Biology/Grade 10

How does Aglime affect our environment?

ABSTRACT

Students will first learn about the importance of the mining industry in Ohio.  Students will research and discuss further one specific product of the mining industry, aglime, which is produced from the mining of limestone and dolomite.  Students will conduct an investigation of their choice on the effects aglime has on plant growth and/or the environment.

Grade Level

9-12

Resource Type

Laboratory Investigation/Project

Subject

Biology, Honors Biology, Environmental Science

National Science Standards

Content Standard A:

· Students should develop abilities to do scientific inquiry

· Students should develop understanding about scientific inquiry

Content Standard C:

· Students should develop an understanding of the interdependence of organisms

· Human beings live within the world's ecosystems. Increasingly, humans modify ecosystems as a result of population growth, technology, and consumption. Human destruction of habitats through direct harvesting, pollution, atmospheric changes, and other factors is threatening current global stability, and if not addressed, ecosystems will be irreversibly affected.

Ohio Science Standards 
Scientific Inquiry:
· Present scientific findings using clear language, accurate data, appropriate graphs, tables, maps, and available technology.

· Draw conclusions from inquiries based on scientific knowledge and principles, the use of logic and evidence (data) from investigations.
Diversity and Interdependence of Life:
· Describe ways that human activities can deliberately or inadvertently alter equilibrium in ecosystems.  Explain how changes in technology can cause significant changes, either positive or negative, in environmental quality.

· Illustrate how uses of resources at local, state, regional, national, and global levels have affected quality of life.

Diocesan Standards

Science Inquiry and Application:

· Identify questions and concepts that guide scientific investigations

· Design and conduct scientific investigations

Objectives

· Students will explain the importance of the mining industry to Ohio.

· Students will design an experiment using aglime to investigate a question regarding the effects of aglime on the environment and/or agriculture.

· Students will collect and analyze appropriate data during their experiment and draw conclusions based on their data.

ACTIVITY PRE-ASSESSMENT

1. What is geology?

2. What are two of Ohio’s top industries?  Why?

3. Identify some resources Ohio mines for.  Do you know how these resources got to where they are today?  If so, explain.

4. Ohio’s topography has looked the same throughout its entire history.  Do you agree or disagree with this statement?  Give evidence to support your answer.

5. What is limestone?  How was it formed?  Why is it important?  What is its chemical composition?

6. What is dolomite?  How was it formed?  Why is it important?  What is its chemical composition?

7. If you were to grow a plant, what would you need to have to make sure it thrived?  

8. What types of nutrients/compounds do plants need in the soil to thrive?

9. Design an experiment to answer an ecological question using plants.  Make sure you use all parts of the scientific method!

Lesson Plan

Materials:
Geology pre-test and post-test

Research material such as computers with internet access, Geofacts, etc…

Crushed limestone from different locations throughout Ohio

Crushed dolomite from different locations throughout Ohio

Soil and pots for growing plants

Seeds from plants such as those used in agriculture (corn, soybeans, etc…)

pH soil meters

Other materials students may need for their investigations

Time/Content/Strategies:

	Time
	Content
	Strategies

	Day 1

0-20 minutes
	· Hand out the Geology pre-test and allow students time to complete individually.  These should be kept to compare to the post-test later.
	Pre-assessment

	Day 1

20-50 minutes
	· Hand out the Mii baby mineral handout.  This can be found at:  http://www.mii.org/pdfs/baby.pdf
· Pose the question:  What are some specific examples of ways we use these resources?

·  Give students a few minutes to talk to the students around them and write down ideas.

·   Brainstorm ideas as an entire class.  Ideas can be recorded on the board.  

· Lead a whole class discussion about how we get all these resources.  Students will hopefully think about Ohio’s mining industry and provide information about what is mined and where it came from (limestone from open seas for example).  Stress to the students that “if it can’t be grown, it has to be mined”.  The mining industry is extremely important for Ohio.

·   A map of Ohio’s geology from the Geologic survey can be given to the students for reference on where different types of rock and resources can be found.  A variety of downloadable maps can be found at:  http://www.dnr.state.oh.us/OhioGeologicalSurvey
· Ask students other than mining, what is the next biggest industry in Ohio?  Hopefully they will say agriculture.  Tell the students that we will be investigating how a particular product of mining (aglime) affects agriculture and the environment.

· Hand out GeoFacts #25 and #26 to read for homework.  They will need it for class discussion the next day.
	Think/Pair/Share

Class Discussion

Teacher should be assessing students formatively based on participation and answers to questions

	Day 2

0-25 minutes
	· Lead a class discussion about aglime.  Students should answer what it is made up of (crushed limestone or dolomite, both of which are carbonates).  Limestone is mostly made up of calcium carbonate (CaCO3) while dolomite has more Magnesium carbonate (MgCO3).  Students should be able to explain that the crushed stone acts as a base and will neutralize acidic soil which has many benefits on the economy (better crop yield, less fertilizer and herbicides used) and the environment (less runoff, neutralizes acid rain, replenishes soil with Mg and Ca which plants need, promotes good bacteria growth).  
	Class Discussion

Teacher should be assessing students formatively based on participation and answers to questions 

	Day 2

25-50 minutes
	· Introduction to lab investigation.  Hand out project handout with grading rubric to students.  Go over investigation verbally with students.

· Students should work in groups of 2-3 students to complete investigation.  They should brainstorm ideas with their partner(s) and come the next day with a written procedure of their investigation including:  Question, Hypothesis, Materials, Procedure, and Data to be collected. (See project handout for explanation of investigation and a grading rubric).  More time can be given in class for preparation if needed.
	Teacher explanation

Group brainstorm

	Day 3

0-50 minutes


	· Students work the entire period setting up their experiments and getting help from the teacher on their lab reports.

· At this point, it is up to the individual teacher and students how long to run the investigation.  It will depend on the types of plants grown and how long it takes to see observable results.  The teacher should allow the students class time periodically to collect data and observations throughout the investigation.  They will need these to draw conclusions about what they learned in their investigation.

· At some point after the investigation is over, students should be given a post-test (same as the pre-test) to compare how much they have learned.
	Group work on project


Assessment:

1. Formative:  Students will be formatively assessed based on class discussion.

2. Summative:  Students will be summatively assessed based on completion of a lab report.

3. Summative:  Students will be summatively assessed based on a short answer post-test.

Biology Investigation:  

How does Aglime affect plant growth and our environment?

Introduction

Imagine you are an environmental scientist and have just landed a big job. The Ohio Aggregates and Industrial Minerals Association (OAIMA), which is the trade association that represents most of the mining in Ohio, have hired you to investigate a product they produce regarding the effects it has on plant growth and the environment.  The product is called aglime.  Several OAIMA members produce aglime by mining limestone and dolomite, which are then crushed, and sold to farmers who spread the aglime on their fields.  The aglime replaces necessary nutrients in the soil and changes the pH, allowing fertilizers to be more effective.  It has also shown to promote beneficial bacteria growth.  

You will be working in groups of 2-3 students in which you will conduct an experiment answering a question of your choice regarding aglime and the effects it has on plant growth and/or the environment.  

Possible investigations:
How do different types of aglime affect plant growth/yield?


More Ca?  More Mg?


Limestone from different areas of Ohio?


Dolomite from different areas of Ohio?

How do different types of aglime reduce the effects of acid rain on the environment?

What types of aglime reduce soil pH most effectively?

What type of aglime will work most efficiently to reduce runoff of fertilizers and herbicides in the environment?  

You will be graded based on a lab report in which must include all of the components listed on the grading rubric.

Grading Rubric

	Component
	Description
	Point Value

	Introduction
	2-3 paragraphs explaining the following:

 What is aglime? (1 pt.)

  An explanation of what aglime is composed of    and where it comes from (how do we get it?)      (4 pts.)

  Explain at least two ways in which aglime benefits farmers (4 pts.)

  Explain at least two ways in which aglime benefits the environment (4 pts.)

  An explanation of other important information that is specific to your experiment
	13

	Question
	A clear question investigating some effect(s) aglime has on plant growth and/or the environment


	2

	Hypothesis


	Hypothesize what results/conclusions you will make.


	2

	Materials
	A list of all materials is included


	2

	Lab Procedure
	A detailed step by step procedure on how you will set up your experiment. (10 pts.)

Include how and what observations you will make. (2 pts.)

Include how and what data you will collect.        (2 pts.)


	14

	Results
	An explanation of the data you collected and the observations you made.  (5 pts.) 

Include appropriate tables and/or graphs. (5 pts.)


	10

	Conclusion
	Draw conclusions based on your results. (2 pts.)

Is your hypothesis supported or not? (1 pt.)  

Provide a new question you might ask if you were to run this experiment again. (2 pts.)


	5

	Overall Report
	Report is typed

Report is neatly done

All items above are in appropriate places in the report.
	2











Total: 50 points
ACTIVITY POST-ASSESSMENT

Same as pre-assessment
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