
	The Properties of Soil and Factors Affecting Decomposition Rates in Different Biomes

	Your Name
	Adam Russell
	Date
	

	Subject/ Course  
	Environmental Science
	Grade  
	11 – 12 

	Unit Topic or Theme
	Properties of Soils, Biomes, Decomposition, Factors Affecting Decomposition
	# of Students
22
	Classroom 

	Class Length
	4 – 5 Days (70 min periods)
	
	
	

	Central Focus/Concept, Essential Question, or Enduring Understanding 

	Essential Question: What factors affect decomposition? How does decomposition vary in different biomes?


	Lesson Rationale and Summary

	The ecology of our soils, including decomposition, is an important concept for students to understand. We will be tying together our understanding of biomes and biotic and abiotic factors to investigate the decomposition rates in different biomes, as defined by average annual temperature and precipitation. The biomes being investigated in this activity are: tundra, hot desert, tropical rainforest, and deciduous forest (our local biome). 

I plan to use teacher-guided lecture to introduce the background information needed to successfully understand the topics. In addition, students will research on their own the properties of the biome they pick and factors that affect decomposition. In addition, teacher-guided, student-led inquiry activities will be conducted investigating various soil properties and horizons and what, specifically, affects decomposition in soils. Students will complete the activity as well as a post-activity set of questions and graphs. Finally, students will conduct an extended project (over years) using popsicles sticks to see how decomposition may change over a long period of time. (See “Harvesting Popsicle Sticks” in the decomposition activity).
Throughout this mini-unit, which will be conducted over 14 days, I will be using formative and summative assessments to assess student knowledge and understanding.



	Common Core Standards

	All content standards are from the Ohio Academic Content Standards (OACS) and the Next Generation Science Standards. This unit satisfies the following content standards from the state of Ohio:
· Life Sciences: Diversity and Interdependence of  Life: Organisms transform energy (flow of energy) and matter (cycles of matter) as they survive and reproduce. The cycling of matter and flow of energy occurs at all levels of biological organization, from molecules to ecosystems. At the high school level, the concept of energy flow as unidirectional in ecosystems is explored.)
· Life Sciences: Diversity and Interdependence of Life: Explain how living things interact with biotic and abiotic components of the environment. 
· Earth and Space Sciences: Earth Systems: Summarize the relationship between the climatic zone and the resultant biomes. (This includes explaining the nature of the rainfall and temperature of the mid-latitude climatic zone that supports the deciduous forest).
· Scientific Inquiry: Doing Scientific Inquiry: Present scientific findings using clear language, accurate data, appropriate graphs, tables, maps and available technology 

· Scientific Inquiry: Doing Scientific Inquiry: Draw conclusions from inquires based on scientific knowledge and principles, the use of logic and evidence (data) from investigations.

	Learning Objectives

	1) Students will describe and explain how biomes are defined (via annual temperature and precipitation) and demonstrate understanding of a hot desert, tundra, tropical rainforest, and deciduous forest.

2) Students will describe the factors, both biotic and abiotic, that affect the decomposition rates of organic and inorganic matter in soils. 

3) Students will analyze the differences in decomposition rates in different global biomes using data collected throughout the decomposition activity.

4) Students will work cooperatively in a small group setting to complete a task. 

5) Students will demonstrate proper laboratory safety techniques throughout each lesson and activity. 



	

	Academic Language

	· Decomposition                                                      

· Soil

· Soil Horizon(s)

· Organic matter

· Biome

· Biotic

· Abiotic

· Organism/Microorganism

· Temperature

· Precipitation

· Independent variable

· Dependent variable

· Model/Modeling

· Describe

· Analyze 

· Demonstrate

 

	

	Planned Assessments

	Pre-Test: this assessment will see what the students previously know about biomes, soil, and decomposition/decomposition rates. This will be given on the first day of the mini-unit. 

Formative Assessments: daily warm-ups/entrance tickets and exit tickets will be given each day of the mini-unit. These will focus on the major concepts of the previous day and/or what we will be exploring that current day. In addition, teacher questioning before, during, and after the activities will be completed to gauge student understanding and to help clarify concepts if students are not fully understanding the concepts. These formative assessments will not be formally graded, though I often collect warm-ups, entrance tickets, and exit tickets and give a “completion grade” to each student (full points if the student completed it and participated in the discussion). I will design these as we go complete the unit and as I am formatively assessing student understanding.


Summative Assessments: I plan to give an assessment (quiz) at the end of the unit. This assessment will be formally graded and will be aligned with the student learning objectives that were previously stated. In addition, I will be formally grading each student’s activity write up and questions after the activities are completed.



	

	List Resources

	· Lecture notes on PowerPoint plus skeleton notes for each student

· Internet for videos and student research on biomes
· Lab write up for all students

· Various assessments (as stated above)
Potential internet sources that could be used for instruction and student research: 
· Natural Resources Conservation Service – Soil Quality. This site has resources available for soil quality, soil food webs, and soil microbes.  http://soils.usda.gov/sqi/concepts/soil_biology/biology.html
· Soil Scientist – University of Minnesota. This site has additional information on soil properties, decomposition, and nutrient cycling. Good site for getting instructional information. http://www.extension.umn.edu/distribution/cropsystems/components/7403_02.html
· Soil Ecology & Management – A Sustainable Agriculture & Food Systems Cluster. This site has information on agricultural techniques, organic farming, composting, and nutrient management. This is a good site for information and creating additional student activities that could be extensions of this unit. 
· The University of Tennessee, Forensic Anthropology Department – This site gives information and pictures of “The Body Farm” where scientists, doctors, law enforcement, and students study the decomposition process of humans in varying conditions and states. http://fac.utk.edu/
· Jefferson Bass, Tour the Body Farm – Additional information with pictures and videos of “The Body Farm”. http://www.jeffersonbass.com/videos.html
· Video Clip “Secrets of the Body Farm” – Video on YouTube created by National Geographic that gives a behind-the-scenes look at human decomposition and “The Body Farm”. (This is used at the beginning of the unit to engage the students and give them a “real-world” experience of decomposition. http://www.youtube.com/watch?v=N6-wqZaIDuw


	


	THE LESSON PROCEDURES


	1. READINESS (also called “Motivation” or the “Engage” segment)
Allotted Time: 70 minutes (Day 1-2)
Use bullet points rather than paragraph form and leave white space between your points (easier to read):
· Give short pretest that covers biomes, soils, and decomposition/factors of decomposition

· Show short YouTube Video on Decomposition (Fox Rot)

· Day 2 Introduction (first 30 minutes of class): Discussion, pictures, and the video clip “Secrets of the Body Farm” (National Geographic” (video on YouTube; see link below) that studies human decomposition (engagement activity)

· Lecture: Properties of Soil, Soil Horizons, and Biomes (biomes will be a review from previous content learned in Biology)

· Go outside and get samples of soil from campus using a Soil Sample Tube. Bring back to the classroom and define the soil horizons and investigate what is found in the local soils. No student write up will be given for this. They will be creating a diagram with labels based on the soil sample we extract and bring back to the classroom. 
· The PowerPoint notes and Soil Sample Lab Activity may go into Day 3. 
ASSESSMENT: Informally grading of pre-test and exit ticket reviewing the central concepts for the day (soil properties and decomposition)
2. CENTRAL LESSON OR ACTIVITY (Explore, Explain, Extend)
Allotted Time: 1-2 – 70 minute periods (Days 2 – 14…for a majority of the days, we will only be collecting data for part of the period {15 – 20 minutes maximum} while we cover content standards of other life science indicators.)
· Entrance Ticket: this question will focus around getting the students to think about how decomposition may vary in different global biomes

· Verbal Questioning Review of the previous day’s content 

· Introduction of “To Rot…Or Not To Rot” Decomposition Lab
· Students will choose a different biome (tundra, hot desert, tropical rainforest, and deciduous forest).

· Students will have one day in the Library to research their biome to find the following information: average annual temperature and precipitation, where their biome is found on earth, key characteristics of their biome, and common plant and animal species found in their biome

· Students will have one day to complete research on decomposition, specifically in soils (see PPT for outline and student questions)

· Students will determine how they will represent the temperature and precipitation averages in their biomes. All groups will be using the same top soil for this lab. 

· Students will be creating a representation of a soil strata in their biome by constructing a 2-liter bottle decomposition tube. 

· All groups will use the same soil (top soil) and the same organic and inorganic matter in their bottles.

· As a class, we will determine what organic and inorganic matter to use to ensure consistency in each “biome”

· OM/IOM Ideas: sawdust, leaves (hole-punched), cut fruit and vegetables, dried fruit, plastic, popsicle sticks

· Students will take pictures of these items before placing them in their tubes after they construct the model and complete the pre-lab questions and prediction sections. At the end of the experiment, students will locate these items and take a picture to see how they visually changed. 

· In addition, students will take the mass of each object before and after. 

· During each day, students will take temperature readings using a temperature probe and complete a running data table as well as make other quantitative and qualitative data.
· Students will also take mass measurements each day to test for water loss. Any water loss from the system will have to be replenished each day to ensure that the soil is consistent in each biome
· NOTE: This lab will take 14 days to complete. On Days 3 – 14, we will be collecting data for the first part of each period (15 minutes), the moving on to other topics in the course.
ASSESSMENT: Students will be formally assessed using entrance tickets and/or exit tickets. In addition, teacher questioning will occur before, during, and after the lab to ensure student understanding. Students will be formally assessed by the formal grading of their labs, as well as the mini-unit test.
3. CLOSURE
        Allotted Time: 70 minutes (one period)
· At the conclusion of the lab on the last day (Day 14), students will graph their “Temperature vs. Time” and “Mass vs. Time” data and analyze their results. 

· A class discussion will be conducted after all students have completed the graphs and the analysis questions on the lab. We will reflect on the lab as a class and what factors affect decomposition. Students will have to use data to support their responses. In addition, we will discuss and explore which biome(s) had to highest decomposition rate and discuss why that may have occurred.
· A short assessment (quiz) will be given at the conclusion of the unit. It will consist of the pre-test questions plus additional questions from the lecture and our class discussions.
Homework: Homework given will only be to complete the activity for the day if time runs out during the class period. 
4. ASSESSMENT

· See above for assessments (formative and summative).

	

	


	Enrichment/Extension (This can’t be just tacked on; it has to be woven throughout your design.)

	Extending the Lesson:

· “Harvesting Popsicle Sticks”

· We will be taking the mass of popsicle sticks and placing them in various areas of campus. These sticks will stay until the next year (or trimester). Students from the next class will “harvest” last year’s class’s sticks to see how they decomposed over time. This year’s class will then replace those popsicle sticks with new sticks to allow the next year’s class to “harvest” those. We will keep a running data collection of this over years to see how decomposition changes over time due to various factors, including but not limited to, climate.
· See the end of “To Rot…Or Not To Rot” lab activity for further details on “Harvesting Popsicle Sticks”

	REFLECTION

	Daily teacher reflection will occur in addition to a full reflection at the conclusion of the unit. Entrance and Exit Slips will be created during “Reflections” and written as I see fit based on student understanding on a daily basis.



Name: ____________________________________




Period: __________

Pre-Test: Soils, Biomes, Decomposition 

Answer the following questions using your prior knowledge about soils, biomes, and decomposition. 

1. True or False: Soils are alive.  _______________________

2. Soil has layers called “horizons”. Identify the names of the 4 major soil horizons below: 

a. ___________________________

b. ___________________________

c. ___________________________

d. ___________________________

3. What is “organic matter”? 
4. Biomes are defined by two factors. Identify these factors below. 

a. ________________________________

b. ________________________________

5. Suppose two of the same animals (pick your favorite!) just died and is laying on the surface of the ground in two biomes: Location #1 = Tundra, Location #2 = Tropical Rainforest. Explain in detail how the decomposition rate will be different in these two biomes.

Name: ______________________________






Period: _________
To Rot, or Not to Rot…That is the Question

Purpose: 

The purpose of this lab experiment to determine what materials will decompose after a set number of days (t = 14 days). We will be taking measurements, both quantitative and qualitative, over the two-week period, and we will analyze the data we collect to make conclusions about the decomposition process. Please note…we will not be spending all two-weeks on this lab…just portions of class time through the duration of the project. 

Objectives: 

1) Students will describe the factors, both biotic and abiotic, that affect the decomposition rates of organic and inorganic matter in soils. 

2) Students will analyze the differences in decomposition rates in different global biomes using data collected throughout the decomposition activity.

3) Students will work cooperatively in a small group setting to complete a task. 

4) Students will demonstrate proper laboratory safety techniques throughout each lesson and activity. 

Pre-lab Questions: (10 points)
1) Explain what a biotic factor is and give at least one example of a biotic factor that may play a part in the decomposition process. 

2) Explain what an abiotic factor is and give at least one example of an abiotic factor that may play a part in the decomposition process. 
3) Biomes are defined by two factors. Identify these factors and how they play a role in defining biomes on Earth. 
4) Predict 3 items that will decompose (or partially decompose) and 3 items that will not decompose over a two-week period of time. 
a. Items that will decompose: 
b. Items that will not decompose: 

I. Biomes (20 points)
You will choose a biome to represent during this project. The biomes that are available to choose from are: desert, tundra, tropical rainforest, and temperate deciduous forest.
My Biome: ___________________________________

Defining My Biome: define your biome with respect to the average annual temperature and precipitation found in your biome. (5 points)
What lives in your biome? Identify the various plants and animal species that live in your biome that would ultimately make up the organic matter that would be decomposed. In addition, identify inorganic matter that could be present in your biome. (5 points)
Modeling My Biome: describe how you will properly model your chosen biome. Remember, you need to model the appropriate temperature AND precipitation. The following items/equipment are available for use: (10 points)
· Water

· Graduated cylinder

· Spray bottle

· Refrigerator/Freezer

· Drying oven (can be set to any temperature) 

· Any other items/equipment that you can think of and have available to you MAY be used, but must be cleared by Mr. Russell first. 

II. Materials (20 points)
As a class, we will be identifying what items will be using to test for decomposition in our experiment. All groups will use the same materials. 
Brainstorm items that you would like to use in this project to test for decomposition (include both organic and inorganic): 

Items we will be using: 

Describe the methods that you will use to include these items in your decomposition chamber. (i.e. if we decided on a food product, will it be put in whole? Cut up? If cut, how will you cut it (size, shape, etc….) 

III. Experimental Set-Up (20 points)
We will complete these steps TOGETHER! But, here they are for your reference.

1) Obtain two 2-liter bottles

2) Cut the tops off the two bottles; one bottle below the neck and the other bottle an inch lower than the first

3) CAREFULLY punch/cut holes in the bottles to allow air to go into and out of the system. Holes should go on the bottom couple inches of the bottles to provide good air circulation. Note: the holes should be small enough to not allow soil or other items to exit your bottle system.

4) Place the larger portion of one bottle upside down into the bottom piece of the bottle (see diagram below)

5) Place the larger portion of the other bottle on top of the upside down bottle

6) Use tape to secure these pieces together

7) Place the neck of one bottle on top of your structure, and tape it in place on ONE SIDE of the “cap”. You will need to open and close this lid. 

8) At this point, you are ready to add the soil, water, and items into your structure. 
Use this diagram as a reference to constructing your bottle. 
**Note, this diagram shows a 3-bottle system. We are only using a 2-bottle system. But nonetheless, it’s procedurally and visually the same. The only difference is we are going to one of the middle sections on the diagram instead of two.
[image: image2.jpg]



Source: Teams Educational Resources, L.A. County Office of Education.

IV. Data
Record the initial mass of all items you are using in the table below. We will taking a final mass after the 14 day period to determine mass loss (or gain) of each item. (20 points)
Data Table 1: Mass of Items

	Item Name
	Initial Mass – Day 1

(in grams)


	Final Mass – Day 14

(in grams)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Determine the “% Mass loss or gain” for each item: (20 points) SHOW ALL EQUATIONS AND CALCULATIONS!
1. 

2. 
3. 

4. 
5. 
6. 

7. 

8. 
9. 

Visual Change: (20 points)
By either tracing or taking a picture of each item, represent the visual change below for each item on Day 1 and on Day 14. You may do this on the space below or by attaching the pictures with the correct labels. 

V. Qualitative and Quantitative Data

We will be looking at our structures every day for the 14-day period. We will not take readings over the weekend, so a total of 12 observations will occur. Record your qualitative data for each day below. Use your 5 senses for qualitative data. For each observation, include both the temperature inside your structure (using a temperature probe) and the total mass of the system. This will help you determine how much water to add to your system to keep the moisture level consistent.  (25 points)
Observation 1: 

     Date: 

     Observations: 

Observation 2: 

     Date: 

     Observations: 

Observation 3: 

     Date: 

     Observations: 

Observation 4: 
     Date: 

     Observations: 

Observation 5: 

     Date: 

     Observations: 

Observation 6: 

     Date: 

     Observations: 

Observation 7: 

     Date: 

     Observations: 

Observation 8: 

     Date: 

     Observations: 

Observation 9: 

     Date: 

     Observations: 

Observation 10: 
     Date: 

     Observations: 

Observation 11: 

     Date: 

     Observations: 

Observation 12: 

     Date: 

     Observations: 

VI. Data Analysis

Create a “Temperature vs. Time” line graph using the temperature data you collected. In addition, create an “Initial and Final Mass” bar graph representing each item’s initial and final mass (Day 1 and Day 14). Label all axes correctly and give an appropriate title for each. If an item was not able to be found on Day 14 indicate it on your graph. You may use this sheet to construct your graphs or you may use Excel. (25 points)
VII. Discussion Questions (3 points each)
1) What items decomposed (or decomposed at least partially)? What items did not decompose? Were you correct in your predictions you made before the experiment? 

2) Analyze the two graphs you made. Did you find anything of significance? If so, indicate what you found and explain why it is significant. 

3) After presenting and discussing each group’s data, in which biome did decomposition occur the most/quickest? Why do you think this happened? 

4) After presenting and discussing each group’s data, in which biome did decomposition occur the least/slowest? Why do you think this happened? 

5) Based on this experiment, our class discussion, and the data you collected, what factor(s) is/are the most important in determining decomposition rates?

VIII. Harvesting Popsicle Sticks (15 points)
We will be beginning an ongoing experiment that other classes will use to determine decomposition over a long-term time scale (years). We will be take the mass of popsicle sticks and placing them throughout the campus of Maumee High School. We will allow these to stay in place for up to one year, and the next Environmental Science class will “harvest” your popsicle sticks, dry them, and determine how much mass was lost due to decomposition. That class will then restart the experiment to allow another class to “harvest” their popsicle sticks. We will end up collecting data over a long time scale to determine changes in decomposition over time due to various factors, including but not limited to, climate change. 

Planting Popsicle Sticks

1) Take the mass of 10 popsicle sticks

2) On the top 1 – 2 inches of each stick, write your initials and today’s date using a permanent marker

3) Select an appropriate location on the campus of Maumee High School to plant your popsicle sticks. Stay away from places where your popsicle sticks might get disturbed. Indicate the location and initial mass of each stick below. 

Location of Planted Popsicle Sticks: ______________________________________________

Date Popsicle Sticks were planted: _________________________________

Initial Mass of Popsicle Sticks

	Popsicle Stick #
	Initial Mass (g) on __________________ (date)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


To Rot…Or Not To Rot Lab Grading Rubric
Names: ______________________



Period: _______

              ______________________

              ______________________



Biome: ___________________________

Pre-lab Questions:  1   2   3   4   5   (x2) = __________ (10 points possible)

Defining, Describing, Modeling My Biome: 1   2   3   4   5    (x4) = ____________ (20 points possible)

Materials (Brainstorm, Items Used, Describing): 1   2   3   4   5   (x4) = _____________ (20 points possible)

Experimental Setup: 1   2   3   4   5    (x4) = ______________ (20 points possible)

Collecting proper Mass Data: 1   2   3   4   5   (x4) = _____________ (20 points possible)

Calculating % Change:  1   2   3   4   5   (x4) = ___________________ (20 points possible)

Visual Change: 1   2   3   4   5    (x4) = ______________________ (20 points possible)

Qualitative and Quantitative Data: 1   2   3   4   5   (x5) = ____________________ (25 points possible)

Data Analysis: 1   2   3   4   5  (x5) = ______________________ (25 points possible)

Discussion Questions: 1   2   3   4   5   (x3) = _______________ (15 points possible)

Harvesting Popsicle Sticks: 1   2   3   4   5   (x3) = _______________ (15 points possible)

Comments: 

Final Score: ________________/ 210 points 

I. Data

Record the initial mass of all items you are using in the table below. We will taking a final mass after the 14 day period to determine mass loss (or gain) of each item. (20 points)
Data Table 1: Mass of Items

	Item Name
	Initial Mass – Day 1

(in grams)


	Final Mass – Day 14

(in grams)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


FULL POINTS GIVEN IS DATA TABLE AND “% MASS LOSS” ARE COMPLETE. ITEMS WILL BE DETERMINED AS A CLASS.
Determine the “% Mass loss or gain” for each item: (20 points) SHOW ALL EQUATIONS AND CALCULATIONS! - Students MUST show their equation and calculations (i.e. their math work) in this part to receive full credit. No Work = No Credit (assume they copied off their partner)
1. 
2. 

3. 
4. 

5. 
6. 

7. 
8. 

9. 

II. Visual Change: (20 points)
By either tracing or taking a picture of each item, represent the visual change below for each item on Day 1 and on Day 14. You may do this on the space below or by attaching the pictures with the correct labels. 

· Full points given is the group properly showed the visual change of the items in their decomposition model. Students can decide to trace the items or take pictures using a camera for this portion of the lab (both are correct methods for this)

· Students must show the BEFORE AND AFTER pictures/diagrams for each item to receive full credit. 
III. Qualitative and Quantitative Data

We will be looking at our structures every day for the 14-day period. We will not take readings over the weekend, so a total of 12 observations will occur. Record your qualitative data for each day below. Use your 5 senses for qualitative data. For each observation, include both the temperature inside your structure (using a temperature probe) and the total mass of the system. This will help you determine how much water to add to your system to keep the moisture level consistent.  (25 points)
· Observations must include both qualitative (visual change, smell, etc…) and quantitative (mass, water loss, temperature, etc…) data for this section to receive full credit. (2 points per day)
Observation 1: 

     Date: 

     Observations: 

Observation 2: 

     Date: 

     Observations: 

Observation 3: 

     Date: 

     Observations: 

Observation 4: 
     Date: 

     Observations: 

Observation 5: 

     Date: 

     Observations: 

Observation 6: 

     Date: 

     Observations: 

Observation 7: 

     Date: 

     Observations: 

Observation 8: 

     Date: 

     Observations: 

Observation 9: 

     Date: 

     Observations: 

Observation 10: 
     Date: 

     Observations: 

Observation 11: 

     Date: 

     Observations: 

Observation 12: 

     Date: 

     Observations: 

IV. Data Analysis

Create a “Temperature vs. Time” line graph using the temperature data you collected. In addition, create an “Initial and Final Mass” bar graph representing each item’s initial and final mass (Day 1 and Day 14). Label all axes correctly and give an appropriate title for each. If an item was not able to be found on Day 14 indicate it on your graph. You may use this sheet to construct your graphs or you may use Excel. (25 points)
Example Bar Graph: (15 points)
· Proper axes labeled = 2 points

· Accurate Title = 2 points

· Key = 2 points

· Accurate data representation (correct scale, etc…) = 5 points

· Aesthetics/Visually appealing = 4 points
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Example Line Graph (scatterplot): (10 points)
· Correct axes labeled = 2 points

· Accurate Title = 2 points 

· Key = 2 points 

· Accurate data representation = 2 points 

· Aesthetics/Visually appealing = 2 points 

V. Discussion Questions (3 points each)
1) What items decomposed (or decomposed at least partially)? What items did not decompose? Were you correct in your predictions you made before the experiment? 

· Answers will vary; check student prediction
2) Analyze the two graphs you made. Did you find anything of significance? If so, indicate what you found and explain why it is significant. 

· Answers will vary; students should note any significant changes they see based on the graphs of their data

· Explanations should be given in addition to identifying the changes 

· If no changes occurred, students should still note that observation and explain why they may have seen no change.
3) After presenting and discussing each group’s data, in which biome did decomposition occur the most/quickest? Why do you think this happened? 

· Answers will vary, but students should see that the tropical rainforest biome had the most decomposition occurring

· Explanation: highest temperature and precipitation (moisture)
4) After presenting and discussing each group’s data, in which biome did decomposition occur the least/slowest? Why do you think this happened? 

· Answers may vary, but students should see that the tundra and/or desert had the least/slowest decomposition occuring

· Explanation: lowest temperature and precipitation (moisture)
5) Based on this experiment, our class discussion, and the data you collected, what factor(s) is/are the most important in determining decomposition rates?

· Temperature and moisture are the most important in determining decomposition rates

· Other factors include: nutrient availability, fauna and flora presence, and factors such as human influences (land degradation, fertilizer use, etc…)
VI. Harvesting Popsicle Sticks (15 points)
We will be beginning an ongoing experiment that other classes will use to determine decomposition over a long-term time scale (years). We will be take the mass of popsicle sticks and placing them throughout the campus of Maumee High School. We will allow these to stay in place for up to one year, and the next Environmental Science class will “harvest” your popsicle sticks, dry them, and determine how much mass was lost due to decomposition. That class will then restart the experiment to allow another class to “harvest” their popsicle sticks. We will end up collecting data over a long time scale to determine changes in decomposition over time due to various factors, including but not limited to, climate change. 

Planting Popsicle Sticks

1) Take the mass of 10 popsicle sticks

2) On the top 1 – 2 inches of each stick, write your initials and today’s date using a permanent marker

3) Select an appropriate location on the campus of Maumee High School to plant your popsicle sticks. Stay away from places where your popsicle sticks might get disturbed. Indicate the location and initial mass of each stick below. 

Location of Planted Popsicle Sticks: ______________________________________________

Date Popsicle Sticks were planted: _________________________________

Initial Mass of Popsicle Sticks

	Popsicle Stick #
	Initial Mass (g) on __________________ (date)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


· Full points given if students complete the data table and work together in groups.
To Rot…Or Not To Rot Lab Grading Rubric
Names: ______________________



Period: _______

              ______________________

              ______________________



Biome: ___________________________

Pre-lab Questions:  1   2   3   4   5   (x2) = __________ (10 points possible)

Defining, Describing, Modeling My Biome: 1   2   3   4   5    (x4) = ____________ (20 points possible)

Materials (Brainstorm, Items Used, Describing): 1   2   3   4   5   (x4) = _____________ (20 points possible)

Experimental Setup: 1   2   3   4   5    (x4) = ______________ (20 points possible)

Collecting proper Mass Data: 1   2   3   4   5   (x4) = _____________ (20 points possible)

Calculating % Change:  1   2   3   4   5   (x4) = ___________________ (20 points possible)

Visual Change: 1   2   3   4   5    (x4) = ______________________ (20 points possible)

Qualitative and Quantitative Data: 1   2   3   4   5   (x5) = ____________________ (25 points possible)

Data Analysis: 1   2   3   4   5  (x5) = ______________________ (25 points possible)

Discussion Questions: 1   2   3   4   5   (x3) = _______________ (15 points possible)

Harvesting Popsicle Sticks: 1   2   3   4   5   (x3) = _______________ (15 points possible)

Comments: 

Final Score: ________________/ 210 points 

Name: ____________________________________




Period: __________








  



60 points
Soils, Biomes, Decomposition Quiz
Answer the following questions based on the soil and decomposition unit we studied in class. 

6. True or False: Soils are alive.  _______________________ (3 points)
7. Soil has layers called “horizons”. Identify the names of the 4 major soil horizons below:
(2 points each)

a. ___________________________

b. ___________________________

c. ___________________________

d. ___________________________

8. What is “organic matter”? (4 points)
9. Biomes are defined by two factors. Identify these factors below. (2 points each)
a. ________________________________

b. ________________________________

10. Suppose two of the same animals (pick your favorite!) just died and is laying on the surface of the ground in two biomes: Location #1 = Tundra, Location #2 = Tropical Rainforest. Explain in detail how the decomposition rate will be different in these two biomes. (5 points)
11. You decide to go home and dig in your backyard. You dig down 10 feet! Draw what the soil horizon may look like and identify each soil horizon’s proper location, depth profile, and name. (8 points)
12. There are five factors that help determine the formation and properties of soil. Identify and briefly explain what each factor is. (10 points)
13. Explain in depth what the following equation means with respect to soil formation. Be sure to identify the variables in the equation. (10 points)
S = cl, o, r, p, t 
14. We discussed in class that there is a missing element (variable) to the equation above. Identify the “missing” variable and explain why this should be included in the equation. (8 points)
Note: the data/bars in the Bar Graph were made up to show an example graph with proper axes, title, and key. Student data will differ from this. 








