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(Approximate Time Frame: 4 weeks)

	OVERVIEW: 
This unit will expose students to the use, application and environmental impacts of fertilizers. In General Horticulture, students will focus on plant nutrients as well as fertilization methods and application according to plant needs. In Environmental Science, students will learn about nutrient cycling and then expand upon the concept of fertilizer use to assess its environmental and societal impacts.  In Math, students will perform an in depth data analysis of the fertilizer/gardening project. 

Suggested Integration Method: Students can work in mixed collaborative teams from Science, Math, and CTAE to plant, record, document, and calculate the rate of growth and output while manipulating the type of fertilizer in the garden. The team members will be responsible for teaching their group what is needed from their content area.

Upon completion of data collection, students will analyze their data and will write a short summary on their findings.  This in-depth study of Fertilizer can be used for the Supervised Agricultural Experience (SAE).


	STANDARDS ADDRESSED IN THIS UNIT

	CTAE Standards
AG-GH/PS-7. Students will explore the use of fertilization materials and methods.

a. Explain fertilizers and fertilization.

b. Analyze the difference between organic and inorganic fertilizers.

c.  Demonstrate fertilizer application methods.

AG-GH/PS-6:  Students will identify important plant nutrients.
a.  Name the nutrients need for plant growth
b. Identify common nutrient deficiency symptoms
c. Describe pH modification.
	Science Standards
SEV1. Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 
a. Interpret biogeochemical cycles including hydrologic, nitrogen, phosphorus, oxygen, and carbon cycles. Recognize that energy is not recycled in ecosystems.

SEV4. Students will understand and describe the availability, allocation, and conservation of energy and other resources
f. Describe the need for informed decision making of resource utilization. (i.e. energy and water usage allocation, conservation, food and land, and long-term depletion) 

SEV5. Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology and ecosystems.
d. Describe the actual and potential effects of habitat destruction, erosion, and depletion of soil fertility associated with human activities.
e. Describe the effects and potential implications of pollution and resource depletion on the environment at the local and global levels (e.g. air and water pollution, solid waste disposal, depletion of the stratospheric ozone, global warming, and land uses).
f. Describe how political, legal, social, and economic decisions may affect global and local ecosystems.
	Math Standards
MCC6.RP.3c Find percent of a quantity as a rate per 100; solve problems involving finding the whole given a part and the percent.
MCC9-12.S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). Choose appropriate graphs to be consistent with numerical data: dot plots, histograms, and box plots. 
MCC9-12.S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread of two or more different data sets. Include review of Mean Absolute Deviation as a measure of variation. 
MCC9-12.S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers). Students will examine graphical representations to determine if data are symmetric, skewed left, or skewed right and how the shape of the data affects descriptive statistics.
MCC9-12.S.ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data. 
MCC9-12.S.ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. 
MCC9-12.S.ID.6a Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential models. 
MCC9-12.S.ID.6b Informally assess the fit of a function by plotting and analyzing residuals. 
MCC9-12.S.ID.6c Fit a linear function for a scatter plot that suggests a linear association.
MCC9-12.S.ID.9 Distinguish between correlation and causation.
MCC6.SP.5 Summarize numerical data sets in relation to their context, such as by: 
c. Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data was gathered.






	ENDURING UNDERSTANDINGS

	Agriculture: 
· Fertilizers are essential for plant growth.  The type of fertilizer and application method plays an import role in the successfulness of its use.

Science: 
· Nutrients cycle in our environment, exchanging between the air, ground, water, and living organisms.
· Nitrogen s a vital nutrient for organisms that is cycled among bacteria, plants, and animals. 
· The use of fertilizers, especially inorganic, has environmental impacts. 

Math:  
· Data are gathered, displayed, summarized, examined, and interpreted to discover patterns and deviations from patterns. 
· Which statistics to compare, which plots to use, and what the results of a comparison might mean, depend on the question to be investigated and the real-life actions to be taken. 
· Understand and be able to use the context of the data to explain why its distribution takes on a particular shape (e.g. are there real-life limits to the values of the data that force skewness) 
· When making statistical models, technology is valuable for varying assumptions, exploring consequences and comparing predictions with data. 
· Causation implies correlation yet correlation does not imply causation.

	ESSENTIAL QUESTIONS

	Agriculture: 
What are fertilizers? 
What is fertilization? What are the uses of fertilizers? 
How are fertilizers applied? 
How are organic and inorganic fertilizers different? 
What are the primary, secondary, and micronutrients need for plant growth? 
What does a plant look like when it needs to be fertilized?

Science: 
How do nutrients cycle in our environment and how do humans influence those cycles? 
What nutrients do plants need to grow?
What is the difference between organic and synthetic fertilizer?
What are the environmental impacts of the use of fertilizers?

Math:
How can I use visual representations and measures of center and spread to compare two data sets?
What do frequency graphs tell me about the center and spread of data?
What do box plots tell me about the center and spread of data?
How are box plots and frequency graphs related?
What is correlation, and what are reasonable ways to measure it?


	CONCEPTS

	Agriculture: 
· Fertilizers
· Primary, Secondary, and Micronutrient classification
· Deficiency and Excessive Nutrient idenifcation
· Absolute nutrient analysis
· Fertilizer analysis
· Fertilizer application
Science: 
· Nutrient (biogeochemical) cycling
· Soil analysis
· Fertilizer use and impacts
· Eutrophication

Math: 
· Mean, median, interquartile range, and mean absolute deviation.
· Lower extreme (minimum), upper extreme (maximum) and quartiles
· Graphical representation of data
· Linear functions
· Scatterplot
· Correlation

	MISCONCEPTIONS
	PROPER CONCEPTIONS 

	Agriculture: Plants need the same amount of nutrients found in fertilizers.  Fertilizers are applied in the same method.

Science: Bacteria are always harmful to humans. Inorganic fertilizers have no benefits.

Math: 
Students sometimes believe that a narrower box in a box plot indicates that there are fewer data points in that set.
	Agriculture: Plants do not need the same amount of nutrients found in fertilizers. Fertilizers are not applied in the same method.

Science: Bacteria are vital to the cycling of nutrients. Inorganic fertilizers have benefits.

Math:
Box plots split the data into four equal parts, so a narrower box indicates that there is a higher concentration of data points in that range. 




	LANGUAGE:

	Agriculture: 
fertilizer, fertilization, organic, inorganic, leaching, percolating, granular, residue, manure, compost, synthetic, water-soluble, slow-release, controlled-released, nutrient, deficiency, surplus

Science:
Matter, Law of Conservation of Matter, Carbon cycle, photosynthesis, cellular respiration, Oxygen cycle, Nitrogen cycle, nitrogen-fixing bacteria, Water cycle, evaporation, condensation, precipitation, transpiration, Phosphorus cycle, eutrophication 

Math: 
Association, Bivariate data. Pairs of linked numerical observations. Example: a list of heights and weights for each player on a football team. 

• Box Plot. A method of visually displaying a distribution of data values by using the median, quartiles, and extremes of the data set. A box shows the middle 50% of the data. 

• Box-and-Whisker Plot. A diagram that shows the five-number summary of a distribution. (Five-number summary includes the minimum, lower quartile (25th percentile), median (50th percentile), upper quartile (75th percentile), and the maximum. In a modified box plot, the presence of outliers can also be illustrated. 

• Categorical Variables. Categorical variables take on values that are names or labels. The color of a ball (e.g., red, green, blue), gender (male or female), year in school (freshmen, sophomore, junior, senior). These are data that cannot be averaged or represented by a scatter plot as they have no numerical meaning. 

• Center. Measures of center refer to the summary measures used to describe the most “typical” value in a set of data. The two most common measures of center are median and the mean.


	EVIDENCE OF LEARNING 

	Assessments:  

Agriculture: Can the student apply fertilizer properly? Can the student identify primary, secondary, and micro- plant nutrients? Can the student calculate the actual amount of nutrients in a given fertilizer? Can the student analyze fertilizer as organic or inorganic?
Science: Can the students assess a nutrient cycle, identify  how humans are impacting those cycles and identify the pros and cons of synthetic fertilizers. Can students perform a soil analysis, in which they measure the amount of nitrogen in soil samples?
Math: Can students calculate mean, median, mode, range, mean absolute deviation?  Can students graph the data collected and summarize statements describing the findings of their data?

Culminating Activity: In the school’s greenhouse or garden, let each student plant an in-season seed with the banana peel at the bottom of the pot using their soil sample.  Students should perform a pH test every day and record results. Students must check for nutrient deficiencies and excess symptoms. Fertilizer recommendations will be made and performed by students. Students may consume fruit/vegetable or sell flowering plant. Students will be utilizing the information gleaned from the data analysis of the math component and study of fertilizer effects from the science component to complete the project.


	TASKS

	The collection of the following tasks represents the level of depth, rigor, and complexity expected of all students to demonstrate evidence of learning.

	Task(s):

Agriculture:  The student will complete a Supervised Agricultural Experience Project.

Science:  Research of important nutrient cycles.  Comparison of organic vs. synthetic fertilizers.

Math:  The students will produce a portfolio including measures of center and a line graph of the data collected.

STEM Activity
In the school’s greenhouse or garden, let each student plant an in-season seed with the banana peel at the bottom of the pot using their soil sample.  Students should perform a pH test every day and record results. Students must check for nutrient deficiencies and excess symptoms. Fertilizer recommendations will be made and performed by students. Students may consume fruit/vegetable or sell flowering plant. Students will be utilizing the information gleaned from the data analysis of the math component and study of fertilizer effects from the science component to complete the project.   Upon completion of data collection, students will analyze their data and will write a short summary on their findings.  This in-depth study of Fertilizer can be used for the Supervised Agricultural Experience (SAE).






	UNIT RESOURCES

	
What 21st Century Technology was used in this unit?
Top of Form
Agriculture: PowerPoint, video chat, internet research

Science: PowerPoint; Use of internet in webquests to research biogeochemical cycles and fertilizer use

Math:  Computers for display and documentation of data, calculators for computation and whiteboard for explanation and demonstration.


Science:Bottom of Form








	Delivery Mechanism Suggestions

Suggestion 1: Agriculture instruction may be taught in General Horticulture. The plan has been written for 50 minute class periods and for classes with students on all levels. Collaboration with the local Science and Math teacher determines the method of delivery. The nutrient lesson may be taught prior to fertilizer section.



	Sequence of Instruction


	Day 1

	
	Agriculture Instruction
	Science Instruction
(Chemistry or Physical Science)
	Math Instruction

	Day 1
	Opening: Q & A: People take medicine when they are sick. What do plants take? Answer: fertilizer

Work Session:  
1. Fertilizer PowerPoint Notes: Define fertilizer and fertilization, and explore uses of fertilization
2. Betcha Didn’t Know: Group or Pair students (no more than 3/group). Give 5-7 minutes to study notes. Have 1 student from each group come to the front of the class. On the “GO” command, students will take turns stating 1 fact learned from lesson. They must begin each statement with “Betcha didn’t know.”  If the student hesitates, they are out of the round. Last student standing wins. Next round starts until every student has participated.

Formative Assessments: Betcha Didn’t Know will serve as assessment.

Closing/Assessment: Review definition of fertilizer and fertilization and uses of fertilizers.
	Key Question(s): How do nutrients cycle throughout the biosphere?

Opening: Bellringer Question: What nutrients are required for life?

Work Session:  Using provided PowerPoint notes (Science Appendix), teach the biogeochemical cycles. 

Formative Assessments: Students will be given the Biogeochemical Cycles worksheet, and will summarize each cycle in their own words.

Closing/Assessment: Ask students, “Which of these nutrients do you think are most important for plants?” Then introduce students to the gardening project that will occur in CTAE class.
	Opening: What does percent mean?

Work Session:  
Power Point on calculating percents.

Formative Assessments:
Quick assessment in calculating percents efficiently.

Closing/Assessment:  
Quiz on percents.

	Day 2

	Day 2
	Opening: Which is better: inorganic or organic fertilizer?

Work Session:  
1. Group Teach: Divide class into 2 groups. Disseminate information about organic fertilizers to Group 1 and inorganic fertilizers to Group 2. Give each group 15 minutes to read information and highlight the most important facts. Each member of Group 1 pairs with a member of Group 2 and teaches information from their group. After 7 minutes, have Group 2 teach Group 1. 
2. Class Debate: Have students debate which type of fertilizer is best: organic or inorganic.  Group should debate the topic they were taught by the other group.

Formative Assessments:
Homework: Create a list of 5 different inorganic and 5 different organic fertilizers. Submit via email.

Closing/Assessment: Explain homework assignment. Review inorganic & organic fertilizers 
	Key Question(s): How do nutrients cycle throughout the biosphere?

Opening: Bellringer Question: How can humans impact the water cycle?

Work Session:  Students will be reviewing the previous day’s content by completing the Webquest Part 1: Nutrient Cycling. This requires access to the internet. Thus, students can be taken to a computer lab to work individually; or, students can work on hand-held devices in class to find the answers. A third option is for the teacher to display the internet links to the entire class, and have students write their answers independently.

Formative Assessments: Students will turn in their Webquest Part 1: Nutrient Cycling answers for either a completion or accuracy grade.

Closing/Assessment: Students will be asked, “Based on the reading today, which nutrient or nutrients do you think are important for farmers to provide to growing plants?” Students can discuss out loud or the question can be used as a Ticket-Out-the-Door.
	Opening: Do you know how to read a fertilizer bag?  What do percents have to do with the label?

Work Session:  Students will watch and participate in the Power Point –led instruction on reading a fertilizer bag.   

21st Century Skills Application: 
Powerpoint lesson, whiteboard, calculators

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suites them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.

Closing/Assessment:  Students will complete a Fertilizer Math Worksheet as a ticket out the door from the culminating activity on the power point.

	Day 3
	Opening: (Review Organic/Inorganic fertilizers) How are plants fertilized?

Work Session:  
1. Plant Fertilization PowerPoint Notes: Explain how plants are fertilized through soil, air, leaching, and chemical reactions. Give students a list of words from the PowerPoint used. When you get to that word, have them say it instead of the teacher. Students take notes on the same sheet of paper. 
2. Forms of Fertilizer Comparison: Students will complete a chart comparing the different forms of fertilizers including advantages and disadvantages
3. Administer pop quiz: have each student write 5 facts they learned.

Formative Assessments: Quiz

Closing/Assessment: Q & A: Give different scenarios and have students determine which form of fertilizer to use.
  
	Key Question(s): What nutrients are required for plant growth?

Opening: Nutrient Cycles Museum: Before class, place signs around the room displaying the name of each nutrient cycle being taught (Water, Nitrogen, Carbon, Phosphorus, Oxygen). As students walk in, give them a notecard that says an important term or compound from each cycle, and instruct them to stand under the appropriate sign. Once all students have settled, discuss whether they are in the correct location and correct any misconceptions.

Work Session:  Students will complete the Webquest Part 2: Soil Nutrients article questions. This can be done with a computer or hand-held device, or students can be given a printed out version of the entire article using the link: 
(http://www.extension.umn.edu/distribution/horticulture/components/MNx_Nutrient%20Cycling.pdf)

Closing/Assessment: If time permits, have students go outside to a nearby lawn or field and dig soil samples (just enough for a small ziplock bag). Or, instruct students to collect soil samples from home and bring them in tomorrow for lab on day 5. 
	Opening: Collecting and using data.
The Basketball Star task from the Frameworks.

Work Session:  Students will take the data from the task and do an in-depth analysis of the items to decide who is the basketball star.   


21st Century Skills Application: 
Computers, whiteboard, calculators


Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.


Closing/Assessment:  Students will complete the task and turn it in before they leave.

	Day 4
	Opening: How do you think fertilizers actually work?

Work Session:  
1. Plant Fertilization PowerPoint Notes: Students will take notes on how plants take up nutrients from fertilizers.
2. Show Methods of Fertilizer Application video (youtube.com)
3. Soil Sample Collection: Students will collect enough soil to half fill a 9oz clear plastic cup. Cover the top of the cup with a piece of clear cling-wrap. Take a thumb-tack or sharpened pencil to make several holes in the cling-wrap. Slowly pour 1 ounce of water on the top of the cling-wrap. Record the amount of time it takes for the water to leach to the bottom of the cup. 

Formative Assessments: Lab

Closing/Assessment: Discuss which method(s) of application was performed in the lab.
	Key Question(s): What is the difference between organic and synthetic fertilizer?

Opening: Before class, put on display two bags of store-bought fertilizer, one “organic” and one “synthetic.” As students walk in, instruct them to read each bag carefully, especially looking at the ingredients. Then, as a class, discuss observed differences in the two bags.

Work Session: Students will complete the Webquest Part 3: Organic versus Synthetic Fertilizers Activity. This can be done with a computer or hand-held device, or students can be given printed out versions of each article using each link.

Formative Assessments: As a class, discuss the answers to the discussion question on the Webquest Part 3: Organic versus Synthetic Fertilizers Activity.

Closing/Assessment: Students will turn in their entire Webquest, Parts 1- 3. Remind students that soil samples are needed for the lab tomorrow.
	Opening: What is the difference between correlation and causation?

Work Session:  Devising a measure for correlation.  FAL lesson from the Frameworks for Unit 4 Coordinate Algebra CCGPS. 


21st Century Skills Application: 
PowerPoint lesson, whiteboard, calculators


Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.


Closing/Assessment:  The students will complete the task and turn it in.

	Day 5
	Opening: Write a summary of the soil sampling lab. 

Work Session:  
1. Lesson Re-do: Have class select 1 classmate to reteach entire lesson thus far.  
2. Complete various review assignments.

Formative Assessments: Assignments

Closing/Assessment: Q & A: Students will ask questions to have better understanding of fertilizer information.
	Key Question(s): How do we analyze soil for nutrient levels?

Opening: Bellringer Question: What do farmers spray on plants to help them grow? (Answers: should include fertilizers, but may also include water, pesticides, herbicides)

Work Session: Students will perform the Soil Analysis Lab with their soil or provided samples of soil. This lab is written for the use of LaMotte’s NPK Soil Test Kit (http://www.lamotte.com/en/education/soil-testing/3-5880.html). However, the lab can be adapted to any soil testing kit, such as the Ferry-Morse Seed Company Premium Soil Test Kit, which can be purchased at a gardening store or Walmart. Additionally, this lab is written for students to work in pairs, but depending on number and level of students, as well as number of soil samples, the grouping size can be adjusted.

Differentiation: The Soil Analysis Lab contains an Extension Activity in which students determine the type of soil using textural analysis. This can be performed in honors/gifted classes or by select student groups.

Formative Assessments: Once all students have completed their lab, the class will discuss results, with a particular focus on which soil sample had the highest level of nutrients and why that may be.

Closing/Assessment: Students will turn in their Soil Analysis Lab for a grade.
	Opening: Students will review using a ruler to measure the progress of the plants. 

Work Session:  Each day, the students will measure the plants and record the information on the attached sheets.     

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.

Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.

	Day 6
	Opening: (Review) What are the 3 main nutrients found in fertilizers?

Work Session:  
1. Analyze several different bags of fertilizers of teacher’s choice.
2. Create a chart to compare the ingredients found in each bag.
3. Review primary plant nutrients: NPK, surplus & deficiency

Summative Assessments: 
assignments

Closing/Assessment: Review NPK

	 
	Opening: Students will review using a ruler to measure the progress of the plants. 

Work Session:  Each day, the students will measure the plants and record the information on the attached sheets.     

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits  them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.


Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.

	Day 7
	Opening:  Students will list their favorite foods in a 3 minute time span. 

Quick Activity:  Select 2 students. Have them take turns saying foods. The first one to hesitate loses the game.

Work Session:  
1. Plant Fertilization PowerPoint Notes: Students will define nutrients and identify Nitrogen, Phosphorus, and Potassium as Primary Plant nutrients, identify excess and deficiency symptoms of primary plant nutrients.
2. Who You With? (This activity should be done outside or in a large room.) Select 3 students to serve as N,P, and K. Have NPK stand away from the rest of the students in separate areas. Give the rest of the students an excess or a deficiency symptom. More than one student can have the same symptom depending on class size. On the ‘GO” command, have the symptoms run/walk to the right primary plant nutrient. The first group to assemble correctly wins. 

Formative Assessments: activities 

Closing/Assessment:  How can you tell when a plant needs to be fertilized?
	 
	Opening: How do we organize data for analysis?  Power point lesson regarding mean, median, mode and range.

Work Session:  
Students will begin by calculating the mean, median, mode and range of the data from measuring the height of their plants.  Then they will plot the data on the graph to form a line plot.  The students will look at the graph to determine which fertilizer was most effective on the growth of the plants.

21st Century Skills Application: 
Powerpoint lesson, whiteboard, computer programs for analysis and word processing. calculators

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suites them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.

Closing/Assessment:  Students will turn in their completed portfolio along with the written analysis of the most effective fertilizer.

	Days 8
	Opening: What’s wrong with these plants? Provide pictures or actual plants with N,P,K excess or deficiency symptoms. 

Work Session:  
1. Plant Fertilizer PowerPoint Notes: Students will take notes on Secondary Nutrients: Calcium, Magnesium, Sulfur, the role and deficiency symptoms
2. Provide “out of the box” clues to assist students in identifying Plant Micronutrients: Boron, Chloride, Copper, Iron, Manganese, Molybdenum, Nickel, Zinc
3. Explain homework: Have students complete online research of 5 fertilizers that are good sources of Ca, Mg, and S.

Formative Assessments: assignments

Closing/Assessment:  Review Secondary and Micro- Plant Nutrients information
	
	

	Day 9
	
Work Session:  
1. Plant Nutrient PowerPoint Notes: Using a periodic table, identify/locate Primary, Secondary, and Micronutrients
2. Complete the Plant Nutrient Study Guide. 
3. Students will identify NPK amounts on several bags of fertilizers.

 
	
	

	Day 10
	Opening: Complete an Acrostic for Nitrogen, Phosphorus, or Potassium: each word must relate directly to the plant nutrient.

Work Session:  
1. Calculate the amount of NPK on the bags of fertilizers in the Plant Nutrients PowerPoint.
2. Create a bag of fertilizer. The fertilizer must have name, logo, NPK amounts, directions and list of ingredients. 

Formative Assessments: 
Homework:  Bring in a bag of colorful candy: M&Ms, Skittles

Closing/Assessment:  Review calculating NPK.
	
	

	Day 11
	Opening: Place homework on desk.

Work Session:  
1. NPK Candy Lab: Give each student a paper towel. Have them look at the nutritional value. Place candy on paper towel. Separate by colors. Assign N, P, and K colors. Have each student calculate N-P-K in their bag.(Each bag will be different)
2. Write a script detailing the steps in the lab. Each student will record themselves and the class will vote on the best video.

Formative Assessments: assignments 

Closing/Assessment:  Review all plant nutrients
	
	

	Day 12
	Opening: Select 1 classmate to reteach Plant Nutrient lesson.

Work Session:  
1. Student reteaches lesson on plant nutrients.
2. Group Task: Divide students into groups of no more than 5. Each group is to create a Plant Review activity for the entire class. Teacher provide requirements. Game will be played the next day.

Formative Assessments:
assignment

Closing/Assessment:  Review requirements for review games.
	

	

	Day 13
	Opening: Prepare to play each group’s review game.

Work Session:  
Each group presents their review activity.

Formative Assessments: review activities

Closing/Assessment:  Q & A: Students will have opportunity to ask questions about upcoming exam.
	
	

	Day 14
	Opening: Prepare for exam.

Work Session:  
1. Students will complete Plant Nutrient exam.
2. Create A Story: Students be given a list of terms from the Fertilizer and Plant Nutrient lessons to  write a 2 page story. 

Formative Assessments: exam

Closing/Assessment:  Review fertilizer lesson.
	
	

	Day 15-17
	
Work Session:  
1. Group Task: Divide class into groups of 3-4. Using their fertilizer and plant nutrient notes, each group will conduct research on developing a signature inorganic and organic fertilizer. 

Formative Assessments: assignment

Closing/Assessment:  Each group will provide update of research.
	
	

	Day 18-19
	Opening: Prepare to present fertilizer.

Work Session:  
1. Each group presents their fertilizers.
2. Soil Sample: Provide each student with a small sample of soil from the same bag of soil. Let each student perform a quick pH test on their sample.  
3. Homemade fertilizer: Give each student 1 boiled egg & and 1 banana. Remove shell from egg & peel from the banana. The egg & banana can be discarded or consumed.  Crush the egg shell into the soil sample. 

Formative Assessments: labs

Closing/Assessment:  Review lesson
	
	

	Day 20+
	Culminating Activity:
In the school’s greenhouse or garden, let each student plant an in-season seed with the banana peel at the bottom of the pot using their soil sample.  Students should perform a pH test every day and record results. Students must check for nutrient deficiencies and excess symptoms. Fertilizer recommendations will be made and performed by students. Students may consume fruit/vegetable or sell flowering plant. Students will be utilizing the information gleaned from the data analysis of the math component and study of fertilizer effects from the science component.


Georgia Department of Education

Georgia Department of Education
Dr. John D. Barge, State School Superintendent  
All Rights Reserved
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Matter is Recycled!
Matter is recycled in the environment moving from one organism to another. Elements like nitrogen, hydrogen, oxygen, carbon, and phosphorus are RECYCLED in the environment. Nutrients, the chemical essential to life, are cycled in the ecosystem. In these cycles, nutrients move from the environment through organisms, and back to the environment.

Water Cycle
Explanation:
(Transport in 1000 km3 per year)





Carbon Cycle

Nitrogen CycleExplanation:

Explanation:




















Phosphorus Cycle

Explanation:

Name _________________________________________________ Date _________Back to Top 



[bookmark: WebquestPart1]Webquest Part 1: Nutrient Cycling 


Click on or type in the Water Cycle, Carbon Cycle, Nitrogen Cycle and Phosphorus Cycle links below to complete each tutorial and answer the questions.

Water Cycle (http://bcs.whfreeman.com/thelifewire/content/chp58/5802001.html) 
1.   Briefly explain how water cycles through the biosphere?








Carbon Cycle (http://bcs.whfreeman.com/thelifewire/content/chp58/5802002.html) 
1.   What are the ways that Carbon Dioxide is put into the atmosphere?




2.   Which process is responsible for removing most of the Carbon Dioxide form the atmosphere?



3.   What would happen to our atmosphere if most of the producers on Earth were destroyed?






Nitrogen Cycle (http://bcs.whfreeman.com/thelifewire/content/chp58/5802004.html) 
1.   How can atmospheric Nitrogen become available for use by organisms?






2.   How does soil Nitrogen convert back into atmospheric Nitrogen?







3.   What is nitrogen fixation?






4.   What is denitrification?

Phosphorus Cycle (http://www.sumanasinc.com/webcontent/animations/content/phosphorouscycle.html) 
1.   In living organisms, where is phosphorus found?



2.   In the environment, where is phosphorus found?



3.   How does living organism obtain phosphorus?



4.   Briefly explain the cycling process.
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[bookmark: Day3OpeningActivity]Day 3 Opening Activity – Nutrient Museum

Examples of terms that can be written on notecards for each cycle:

Carbon Cycles: atmosphere, photosynthesis, fossil fuels, cellular respiration, carbohydrates (or glucose), global warming, CO2

Oxygen Cycle: atmosphere, ocean, photosynthesis, cellular respiration, ozone, O2

Nitrogen Cycle: nitrates, nitrites, ammonia, bacteria, NO2, NO3, NH4, N2, fertilizer

Water Cycle: evaporation, condensation, precipitation, transpiration, vapor, H2O

Phosphorus Cycle: DNA, ATP, rocks, phosphate, eutrophication, erosion
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[bookmark: WebquestPart2]Webquest Part 2: Soil Nutrients 


Directions: Go to the following website: http://www.extension.umn.edu/distribution/horticulture/m1193.html

Using the Table of Contents, click on the heading and find the answers to the following questions:

Nutrient Cycles
1.   Explain the basic nutrient cycling of most plant nutrients.






2.   Nitrogen cycling is critical to soil fertility. What are the two reasons why Nitrogen is the most important nutrient for plants?





Fertilizer Applications
1.   What is the difference between commercial fertilizers (synthetic) and organic fertilizers?









Soil Testing
1.   Why is soil testing important?





2.   How are soil samples taken?




3.   Why is Nitrogen testing in soil difficult?



Name _________________________________________________ Date _________Back to Top 



[bookmark: WebquestPart3]Webquest Part 3: Organic vs. Synthetic Fertilizers Activity

Use the following websites to fill in the chart.

· http://www.organicgardeningguru.com/fertilizers.html
· http://www.ces.ncsu.edu/depts/hort/consumer/factsheets/trees-new/text/fertilizing.html#nutrients
· http://www.themulch.com/index.php?id=152&option=com_content&task=view

	
	Organic Fertilizers
	Synthetic Fertilizers

	


What is it?
	
	

	



Pros –
advantages
	








	

	



Cons –
disadvantages
	





	



Discussion
What would happen if a farmer used too much fertilizer? What adverse effects can this have on the environment?
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[bookmark: SoilAnalysisLab]Soil Analysis Lab
Soil Nutrient Analyses – Work in Pairs
Instructions:
1. Perform the Extraction on a given soil sample by following the instructions in the provided LaMotte NPK Soil Kit booklet.
2. Then follow the instructions in the provided booklet to analyze the soil sample for the following: Nitrogen, Phosphorus, and Potassium.
3. Record your results below.

Results: Sample ID (who’s soil sample did you use?): __________________________________________________________
· Nitrogen: Low, Medium, or High? ____________________________________
· = _________________ lb A/ 6” soil
· Phosphorus: Low, Medium, or High? ____________________________________
· = _________________ lb A/ 6” soil
· Potassium: Low, Medium, or High? ____________________________________
· = _________________ lb A/ 6” soil

EXTENSION: Soil Textural Profiling 
Instructions:
1. To determine the proportion of the various soil particles present in your soil sample, fill a jar or test tube halfway with the soil samples.  Add water until it reaches approximately 2 cm from the top of the vial.
2. Securely place the cap over the vial and shake it vigorously for several minutes or until all the large particles break apart. Allow the soil mixture to settle for at least 1 hour or preferable overnight.
3. After the settling period, you will observe that the soil has separated into layers of floating organic matter, water, settled organic matter, clay, silt, fine sand, coarse sand, and gravel. Sketch an illustration (such as the one below) and label any layers observed:
· [image: ]SKETCH:











4. Using a ruler, measure the depth of each layer and record your results in Data Table 1.

Data Table 1. Depth of Each Soil Particle Type in the Soil Sample
	
	Depth of Each Soil Particle Type (mm)

	Soil Sample Location
	Gravel
	Sand
	Silt
	Clay
	Total Depth (mm)

	


	
	
	
	
	


5. Determine the percentage of the total soil sample that each of the following particle type comprises:
· Sand: ________________________________%
· Silt: __________________________________%
· Clay: _________________________________%
6. Given the calculated percentages, use the textural triangle to properly identify the type of soil in your sample.
· [image: ]Soil Type : ___________________________________________________________________________
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[bookmark: MeanMedianModeNotes]
Mean, Median, and Mode PowerPoint Notes:
Back to Top 
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[bookmark: FertilizerMathWorksheet]FERTILIZER MATH WORKSHEET
Fertilizers are identified by their analysis, which represents the proportion in which each of the standard ingredients nitrogen, phosphoric acid, and potash are present. Answer the following questions about fertilizer.

1. Fertilizer Analysis: 10-15-20 
In a 20 pound bag, answer the following in pounds
How much potash does this fertilizer contain? __________________________________

How much nitrogen does this fertilizer contain? _________________________________

How much phosphoric acid does this fertilizer contain? ___________________________


2. Fertilizer Analysis 0-10-20
In a 20 pound bag, answer the following in pounds
How much potash does this fertilizer contain? __________________________________

How much nitrogen does this fertilizer contain? _________________________________

How much phosphoric acid does this fertilizer contain? ___________________________


3. If you know that there is 3% nitrogen in a fertilizer, 6% phosphoric acid in a fertilizer and 9% potash in a fertilizer, what is the correct analysis for this fertilizer?
______-______-______



4. If you know that there is 36% potash in a fertilizer, 0% phosphoric acid in a fertilizer and 12% nitrogen in a fertilizer, what is the correct analysis for this fertilizer?
______-______-______

5.  If you know that there is 24% phosphate, 10% nitrogen and 15% potash in a fertilizer, what is the correct label for this fertilizer?
______-______-______
6.  Fertilizer Analysis 5 – 13 – 12
In a 20 pound bag, answer the following in pounds
How much potash does this fertilizer contain? __________________________________
	How much K does this fertilizer contain? ________________________________

How much nitrogen does this fertilizer contain? _________________________________

How much phosphoric acid does this fertilizer contain? ___________________________
	How much P does this fertilizer contain? _________________________________



Fertilizer Experiment – Math componentBack to Top 


· The class is divided into groups of 3-4 students.
· [bookmark: Portfolio]During this culminating activity the students will put together a portfolio of information.  This portfolio will provide the support for the conclusions made on the use of fertilizers.
· Each group is assigned 3 plants for the 3 categories:  Organic Fertilizer, Inorganic Fertilizer and No Fertilizer.  The group will track the heights of the plants over the course of two weeks with the following table.  
	Date Measured
	Organic Fertilizer
	Inorganic Fertilizer
	No Fertilizer

	Ex:  10/12/13
	4cm
	4cm
	4cm

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



· Each group will create a line graph of the height of each category of plant as documented on the group’s table of growth.  Each category should be represented by a different color on the graph.  The ordered pair for each point will be (day, height).  For example, for the Organic Fertilizer category, the first point would be (1, 4cm).  The groups can choose to do the line graph by hand or use Excel to complete the line graph documenting growth.

· Each group will then find the mean height, median height, mode height, range of heights and the mean absolute deviation of the heights for each category based on the class data collected.  The Statistics power point will give an explanation of finding basic statistics as noted in the CCGPS, Unit 4 for Coordinate Algebra.  The Class Data Analysis worksheet will help organize this information.
The chart for the class might look like this:
	Group Name
	Organic Fertilizer 
Maximum Height
	Inorganic Fertilizer
Maximum Height
	No Fertilizer
Maximum Height

	Ex:  Group 1
	9 cm
	7 cm
	5 cm

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



· Now there is a more comprehensive data set that reflects the study of all the groups.  The groups will write a short paper on the conclusions based on the findings of the data.  	
Portfolio:		Sample Portfolio
1. The group’s Table of Growth should be included.
2. Each group will create a line graph of the height of each category of plant as documented on the group’s table of growth.  Each category should be represented by a different color on the graph.  The ordered pair for each point will be (day, height).  For example, for the Organic Fertilizer category, the first point would be (1, 4cm).  The groups can choose to do the line graph by hand or use Excel to complete the line graph documenting growth.
3. Each group will then find the mean height, median height, mode height, range of heights and the mean absolute deviation of the heights for each category based on the class data.  The power point will give an explanation of finding basic statistics as noted in the CCGPS, Unit 4 for Coordinate Algebra.  The Statistical Analysis worksheet will help organize this information.
4. Class Data Analysis worksheet.
5. The students should write a short summary on their findings with the statistical summary and the information gained from the Science component to make informative conclusions regarding the use of fertilizers and which types are the most effective on plant growth.  
Fertilizer Experiment							Class Data Analysis
Category:  Plants grown with Organic Fertilizer
1.  Mean Height:

 

2.  Mode Height:
Which height occurs most often? 

3. Median Height:
Put the heights in order.  Which height is in the middle?
4. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
5. Mean Absolute Deviation of the Heights:




Category:  Plants grown with Inorganic Fertilizer
6.  Mean Height:

 

7.  Mode Height:
Which height occurs most often? 

8. Median Height:
Put the heights in order.  Which height is in the middle?
9. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
10. Mean Absolute Deviation of the Heights:




Category:  Plants grown with No Fertilizer
11.  Mean Height:

 

12.  Mode Height:
Which height occurs most often? 

13. Median Height:
Put the heights in order.  Which height is in the middle?
14. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
15. Mean Absolute Deviation of the Heights:





16.  Which category had the highest mean? Median? Mode?   Since these are measures of central tendency, what can you conclude from your findings?


17.  Which category had the highest range? Mean Absolute deviation?  Since these are measures of the spread of data, what can you conclude from your findings?

18.  In looking at the data analysis, what method of fertilization is most effective for increasing height of a plant?  Support your answer with your analysis.

Group Portfolio:  Table of Growth
	Date Measured
	Organic Fertilizer
	Inorganic Fertilizer
	No Fertilizer

	11/11/13
	4 cm
	4 cm
	4 cm

	11/12/13
	5 cm
	6 cm
	5 cm

	11/13/13
	6 cm
	7 cm
	5 cm

	11/14/13
	7 cm
	7 cm
	5 cm

	11/15/13
	8 cm
	8 cm
	5 cm

	11/17/13
	9 cm
	8 cm
	6 cm

	11/18/13
	10 cm
	9 cm
	6 cm

	11/19/13
	11 cm
	9 cm
	6 cm

	11/20/13
	12 cm
	10 cm
	7 cm

	11/21/13
	13 cm
	10 cm
	7 cm












Group Portfolio:  Line Graph




Group Portfolio:  Class Data Analysis
Fertilizer Experiment							Class Data Analysis
Category:  Plants grown with Organic Fertilizer
1.  Mean Height:

 

2.  Mode Height:
Which height occurs most often? 

3. Median Height:
Put the heights in order.  Which height is in the middle?
4. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
5. Mean Absolute Deviation of the Heights:




Category:  Plants grown with Inorganic Fertilizer
6.  Mean Height:

 

7.  Mode Height:
Which height occurs most often? 

8. Median Height:
Put the heights in order.  Which height is in the middle?
9. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
10. Mean Absolute Deviation of the Heights:




Category:  Plants grown with No Fertilizer
11.  Mean Height:

 

12.  Mode Height:
Which height occurs most often? 

13. Median Height:
Put the heights in order.  Which height is in the middle?
14. Range in Heights:
The tallest height – the shortest height = range in height
Range = 
15. Mean Absolute Deviation of the Heights:





1.  Which category had the highest mean? Median? Mode?   Since these are measures of central tendency, what can you conclude from your findings?

2.  Which category had the highest range? Mean absolute deviation?  Since these are measures of the spread of data, what can you conclude from your findings?

3.  In looking at the data analysis, what method of fertilization is most effective for increasing height of a plant?  Support your answer with your analysis.

The students should write a short summary on their findings with the statistical summary and the information gained from the Science component to make informative conclusions regarding the use of fertilizers and which types are the most effective on plant growth.  
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To find the percent of a
number:

oTurn the percent to a decimal
by moving the decimal point 2

places to the left.
35%=.35

9% = .09

5%=.05
120%=1.20
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Multiply!l!

olnmath, wheneveryousee the
word “of" it means to multiply. So
when you take the percent OF a
number, you just multiply your
percent times the number.

oWhat is 30% of 1002
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That's right—30!!!

oSince percent means per 100, 30% of 100
would just be 30 parts out of 100, or 2.





image88.png
4. 95%0f 200

7. 15%0f75

10. 8% of 24

13. 7% 0£ 210

5. 8%0f25 6. 40%0f 100
8. 120%0f 40 5. 60% of 30
1. 10%0f375 12 5% of 400
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Finding 10% of any Number

o To find 10% of a number, just multiply the
number by .1. The result of this
multiplication’s that you move the

decimal one place totheleft.
010% of 60 =6
010% of 375=37.5
010%of5=.5
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Mental Math

o Ifyou can find 10% quickly you can use
that tomentally calculate 5%, 20%, 30%,
efc...

010% of 60 =6

0 5% of 60 = 3——or half of 6
©020% of 60 = 12— or 6 x2
©080% of 60 = 48——or 8x 6
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Working with Percents

o There are different methods for solving
problems involving percents. An easy
and dependable methods using @
proportion. Remember that percent isjust
aratio of @ number to 100.

030% = £2 50 you could set up a skeleton
proportion and drop in the amounts that
you know and that you are looking for.
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part _ %
whole 100

o Example: Find 15% of 60. £=12

0 100
o (Readx s t0 60, as 15s 10100,
o Cross multiply and divide by 100.
ox=9
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pare _ %
Whole 100

©72is 45% of what number?
75
= 10

o Cross multiply and divide by 45.
ox=160
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pare _ %
Whole 100

0485 what percent of 642
8z

& 100

o Cross multiply and divide by 64.
ox=75%
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BACKGROUND

©The fertilizer elements are present in various
compounds (e.g., urea, ammonium nitrate,
phosphoric acid, calcium phosphate,
potassium chloride). The composition by
percentage of each of the “big 3” elements
present in the fertilizer must be stated on
the bag and is referred to as the fertilizer
suarantee, which expresses each of the
elemental N, phosphate, and potash as a
percentage of the contents.
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EXAMPLE

= Suppose your fertilizer has the numbers:
ST s W+
15103 - s

| A T RS

= 5% elemental Nitrogen(N)
= 10% available. phosphate(P;0s)
= 8% water soluble potash(K:0]
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CALCULATE THE WEIGHT OF
THE THREE ELEMENTS
CONTAINED IN A 100 POUND
BAG OF 5-10-5 FERTILIZER.

©We begin with N:

©The 100 Ib of fertilizer is___% N.

©Convert 10% to a decimal.

©Compute the weight of N in the 100 Ib bag of
5-105: 100 b x = bNina
100 1b bag of 5-10-5.
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CALCULATE THE WEIGHT OF
THE THREE ELEMENTS
CONTAINED IN A 100 POUND
BAG OF 5-10-5 FERTILIZER.

©We begin with N:

©The 100 Ib of fertilizer is 5 % N.

©Convert 5% to a decimal. .05

©Compute the weight of N in the 100 Ib bag of

5-10-5: 100 lb x.05=51b Nina 100 lb bag
of 5-10-5.
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CALCULATE THE WEIGHT OF
THE THREE ELEMENTS
CONTAINED IN A 100 POUND
BAG OF 5-10-5 FERTILIZER.

©Now let’s look at P,05,or phosphate:

©The 100 lb of fertilizer is % P,05.

@Convert 10% to a decimal.

@Compute the weight of P,0s in the 100 lb bag
of 5-10-5: 100 lb x = 1b P,05
in a 100 b bag of 5-10-5.
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CALCULATE THE WEIGHT OF
THE THREE ELEMENTS
CONTAINED IN A 100 POUND
BAG OF 5-10-5 FERTILIZER.

©Now let’s look at P,05,or phosphate:

©The 100 Ib of fertilizer is 10 % P,05.

@Convert 10% to a decimal. .10

@Compute the weight of P,0s in the 100 lb bag
of 5-10-5: 100 lb x .10 = 10 b P,05 in a 100
Ib bag of 5-10-5.
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CALCULATE THE WEIGHT OF THE
THREE ELEMENTS CONTAINED IN
A 100 POUND BAG OF 5-10-5

FERTILIZER.
©Now let’s look at K0, or potash. We need to find
out how much K, or potassium, is in K;0.
= Atomic Weight: K = 39 0-16
= There are 2Ks0 2x 39 = 78g
= There is 10501 x16=16g
- Total weight for ;0 - 94g
= The percentage of K in K,0 is% or 83%.
© Compute the weight of K;0 in the 100 Ib bag of 5-
10-5: 100 1b x .05 = 5 1b K,0 in 2 100 b bag of
5-10-5. Of that 5 lb of K;0, 83% is K.
©505 b x 83% = 4.15 b of K





image104.png
SAMPLE QUESTION SPECIFIC TO
AGRICULTURE

©How many ounces of 5-10-5 fertilizer should you
apply around one tree if the recommendation is
to supply 4 oz of elemental N?

© The sample fertilizer is 5-10-5, so weask the
question: What quantity of 5-10-5 fertilizer
supplies 4 ounces of elemental N?
.05 (fertilizer needed) = 4 ounces
O5x =4
-4
X5
x = 80 ounces of fertilizer is necessary
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SAMPLE QUESTION SPECIFIC TO
AGRICULTURE

©1f you add 20 ounces of 5-10-5 ertiizer toa single
tree, how much phosphate did you apply?
10% times 20 ounces = 2 ounces of phosphate

© How much elemental P did you add? For this you
need to know what percentage of the phosphate is P

Atomicweight: P =31 0-16
P,: Twoof themso 2(31) = 62g

0s: Five of themso 5(16) = 80g

Total weight for P, 05 142g

The ratio of Pin P, 0y is 22+ 0.437 or 43.7%

The 2 ounces of phosphate that you added to the tree
is 43.7% elemental

2x43.7%= Zx.437 874 ounces of elemental P





image106.png
THE FERTILIZER GUARANTEE:

<+ First number Nitrogen percentage of the
fertilizer

Second Number P, 05 phosphate percentage;
multiply by 0.437 to get P

hird Number K, 0 potash percentage;
multiply by 0.83 to get K
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Statistics 

Measures of Central Tendency:  Mean, Median, and Mode

Measures of Dispersion:

Range and Standard Deviation
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

Describe what is average or typical in a set of data.  

The Measures of Central Tendency are 

Mean

, 

Median

and 

Mode

.



For more explanation about Measures of Central 

Tendency:  Regents Prep

Measures of Central Tendency


Microsoft_PowerPoint_Slide2.sldx


Describe what is average or typical in a set of data.  The Measures of Central Tendency are Mean, Median and Mode.

For more explanation about Measures of Central Tendency:  Regents Prep



Measures of Central Tendency



















Median ans Mode.
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Jamie took 10 tests in Science

These are her scores:

62

75

86

92

66 78
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Jamie took 10 tests in Science
These are her scores:

62

75

86

92

66

78

96

48

95

86
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

What is the mean?


Microsoft_PowerPoint_Slide4.sldx
The mean for a set of data is the numerical average of the data set.

The mean is found by adding all the values in the set, then dividing the sum by the number of items in the set.

Mean is represented by .

What is the mean?
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* The mean for a set of data is the
numerical average of the data set.

* The mean is found by adding all the
values in the set, then dividing the sum
by the number of items in the set.

* Mean is represented by x.








© +Themeanfora setof dataisthe

numericalaverage of the data set.
“The meanis found by adding il the
Valuesin the set, then dividing the sum
by the number of tems i the set.
Meanis represented by £.
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Let’s find the mean of Jamie’s 

Science test scores:

62 75

86

92

66

78

96 48
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86
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Let’s find the mean of Jamie’s Science test scores:

62

75

86

92

66

78

96

48

95

86

=
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62+75+96+86+48+92+86+78+95+66
10

x =784
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

The median is the number that is in the 

middle of a set of data.



Steps to find the median:



Put the numbers in order from least to 

greatest.



Find the number that is in the middle.  

What is the median?


Microsoft_PowerPoint_Slide6.sldx
The median is the number that is in the middle of a set of data.

Steps to find the median:

Put the numbers in order from least to greatest.

Find the number that is in the middle.  

What is the median?



















The median s the numbar that & inthe
il o 2 zetof et
Staps to find the median:
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Let’s find the median for Jamie’s 

Science test scores

62

75

86

92

66

78

96

48

95

86
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Let’s find the median for Jamie’s Science test scores

62

75

86

92

66

78

96

48

95

86

The MEDIAN of all the scores happens halfway between the 5th and 6th scores or between 78 and 86.  To find the median, we need to average 78 and 86.

==82
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

The MODE is the piece of data that 

occurs most often!



You can have



No mode



More than one mode



One mode

What is the Mode?
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The MODE is the piece of data that occurs most often!

You can have

No mode

More than one mode

One mode

What is the Mode?
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Let’s find the mode of Jamie’s 

Science test scores:

62

75

86

92

66

78

96

48

95 86

Which score(s) occur most often?  

Right—86 is the score twice and all the other scores 

only occur once.  The mode of the data is 86!
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Let’s find the mode of Jamie’s Science test scores:

62

75

86

92

66

78

96

48

95

86

Which score(s) occur most often?  

Right—86 is the score twice and all the other scores only occur once.  The mode of the data is 86!
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

These values describe the spread of the set of data.



The Measures of Dispersion, or spread, are the 

Range

and the 

Mean Absolute Deviation

.



For more information and explanation about 

measures of dispersion:  Regents Prep.

Measures of Dispersion


Microsoft_PowerPoint_Slide10.sldx
These values describe the spread of the set of data.

The Measures of Dispersion, or spread, are the Range and the Mean Absolute Deviation.

For more information and explanation about measures of dispersion:  Regents Prep.

Measures of Dispersion
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

The Range is the difference between the 

lowest and highest values.



Largest Number – Smallest Number = Range

What is the Range?
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The Range is the difference between the lowest and highest values.



Largest Number – Smallest Number = Range

What is the Range?
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Let’s find the range of Jamie’s 

Science test scores:

62

75

86

92

66

78

96

48

95 86

Largest Value – Smallest Value

96 – 48 = 48

48 is the Range 
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Let’s find the range of Jamie’s Science test scores:

62

75

86

92

66

78

96

48

95

86

Largest Value – Smallest Value

96 – 48 = 48

48 is the Range 
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

The mean absolute deviation is the mean 

(average) of the absolute value of the 

difference between the individual values in 

the data set and the mean. This method tries 

to measure the average distances between 

the values in the data set and the mean.

Mean Absolute Deviation


Microsoft_PowerPoint_Slide13.sldx
The mean absolute deviation is the mean (average) of the absolute value of the difference between the individual values in the data set and the mean. This method tries to measure the average distances between the values in the data set and the mean.



Mean Absolute Deviation
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Let’s find the Mean Absolute 

Deviation of Jamie’s Science test 

scores:

62

75

86

92

66

78

96

48

95

86
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Let’s find the Mean Absolute Deviation of Jamie’s Science test scores:

62

75

86

92

66

78

96

48

95

86

Remember that our =78.4

So our Mean Absolute Deviation is:

++ 

All divided by the number of items—10

=12.6

12.6 is the Mean Absolute Deviation

This means that the average distance between the mean score and each data score is 12.6 points.
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Remember that our x=78.4
So our Mean Absolute Deviation is:

|48 — 78.4]+/62 — 78.4| + |66 — 78.4| + |75 — 78.4|+|78 — 78.4| + |86 — 78.4| + |86 — 78.4] + |92 — 78.4| + |95 — 78.4| + 96 — 78.4]

All divided by the number of items—10

126
20 =12.6

12.6 is the Mean Absolute Deviation
This means that the average distance between the mean score and each data
score is 12.6 points.
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

Find the Mean, Median, and Mode for this set of Data

Practice

13, 15, 20, 50, 16
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Find the Mean, Median, and Mode for this set of Data



Practice

13, 15, 20, 50, 16
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

Let’s check your work!
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Mean:  



Median:  13  15  16  20  50		16 is the median



Mode:  There is no mode since no number has more frequency than another.





Let’s check your work!
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13+15+20+50+16 _ 114
- = = 22.8

# Mean:

* Median: 13 15 16 20 50 16 is the median

* Mode: There is no mode since no number has more
frequency than another.








Let’s check your work!
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

MCC9-12.S.ID.2   Use statistics appropriate to the shape of 

the data distribution to compare center (median, mean) 

and spread (range and Mean Absolute Deviation) of two or 

more different data sets.  



MCC6.SP.5  Summarize numerical data sets in relation to 

their context, such as by:  c.  Giving quantitative measures 

of center (median and mean) and variability (range and 

Mean Absolute Deviation), as well as describing any overall 

pattern and any striking deviations from the overall 

pattern with reference to the context in which the data 

was gathered.

CCGPS Unit 4 Coordinate Algebra 

Standards Addressed
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MCC9-12.S.ID.2   Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (range and Mean Absolute Deviation) of two or more different data sets.  

MCC6.SP.5  Summarize numerical data sets in relation to their context, such as by:  c.  Giving quantitative measures of center (median and mean) and variability (range and Mean Absolute Deviation), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data was gathered.



CCGPS Unit 4 Coordinate Algebra Standards Addressed
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Let’s review!!
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Plant Nutrients
« Just like we need nutrients to grow, plants
need them too!

« There are 3 categories of plant nutrients.

+ They are divided according to how much
(important) a plant needs them.
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Whatis a
nutrient?

A substance that
provides nourishment
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Primary plant nutrients
1. Nitrogen (N)
2 Phosphorus(P)
3 Potassium(K)
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Question......

How do you know when a
plants needs more of a
nutrient?
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- Yellow Leaves

Nitrogen deficiencies
Stunted Growth

Stops Other Nutrient Uptake
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Excess Nitrogen

Increase vegetative growth
Reduce fruit set
Poor quality
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Phosphorus deficiencies -

« Purple stems and leaves

- Speeds Up or Slows Down
Growth

- Dark Green Leaves




image11.png




image12.png
« Shallow roots
- Controls Iron(Fe) and Zinc(Zn)

Excess Phosphorus -

absorption
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Potassium deficiency

- Leaf margin looks “burned”
« Curled leaf margin

- Light yellow spots around leaf
margin
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Excess Potassium

- Aggravate the uptake of
Magnesium(Mg),
Manganese(Mn), Zinc(Zn) and
Iron(Fe)
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Secondary nutrients

1. Calerum(Ca)
2. Magnestum(Mg)
5. Sultur(S)
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Calcium

Role Deficiencies

. Stimulates root * Root rot
and leaf . .
development - Bitter taste u

- Strengthens fruit/veg
cell walls =

. Balances acids * Blossom shed
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Magnesium

Role Deficiency

+ Partof Leaf: Yellowish,
photosynthesis  bronze, or reddish

« Aids in Phosphate color with veins
metabolism green

« Part of respiration
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Quick activity 4
7

Name 3 strong smelling foods that
start with the following letters:

« O,MG

What do these 3 foods have in
common with hair grease?
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Sulfur

Role Deficiencies -7

. Helps develop enzymes  + Pale green

and vitamins
younger leaves
. Aids inseed production ) O &

- Needed for chlorophyll . New growth

formation
- Gives “odor" to garlic,
mustard, and onion

suffers first
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How can you correct
nutrient deficiency?
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Fertilizer

Nt weight : 50 Ibs
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What is fertilizer?

Any material added to the soil to
provide nutrients that will increase
growth, yield, or nutritional value of

the plants.
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Fert. Classifications

=rlnorganic

=Natural Organic

=8ynthetic Organic
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Inorganic Fert.

= Non-living sources (minerals/rocks)

= Chemically made
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Inorganic Fert.

Characteristics:
Nutrients in soluble form
and quickly made available to plants

Should not come in contact with roots
or foliage for long time period
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Natural Organic

= From plant/animal material

Characteristics:

= N usually predominant

= Nutrients are only made available to
the plants as the materials decay in
soil, so SLOW ACTING & LONG
LASTING
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Natural Organic

Examples:
eAnimal manure
= Cottonseed meal
= Soybean meal
eDried blood

= Dried ground/sewage sludge
=Bone meal
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Synthetic Organic Fert.

=Made from carbon based materials
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Leaching

It is when the fertilizer
nutrients are leached out
(washed out) of soil over /g
time from excessive waterg

Caused from excessive 48
rain or watering.

«This is why you have to
keep applying fertilizers ft
plants.
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Fertilizer Use

e Fertilizer returns nutrients to growing
medium

= Adequate levels of nutrients increases
the health and quality of plants

=lncreases the yield of plant crops

= Promotes foliage of ornamental crops
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Forms of Fertilizer

enLiquid
enGranular
= Gaseous
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Application Methods -
= Broadcasting
= Banding




image36.png
Plant

Student
Name
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Plant Nutrition Vs Plant L

Fertilization
Nutrition: Fertilization:
Availability and
type of
chemical

- elements
in plant
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Plant Nutrients

« Just like we need nutrients to grow, plants
need them too!

- There are categories of
plant nutrients.

+ They are divided according to how much
(important) a plant needs them.
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Nitrogen

Stunted Growth
Leaves
Stops Other
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Nitrogen
vegetative
growth
fruit set
Poor quality
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- Dark Green Leaves

deficiencies -

stems and leaves
- Speeds Up or Slows Down
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- Shallow

Excess Phosphorus -

. Iron(Fe) and
Zinc(Zn)
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Potassium deficiency

- Leaf margin looks “burned”
- Curled leaf

- Light yellow spots around leaf
margin
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Potassium

- Aggravate the uptake of
Magnesium(Mg),
Manganese(Mn), Zinc(Zn) and
Iron(Fe)
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Calcium

Role Deficiencies <7

- Stimulates .
root and leaf
development

« Bitter taste in
frut/veg

-+ Balances acids , B)ssom shed
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Magnesium

Role Deficiency —
Leaf: Yellowish,
bronze, or reddish
color with veins
green
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Quick activity 4
7

Name 3 strong smelling foods that
start with the following letters:
- O,MG

What do these 3 foods have in
common with hair grease?




image49.png
Sulfur

Role Deficiencies -
« Pale green
younger leaves
+ New growth
suffers first
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What is fertilizer?
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Inorganic Fert.

= Chemically made





image52.png
Inorganic Fert. ./

Characteristics:
Nutrients in soluble form

and quickly made available to plants
&
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Natural Organic

Characteristics:
= N usually predominant

= Nutrients are only made available to
the plants as the materials decay in
soil, so
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Natural Organic
Examples:
&
= Cottonseed meal
= Soybean meal
&
&

=Bone meal
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=Made from based _
materials
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Leaching
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Fertilizer Use
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Forms of Fertilizer -
o,
= Granular

)





image59.png
B

Application Methods





image60.png
Cycles of Matter
(Biogeochemical Cycles)

cRIn terms of matter, Earth is a closed
system
sNothing enters or leaves, just recycled

&RThis is the Law of Conservation of
Matter!

@Important cycles: carbon, oxygen,
nitrogen, phosphorus, water
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Carbon Cycle = process by which carbon is
cycled between the atmosphere, land, water,
& organisms (during photosynthesis &
cellular respiration)
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How Humans Affect the Carbon Cycle
caBurn fossil fuels > releases CO, into atmosphere

caIncreased CO, in atmosphere may contribute to global
temperature changes

CO2 concentrations 647,000 BC to 2006 AD
Antarctic temperature 421,000 BC o 2000 AD"

2008 concencaton « 825

osc

o concentraton (ppm)
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How You Can Reduce Your
Carbon Impact:

2Use gas-efficient cars
2Carpool/ use public
transportation BUY FRESH.”
2Walk or ride bike |lchddisebetaty
when possible ([ di® |

7

REat locally-grown
food

RUse less plastics &
disposable products N 0

PLASTIT 8
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Oxygen Cycle = process by which oxygen is
cycled between the atmosphere, ocean, &
organisms

2 All organisms need Oxygen

1. Plants release O, during photosynthesis:
2CO, + H;0 + sun > CeHy;0g + O

2. Organisms use O, during cellular respiration:
©3 CgHypOg + 0, CO,+ HyO + energy

3.0, is stored:
«sDissolved in the oceans

3Oxygen in the atmosphere:
622106 O in lower atmosphere

c2 Ozone (O3) in upper atmosphere protects us from UV rays
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Nitrogen Cycle = process by which nitrogen
(N) is cycled between atmosphere, bacteria, &
other organisms

2 All organisms need N for proteins & nucleic acids
(DNA)

1.N; gas must be changed by nitrogen-fixing bacteria:
s They convert N; into nitrates (NO;)

2. Plants get NO; from soil > animals eat plants

3. Plants & animal waste puts N back into soil in form
of ammonia (NH;)

4. Other bacteria convert ammonia into nitrites (NO,) &
nitrates
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How Humans Affect the
Nitrogen Cycle

*Have doubled =
amount of N on land B
due to use of 1
fertilizers & burning

fossil fuels

*Problems of too much

N:

csRivers & lakes
becoming acidic

csGlobal warming
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Water Cycle = path of H,O through
environment; aka hydrological cycle
caMost H,O is stored in oceans
caOcean H,0 is turned to vapor (gas) by evaporation &
winds push vapor around globe
caH,0 vapor turns to liquid in atmosphere =
condensation
caLiquid falls as precipitation (rain, snow, etc)
caLiving organisms use H;0, then return it to
environment through:
3 Breathing & sweating
©3 Waste

s Transpiration from leaves (plants) (leaves sweating)
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How Humans affect the Water Cycle:

5
Remove H,O faster than nature can
replace it
2Drain wetlands - increases flooding
&*Pollution
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Phosphorus Cycle = movement of phosphorus
(P) between environment & organisms

P is important in DNA and ATP
Steps:

1Rocks erode, putting phosphate into soil and water
2.P is taken up by plants & converted to organic
molecules

3. Animals eat plants

4. Decomposing plants & animals & waste return P to
environment

aHow humans affectP cycle:

3 Eutrophication: Excess phosphate from fertilizers can
cause too much algal growth in water > kills fish &
other organisms
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CO, in atmosphere
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Cellular respiration
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Nitrogen in atmosphere (N,)

Nitrogen-fixing
bacteria in root

nodules of Decomposers (aerobic
legumes and anaerobic
bacteria and fungi)
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