Georgia Department of Education
	[bookmark: _GoBack]Name of Unit:  Down and Dirty
(Approximate Time Frame: 7 days for instruction, culminating in 45 days)

	OVERVIEW: 

This unit is designed to show the importance of scientific investigations and how they can help solve problems in agriculture.  Students will recognize that science and math can be used in agriculture to solve problems and make connections between data and results.  Students will develop three of their own plant mediums by adjusting the ratio of ingredients.  They will then conduct an experiment to find the best mix for optimum growth.  Ongoing data collection will occur periodically throughout the growth period of the plants and graphed to compare growth rates.  Students will develop the plant mediums by using available supplies, calculating percent of each component, costs, and then conduct an experiment comparing their mixtures. Students will then develop a company, logo, and bag for their soil mixture.  Students will also develop a written and verbal advertisement for their soil mixture.  Students will then develop an appreciation for food production by constructing a raised bed garden using mathematical calculations at the local school and then planting their plants from their experiment.  Students will then care for and harvest the produce.  



	STANDARDS ADDRESSED IN THIS UNIT

	CTAE Standards

MSAGED7-1: Express the importance of agriculture in daily life.
d) Identify the sources of different types of food and fiber.

MSAGED7-2: Compare/contrast the importance of Georgia agriculture.
a) Identify the top ten agricultural commodities and economic value.

MSAGED7-6: Critique the area of agricultural mechanics.
d) Identify and explain the function of basic hand tools.
e) Demonstrate knowledge of measurement tools.
MSAGED8-6: Students will define and explain the horticulture industry.
a) Define horticulture.

MSAGED8-7: Students will identify plant parts and their functions.
a) Identify vegetative parts of the plant (roots, stems, leaves) and their functions.

MSAGED8-8: Students will define methods of plant propagation either by sexual or asexual reproduction.
a) Demonstrate sexual and asexual plant reproduction methods.

MSAGED8-9: Students will identify plant growth requirements.
a) Explain what nutrients plants need.
b) Describe the environmental conditions for plant growth (light, air, water, soil).
c) Explain the process of photosynthesis.

	Science Standards

S7L1. Students will investigate the diversity of living organisms and how they can be compared scientifically. 

a. Demonstrate the process for the development of a dichotomous key. 
b. Classify organisms based on physical characteristics using a dichotomous key of the six kingdom system (archaebacteria, eubacteria, protists, fungi, plants, and animals). 



S7L2. Students will describe the structure and function of cells, tissues, organs, and organ systems. 
a. Explain that cells take in nutrients in order to grow and divide and to make needed materials. 

S7L4. Students will examine the dependence of organisms on one another and their environments. 
a. Demonstrate in a food web that matter is transferred from one organism to another and can recycle between organisms and their environments. 
b. Explain in a food web that sunlight is the source of energy and that this energy moves from organism to organism. 


S8CS9. Students will understand the features of the process of scientific inquiry. 
 
Students will apply the following to inquiry learning practices: 
a. Investigations are conducted for different reasons, which include exploring new phenomena, confirming previous results, testing how well a theory predicts, and comparing different theories.
b. Scientific investigation usually involve collecting evidence, reasoning, devising hypotheses, and formulating explanations to make sense of collected evidence. 
c. Scientific experiments investigate the effect of one variable on another. All other variables are kept constant. 
d. Scientists often collaborate to design research. To prevent this bias, scientists conduct independent studies of the same questions. 
e. Accurate record keeping, data sharing, and replication of results are essential for maintaining an investigator’s credibility with other scientists and society.
	Math Standards

GRADE 6

CCGPS Unit 2: Rate, Ratio and Proportional Reasoning Using Equivalent Fractions

Understand ratio concepts and use ratio reasoning to solve problems.

MCC6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. 

MCC6.RP.3c Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the whole given a part and the percent. 

CCGPS Unit 5: Area and Volume:

Solve real-world and mathematical problems involving area, surface area, and volume. 

MCC6.G.2 Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas 𝑉 = 𝑙𝑤ℎ and 𝑉 = 𝑏ℎ to find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems. 
MCC6.G.3 Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.
MCC6.G.4 Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures. Apply these techniques in the context of solving real-world and mathematical problems. 


CCGPS Unit 7: Rational Explorations: Numbers and their Opposites

Apply and extend previous understandings of numbers to the system of rational numbers. 

MCC6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

GRADE 7

CCGPS Unit 3: Ratios and Proportional Relationships

Analyze proportional relationships and use them to solve real-world and mathematical problems. 

MCC7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. 
MCC7.RP.2 Recognize and represent proportional relationships between quantities. 
MCC7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error. 

CCGPS Unit 5: Geometry

Draw, construct, and describe geometrical figures and describe the relationships between them. 

MCC7.G.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a scale drawing at a different scale. 
MCC7.G.2 Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. 

Solve real-life and mathematical problems involving angle measure, area, surface area, and volume. 

MCC7.G.4 Know the formulas for the area and circumference of a circle and use them to solve problems.
MCC7.G.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.

GRADE 8

CCGPS Unit 1: Transformations, Congruence, and Similarity

Understand congruence and similarity using physical models, transparencies, or geometry software.

MCC8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.

CCGPS Unit 3: Geometric Applications of Exponents

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres. 

MCC8.G.9 Know the formulas for the volume of cones, cylinders, and spheres and use them to solve real-world and mathematical problems. 

CCGPS Unit 4: Functions

Define, evaluate, and compare functions. 

MCC8.F.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an input and the corresponding output. 
MCC8.F.2 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions).

	ENDURING UNDERSTANDINGS

	Agriculture: 
· Living organisms like plants must absorb various nutrients in order to grow and produce crops.
· The medium in which plants grow affects the productivity of the plant.
· Plant growth media and its effects are economically important to the horticulture industry.
· Locally grown food is a fast growing movement and has many benefits to communities.


Science:
· Scientist use a dichotomous key to identify unknown organisms
· Plants get their needed materials from the sun, soil, and water. 
· The scientific method is used by scientist to solve problems and answer questions. 
· Food webs are used to show how matter and energy are transferred from one organism to another. 
· The sun is the driving force in the food web. 

Math:
· Mathematical concepts are needed to inform consumers.
· Mathematics can be used to represent real world phenomena.
· Mathematics involves modeling problem situations symbolically, graphically, tabularly, and contextually
· Mathematics can be used to solve real world problems through the application of algebraic and geometric concepts.


	ESSENTIAL QUESTIONS

	Agriculture:
What is meant by growth medium?
What nutrients do plants need in order to grow and produce needed materials?
How can we compare plants scientifically?
How can scientific investigations help provide agriculture products for the world?
What is ‘locally grown’ agriculture and are there benefits?
What is a raised-bed garden and how is it different from a traditional garden?
What are the main types of soilless growing media used in commercial greenhouses?
What are the benefits of using soilless growing media?
What is the difference between sexual and asexual plant reproduction?
What is water holding capacity and what affect does it have on plant growth?
Science:
How is matter transferred from one organism to another?
How is matter recycled in the environment?
Why is the sun the driving force of a food web?
How can I determine the identity of an unknown organism? 
What steps do scientist when conducting a scientific investigation? 
Math:
How is volume determined for cylinders (gallon pots)?
How can data be collected and represented through the use of tables and graphs?
How is percentage calculated?
How is a scale drawing used to build an actual structure?
How is a scale drawing used to determine the costs of an actual structure?

	CONCEPTS

	Agriculture: 
Horticulture – The science of plant growth; agriculture products supply the needs of the world, Plant nutrients (N-P-K), Types of growth media and their characteristics 
Science:
Scientific investigations, sunlight as a source of energy for plant growth and the driving force of the food web,  development and use of dichotomous key
Math: 
Data collection and representation through the use of tables and graphs, volume of cylinders, scale factor, ratio and proportion, perimeter and area of a rectangle, volume of a rectangular prism, find new coordinates after a dilation.  

	MISCONCEPTIONS
	PROPER CONCEPTIONS 

	Agriculture:
· Food comes or originates from the grocery store. 
· Plants grow in dirt and it doesn’t matter what medium you plant in.
· All vegetables have chemicals on them.
Math: 
· Which is cheaper: locally grown or store bought?
· Soil media has little to no effect on growth rate.
· If I double the dimensions of the garden bed, then the perimeter and area will also be doubled; if I triple the dimensions of the garden bed, then perimeter and area will also be tripled, and so on.



Science:  
· Plants absorb their energy directly from the sun. 
· Plants are not alive. 
· Plants only need water to survive.
· The food web has nothing to do with the sun. 
· Plants do not have anything to do with the food web.   
· Organisms can have dual roles in the food web as prey and predator.
	Agriculture:
· Students will know that the original source of their food comes from farms grown by farmers.
· Plants thrive and are productive when their needs are met. Growth media is a very influential element in meeting the plants basic needs.
· Vegetables and fruits can be growth without the use of harmful chemicals.
Math:   
· Students will conduct online research and then carry out an experiment to determine how the vegetables they grow (i.e., locally grown produce) compares to the cost of the same product at their local grocery.
· Soil media ratios matter for (a) growth rate, (b) water needs, (c) aeration, (d) moisture retention, (e) oxygen availability, and (f) the addition of organic matter
· If the dimensions of the rectangular garden bed are doubled, then the perimeter is also doubled but the area is found by first squaring the scale factor and then multiplying that value times the original area. For example, if the garden bed dimensions are tripled, then the original area would have to be multiplied by 9 (scale factor is 3, so 32 = 9).


Science:  
· Students will grow kale from seeds, will place them in media, learn about nutrients plants need to grow. 
· Students will complete activities on the food web to ensure understanding of importance of the sun and plants. 
· Students will complete online and in class activities demonstrating a food web. 



	LANGUAGE:

	Agriculture:  Aggregate, vermiculite, perlite, peat moss, composted pine bark, horticulture, agriculture products, soilless media, water holding capacity, coir, locally grown, imported food, asexual reproduction, sexual production, raised bed, mitosis, vascular cambium, root cap, compost, fertilizer, mulch, organic, inorganic

Science:  Hypothesis, variables, experiment, energy and matter transformation,  photosynthesis, food webs, dichotomous key,  cells, tissue, producer, consumer, herbivore, omnivore, carnivore, food chain, predator, prey.  

Math: Volume, area, surface area, perimeter, ratio, proportion, percentage, cost efficiency, scale factor, dilation, function.   

	EVIDENCE OF LEARNING 

	Assessments:  Data Collection – The Scientific Method

Culminating Activity:

Students will use vegetable plants in their scientific investigations.  At the end of the unit, the vegetables will be harvested and prepared by class members for a vegetable feast.  Some supplies will need to be purchased.  

Students will market the mixture that they scientifically discovered was the best medium for plant growth.  Students will develop a logo, bag, advertisements and directions for use of their product.  The product could be sold in the school greenhouse.  Profits would supply materials for the greenhouse.

Agriculture:
· Can students identify the main types of soilless media used in commercial media mixes?
· Do students know the specific characteristics of each type of soilless media and effects on plant growth?
· Do students understand the basic needs of plants for optimum growth?
· Did students follow each step of the scientific method to reach conclusions about plant growth and soilless media?
· Do students know the differences, advantages, and disadvantages of locally grown agriculture and imported agricultural food?


Science:
· Did students develop a hypothesis?  
· Did the students identify the variables in their experiment? 
· Can students identify what plants need to grow? 
· Can students answer questions about food webs and food chain? 
· Did students correctly analyze their data from the experiment and draw conclusions from this data? 

Math:
· Is the garden bed built correctly? 
· Students’ ability to answer how different soil-media affect plant growth rates. 
· Students will display the data they recorded in their lab sheet tables (for each of the three tables) on the same graph.

	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):
Investigation One: Students will scientifically investigate what soilless growth medium is optimum for plant growth.  Students will control all variables except the soilless media mixture. Student groups will experiment with vegetable crops grown from seed. The crop variety used will be based on the current season and planting calendar included. 
Investigation Two: Students will construct a raised-bed garden using lumber and fasteners while learning mathematical concepts. Students will build a 4 feet x 8 feet x 8 inches garden bed. Students will fill bed will soil, plant vegetable crops, care for and water crops, and, ultimately, harvest produce for cooking and consumption.
1. Students will complete a dichotomous key in class and online activity. 
2. Students will complete a virtual food web activity. 
3. Students will complete a taste test and discuss the differences in locally grown vs. imported foods. 
4. Students will read and respond to a scientific article on soilless media components and uses as well conduct their own research. 
5. Students will complete soilless media water holding capacity lab experiment. 
6. Students will apply math to solve real world problems in bell ringers, lab investigations, construction of a garden bed, comparing cost of locally grown vs. imported foods. 









	UNIT RESOURCES

	
What 21st Century Technology was used in this unit?
Top of Form
Agriculture: Computer, internet, projector, QR Code generator and reader

Math: Computer, internet, projector, QR Code generator and reader

Science: Computer, internet, projector, QR Code generator and reader

Science:Bottom of Form






	Delivery Mechanism Suggestions

Suggestion 1: The following is a suggested plan for teaching the content of this unit.  The subjects (Agriculture, Science, and Mathematics) can be taught in any order.  All are integrated throughout the unit.  On specific days, greater emphasis might be placed on math or science as noted in the sequence of instruction below.    



	Sequence of Instruction


	Day 1

	
	CTAE Instruction
	Science Instruction
(Life Science)
	Math Instruction

	Day 1
	
Opening:  

Click on the link below to view a cartoon that can help generate discussion about how people view farms and where I food comes from: http://growinggeorgia.com/corn-time/2012/04/how-mass-extinction-suburbanites-started/.  You could copy and paste the cartoon image into a power point presentation and use as a bell-ringer activity to spark discussion. Discuss the benefits of locally grown produce and the process of the ‘farm to fork’ and the value of the knowledge of where your food comes from.

Good website resources for the Teacher to help with this class discussion: 
1. This is a YouTube video that ABC news did to document growing your food: http://youtu.be/gH9V7aj-SdY
2. http://www.livinggreen.ifas.ufl.edu/food/local.html
3. http://thesourceofyourfood.wordpress.com/2011/01/17/locally-grown-vs-imported/
4. http://www.consumerreports.org/cro/2012/07/the-benefits-of-eating-locally-grown-food/index.htm
5. http://www.envirothon.org/sustainable-local-agriculture-locally-grown

Work Session:   
You could implement any of the following:  
· Bring in a guest speaker from a local farm to speak about locally grown agriculture. Click here for the Georgia Organics Farmer Directory: 
http://goodfoodguide.georgiaorganics.org/
· Have a taste test comparing locally grown vs. non-locally grown produce. Your local farmers can assist with this as well. Taste Test Survey Hand-Out
· Take students on a virtual field trip of an organic farm. Many local farms function as organic or certified naturally grown farms. Here’s a link to the Earthbound Organic Field Tour:  http://youtu.be/lirkEvfgj_A
· During class discussion, use this T-chart comparing and contrasting locally vs. non-locally grown produce to reinforce classroom discussion: T-Chart_Imported VS Locally Grown Food

Closing/Assessment:  Use the Day 1 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to close out discussion and help students apply real-life mathematically concepts.

	





	





































































Closing/Assessment:  See Bell Ringer in Agriculture section. 

	
Day 2

	Day 2
	Opening:  Use the Day 2 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson. Tell the students that today they will be researching how plants can grow to their utmost potential.


Work Session: 
· Have students read the article Soilless Media:  Practice Makes Profit  and complete the worksheet:  Soilless Media: Practice Makes Profit Student Response Handout. 
Differentiation: 

Remediation – Reduce the article response handout to 12 items rather than the listed 25 while also reducing article to the most important reading sections. Enrichment – If you have computer lab access: Allow students to conduct further research using online university extension publications to find other articles to determine the properties of each soilless media ingredient being used and to determine the ratios that they will use to create three different soilless media mixtures.  Report findings in a ‘log sheet’ to attach to their final lab activity sheet.

21st Century Skills Application: 
Critical online reading research.

Closing/Assessment: Teacher questions about the different components of soilless media mixes and their properties.

	 Opening:  Students will work in groups to discuss what plants need to grow.  They will record their brainstorming of all of the different things plants need to grow on a placemat Placemat for plants.docx .  





Work Session:  

· Plant Growth Basics Power Point
· Discuss power point with students – tie this together with the soilless media that they are going to be making. 
	









Work Session:  Students will research to determine the soil media ratios to be used in their lab experiment. 


 

	Day 3
	Opening: Use the Day 3 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson. Explain to the students that today they will finally be mixing their own soilless growing media mixtures. 

Note: You will need to setup the soilless growing media lab prior to class. Refer to the Soilless Growing Media Lab Materials Info and Soilless Growing Media Lab Sheet for information on materials required and logistics of the lab.

Work Session:
Give each student a copy of the Soilless Growing Media Lab Sheet. Divide the students into groups of 3 or 4. Read through the lab sheet together and answer any questions the students may have. 

If you have time after the lab is complete, review the basic knowledge of soilless media that students gained from the previous day’s article by using the following Power Point: Soilless Growing Media. 
	Opening:  

Work Session: Forming hypothesis and planning experiment for lab.  See lab sheet in agriculture work session.   
Use the following website to find activities on learning how to identify controls, variables, forming hypothesis and other lessons on scientific method. 
  http://sciencespot.net/Media/scimethodconvar.pdf


21st Century Skills Application: 
Internet, computer

Differentiation:  Students who need extra assistance could be given the ratios to test and could form their hypothesis based on the ratios given instead of forming their own ratios. 

Closing/Assessment:  Ticket Out The Door – Where are the plants that you are planting going to get all of the nutrients that they need.  


	Opening:   Ag Math Bell Ringer listed in CTAE Day 3. See Lab sheet in Agricultural column for additional math concepts addressed today.

	Day 4
	Opening: Use the Day 4 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson.

Today students will be testing the water holding capacity of their soilless growing media mixtures using the pour-through test method. Students will determine which of their media mixtures will hold the most water and which one holds the least amount of water. Students will then be able to draw conclusions about the specific properties of the media ingredients and their benefits to plant growth.
Note: You will need to set up the lab prior to class. Use the Soilless Growing Media Lab Materials Info  for information on materials required and logistics of the lab.

Work Session: 

Give each student a copy of the Soilless Media Water Holding Capacity Lab Sheet. Read over the lab sheet as a class and answer any questions the students may have. 
· Next, instruct the students to get into their groups and complete the lab using the materials provided. 
· If you have time, have each group make observations about any changes to their soilless media mixtures in regards to plant growth.
	Opening:  How do we determine the identity of plants and animals?  

Work Session:  
Students will create a human dichotomous key using their shirts.  Students will need to first make observations about each other’s shirts and classify them into two groups using some factor for sorting.  For example…with buttons and without.  There will be many ideas so make sure you discuss how many things make them unique.  After the group decides what factor to use, divide the group.  Then each group will decide how they can be further divided.  
Students will complete the Dichotomous Key activity at the following link: 
http://fergusonfoundation.org/btw-students/plant-identification/

21st Century Skills Application: 
Computer skills using web based dichotomous key simulation


Closing/Assessment:  Give other examples of how the class could have been sorted in our opening activity.  


	Opening:   Ag Math Bell Ringer listed in CTAE Day 4.

Ongoing: Students record data in their lab sheets.

	Day 5
	Opening:  Use the Day 5 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson.

Work Session: 
Check Media Mixes for germination and record observations.


	Ongoing:  Data collection

	Opening:   Ag Math Bell Ringer listed in CTAE Day 5.

Ongoing:   Students record data in their lab sheets.

	Day 6
	Opening: Use the Day 6 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson.


Work Session:

Check Media Mixes for germination and record observations.

Raised Bed Garden Construction Design Plan: Today, you and your students will be using math to figure out what materials you will need and how much they are going to cost in order to construct a successful raised bed garden.

Give each student a copy of the Raised Bed Garden Math Challenge Sheet. Read through the activity sheet, divide into groups of 3 or 4 and have students complete it.
	Ongoing:  Data Collection
	Opening:  Ag Math Bell Ringer listed in CTAE Day 6.

Ongoing:   Students record data in their lab sheets.

Work Session:  

Raised Bed Garden Math Challenge Sheet
HalfCentDotPap.pdf
IsometricDotPap.pdf

Teacher Resources: 
Solutions for Math Activity_Day 6_Garden Bed Construction.pdf

Differentiation:  

As an enrichment activity, students could use the isometric dot paper to show how doubling and the tripling the dimensions of the garden bed affect the volume of soil needed to fill the bed. 

	Day 7
	Opening: Use the Day 7 Ag Math Bell-Ringer located in the Soilless Growing Media Ag Math Bell-Ringer  power point document to get the students thinking about today’s lesson.

Work session:
· Check Media Mixes for germination and record observations.
· Raised Bed Garden Construction – Build!

Resources: 
http://thepoeticvegetablegarden.wordpress.com/article/how-to-create-a-raised-bed-vegetable-oyn3gsblqnhx-17/

Suggestions: Contact community members and parents have them donate resources, knowledge, time, and assistance. Grants are also very plentiful to provide monetary assistance for this project. The product they choose based on their data analysis of soilless media.  The students will need to develop a QR code to put on their label giving the ingredients of the soilless media.  

Teacher Resources:  

Here is a QR code generator website that your students can use. 
http://www.the-qrcode-generator.com/
	
	Opening:   Ag Math Bell Ringer listed in CTAE Day 7.


Ongoing:   Students record data in their lab sheets.

	Day 8
	Continue Construction
	Opening:  The food web KWL  

Work Session:   

Teachers will guide students as they  explore food webs using the following websites:  
· http://www.ecokids.ca/PUB/eco_info/topics/frogs/chain_reaction/play_chainreaction.cfm
· http://www.vtaide.com/png/foodchains.htm
	

	Day 9-16
	Take measurements of seedlings in each of your media mixtures in millimeters using a ruler. 
Refer to Soilless Growing Media Lab Sheet.
Continuous data collection

	Day 17
	Students will: Complete the Soilless Growing Media Lab Sheet. 
· Check for root development by carefully removing seedlings from containers and breaking away soil from roots.
· Count the total number of rootlets on each seedling.
· Compare and contrast your percentages of each media mixture.
· Once observations have been made, make conclusions based on your 3 different mixtures seed germination rate, seedling growth, and root development.
· Graph Data (See Math Section)

	
	Work Session:  On the same graph, students will graph the data recorded on the lab sheet from all three soilless media types.  Graphed data will include germination rate and growth rate.  Teachers could have students determine a line of best fit for each graph.  

	
	Ongoing care of plants until harvest:  Students will monitor overall health and development of the plants.  Monitor water needs based on plant needs and rainfall according to research completed. 
 
Suggestions for after harvesting – 
· Donate harvest to the food pantry. 
· Have students complete a taste test between store bought and crops produced. 
· Prepare a dish using your harvested crops. 
· Share with others in building. 
· Invite the Board of Education in for a breakfast using locally grown foods and crops from the school garden. 


[bookmark: ProblemSolvingProcessPPT]


Soilless Growing Media Unit Framework
Math Bell-ringer 
Day 1

From “Farm to Fork” (or “Field to Table”):

• In 1776, 90% of the population farmed. Today, only 1.8% of the population in the United States lives on a farm. The current human population in the U.S. is 313,914,040. Using the information above, how many people now live on a farm? How has our society changed since 1776?

• Answer: 5,650,452 people

• Solution: 0.018 x 313,914,040 = 5,650,452




Soilless Growing Media Unit Framework



Math Bell-ringer 
Day 2

Media Volume
Williamsburg Middle Agriculture class buys Fafrad 3B potting mix in 3 ft3 bags.  The potting mix is stored loose in a cylindrical container that is 8 ft. wide and 4.25 feet high.  How many complete bags of potting mix can be stored in the cylinder?
· GIVEN:  Volume = ח r2 h
	 ח = 3.14		A. 71                           B. 53                      C. 106                   D. 35 

· ANSWER:  A.   71 bags

· Solution:
· Volume = ח r2 h
· V = 3.14(16)(4.25)
· V = 213.52 ft3  
· 213.52/ 3 = 71.173 = 71 bags
Soilless Growing Media Unit Framework
Math Bell-ringer 
Day 3

Fertilizers
Osmocote is a brand of resin coated slow release fertilizer for plants.  General application instructions call for a rate of 3 Tablespoons (Tbs) per 4 ft2.  How many pints of Osmocote will be needed to fertilize a table of tomato plants if the table measures 6 ft X 24 ft and is completely full?

GIVEN:
	1 Tbs = 3 tsp
	1 cup = 48 tsp
	1 cup = 16 Tbs
	2 cups = 1 pint
	4 cups = 1 quart
 
A.  7		B.  108			C.  4			D.  2
Day 3 (continued)

[image: ]
Soilless Growing Media Unit Framework
Math Bell-ringer 
Day 4

Irrigation
 
The Walton County Ag Department received 100 Boston fern liners and potted them into 10" hanging baskets using good soilless media mix. For the first three weeks of root growth .125 gallons of water is recommended per day for each basket. Your drip irrigation system applies 1 gallon of water per hour.  

· How many gallons of water will you need each day to irrigate the hanging baskets?
· How many minutes should you program you irrigation clock for each basket to receive the correct amount of water?

A. 12.5 gallons, 52 minutes
B. 262.5 gallons, 10.93 minutes
C. 12.5 gallons, 7.5 minutes
D. 62.5 gallons, 1 hour 9 minutes
Day 4 (continued)

· Answer: C      
· 12.5 gallons, 7.5 mins 

· Solution: 
· A. 1 basket = 1/8 gallon per day, 100 baskets need 12.5 gallons per day
· B. 60 mins = 1 gallon,  60 x.125 = 7.5 mins 









Soilless Growing Media Unit Framework
Math Bell-ringer 
Day 5

Raised-bed garden volume:

You and your friend need to purchase garden soil to put in your raised-bed vegetable garden. If you have a 4’ X 8’ raised-bed and want to fill the bed 2’ deep with garden soil, how many cubic yards of garden soil will you need to purchase? Hint: Divide the volume of your raised-bed by 27 (the number of cubic inches in one cubic foot) to convert to cubic feet. If 1 yd³ of compost costs $23.00, how much will you need to spend? 

Formula: 
1. Volume = L x W x H
2. Number of yd³ × price per yd³ = total cost



Day 5 (continued)

1. Answer: 2.37 yd³
Solution: 	4’x 8’x 2’ = 64 ft³ 
			64 ft³ ÷ 27 = 2.37 yd³

2. Answer: $54.51
Solution: 2.37 yd³ x $23.00 = $54.51









Soilless Growing Media Unit Framework
Math Bell-ringer 
Day 6

Pricing

Toby’s Garden Center is purchasing bell-pepper plants from Windham’s Wholesale Greenhouse for $9.00 a flat. There are six 4-packs per flat. Using a thirty-three percent (33%) mark-up for the retail cost, what will be the advertised price for one individual four-pack of bell-peppers?
 
 A. $1.50        B. $2.00         C. $2.25        D. $3.00






Day 6 (continued)

· Answer:  
· B.  $2.00

· Solution:
· $9.00 per flat = $1.50 per pack X .333= $2.00 per individual 4 pack
·  6 packs /flat
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Day 7

Area

Jimmy John Williams wants to build 10 raised garden beds using 2”x8” lumber. The bed dimensions will be 8’x4’. If lumber is only sold in 8 foot lengths, how many 2”x8” pieces of lumber will he need to purchase to build his 10 raised beds?

· Formula: Area = L x W

Answer: 40

Solution:  
8’ x 4’ = 32’
	32’ x 10 = 320’
	320’ ÷ 8’ = 40 pieces of 2”x8” lumber
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Question # 3 Fertilizers     ANSWER :     C    4 pints     Solution :     6 X 24 = 144 ft 2                                        Total bench area       3 Tbs  =   4 ft 2                   X        144   ft 2           1 cup   =   16 Tbs                     X       108 Tbs               4X   = 3(144)     4X  =  432           16X = 108 (1)   4   4           16X  =  108   X = 108 Tbs           16         16               X = 6.75 cups = 7 cups     2 cups  =  1 pint   6.75           X     2X = 6.75(1)   2X  =  6.75   2   2   X = 3.375 = 3.38 =  4 pints  


