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Class / Grade




Mr. Stone wants to invest in the aggregate industry.

ABSTRACT

This is a cross curricular unit with the social studies department.  My environmental science class will partner up with a government class to complete this joint effort.  Each group will have to select a site in Brown County that might be feasible to establish a limestone quarry.  The government class will research how this applies to zoning and other government regulations.  My class will be broken up in to groups of 4.  Each group must research 4 broad categories.  They are: geologic history of the area, aggregate industry, the environmental impact of the mine, the reclamation of the mine when mining has stopped.  They will get together as a large group to put together one formal presentation that a panel will evaluate.

Grade Level

This project is appropriate for grades 9-12.

Resource Type

Presentation/paper

Subject

Environmental science

National Science Standards 

SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES


Natural resources Environmental quality

TABLE 6.1. SCIENCE AS INQUIRY STANDARDS

TABLE 6.4. EARTH AND SPACE SCIENCE STANDARDS

TABLE 6.5. SCIENCE AND TECHNOLOGY STANDARDS

Ohio Science Standards for both Science Content & Inquiry

All of the following standards are 9 – 10th grade standards.

Earth and Space Sciences


4. Explain the relationships of the oceans to the lithosphere

and atmosphere (e.g., transfer of energy, ocean currents

and landforms).

Scientific Inquiry

5. Develop oral and written presentations using clear

language, accurate data, appropriate graphs, tables, maps

and available technology.

6. Draw logical conclusions based on scientific knowledge

and evidence from investigations.

Life Science

19. Illustrate how uses of resources at local, state, regional,

national, and global levels have affected the quality of life

(e.g., energy production and sustainable vs.

nonsustainable agriculture).

Your Local Course of Study Objectives

The primary goal for this course is for students to gain an understanding of how the earth’s spheres are interrelated.

Your OBJECTIVE(S)

1)  I would like for students to understand the geologic events that shaped Brown County.

2) I would like students to be able to interpret the environmental impact of establishing a quarry.

3) I would like students to be able to evaluate the impact of the quarry and recommend a reclamation plan.

4) I would like students to be able to define what the aggregate industry is and what possible jobs there are in the aggregate industry.

5) I would like students to be able to collaborate with other students and produce a final formal project.


ACTIVITY PRE-ASSESSMENT

My pre-assessment will consist of 10 questions.

1)  How has plate tectonics impacted Brown County today?
2) How have ice ages impacted Brown County?
3) What other geologic processes have impacted the landscape of Brown County?
4) How could a limestone quarry impact water quality?
5) How could a limestone quarry impact our air quality?
6) What is the aggregate industry?
7) What jobs are there available in the aggregate industry?
8) What type of rock is limestone and how is it formed?
9) What is the responsibility of the miner regarding the environment?
10) What level of recovery do you have to get the land back to after mining?.

Your Lesson/Project

Day 1  Both classes
A field trip to a local limestone quarry or mine on the first day will help give students an overall picture of the aggregate industry.

Day 2  Env science only

1) Put them in groups of 4.  I have 26 so there will be two low achieving students in a group of 5.  I paid attention to skill level and styles when grouping. 5 minutes

2) Explain 4 areas that they will be researching:  15 minutes

a. Geologic History:  over the last 200,000 years what events helped shape the landscape of Brown County?  How does that allow us to mine limestone in Brown County?

b. Aggregate Industry?  What is the aggregate industry?  How do we use aggregate in our daily lives?  What jobs are available in this industry and how much does each make?

c. Environmental Impact: What impact does the creation of this mine have on the environment?  How does it impact the lithosphere, hydrosphere, atmosphere, biosphere?

d. Reclamation:  How will you reclaim this land after the mine is no longer viable?  How much will it cost?  Develop a five year implementation plan for the restoration of this land.

3) Have groups decide what each person is going to do and turn in to me. 5 minutes

4) Let students from each group get together in the different areas and brainstorm some ideas for how they are going to attack this project.  This is where I will bounce around and assist with some helpful suggestions. 10 minutes

5) Go to the computer lab and begin research.

Day 3 Both classes

Social studies and environmental science classes will be put into a large group with a formal presentation by the teachers of what the group project will entail.   During this time groups will be given the opportunity to choose a site.  They will be given maps of Brown County and they will have netbooks and they will have to research a site. Each group will choose 3 sites and then they will need to justify why they chose what they did.

Day 4 Environmental Science class only

They will work individually in a computer lab to begin researching their individual areas.

Day 5  Environmental science only

1)  Get into groups and discuss their individual results.  Get into area groups(i.e. geologic history, aggregate etc.)  Discuss their difficulties and successes.

2) Go to the computer lab for the last half of the class.

Day 6 Both Classes

1) Get together and begin to put together power points or prezi’s on net books.

2) Give them the rubric for the group power point.

Day 7 Presentations to a panel

Resources:

1)  www.oaima.org
2) www.ohiodnr.com/geosurvey/Cached 

3) www.usgs.gov/
4) http://serc.carleton.edu/research_education/nativelands/navajo/environmental.html   environmental impact

5)  Geography - Lithosphere: Environmental Impact of Mining Not helpful? You can block ohiodnr.com results when you're signed in to search.ohiodnr.com
6)  You tube  17 minutes

7) http://www.ierstahoe.com/?pg=Restoration     Restoration company

8) http://managingwholes.com/--environmental-restoration.htm

POST-ASSESSMENT

Each student will be responsible for a paper that they can use for the group presentation.

Rubric for paper from each person for their research.

Must use 12 font and double spacing on lines.  Each paper should be at least 3 pages + 1 page of citations for their resources.

Paper is worth 100 points

	Graded area
	Maximum pts
	
	
	

	Content
	50 answers all questions posed
	40 pts does not answer  or cover 1 area
	30 pts does not cover 2 areas
	20 pts only partially answers all questions

	Accuracy
	20 no mistakes in data
	15 pts 1-2 mistakes
	10 pts
	5 pts

	Thoroughness
	10 completely examines the questions
	7 pts misses 1 key point
	5 pts  misses 2 key points
	3 pts  misses 3 or more key points

	Above and beyond
	10 additional information or data that enhances your paper  (2 sets of data with explanation).
	7 pts

1 set of data and explanation 
	5 pts

One data table 

with no explanation
	3 pts

1 explanation and no data

	Citations
	5 all websites and research cited
	4pts

Missing 1 citation
	3pts

Missing 2-3 citations
	2pts

Missing 4 or more citations

	Grammar and Spelling
	5 no grammar or spelling errors
	4pts 

1-2 errors
	3pts

3-4 errors
	2pts

5 or more errors


Rubric for presentation   50 points

	Completeness
	10 pts  covers all material
	7 pts

Missed 1 area
	5 pts

Missed 2 areas
	3 pts

Missed 3 areas

	Professionalism
	10 pts treated like it was a real scenario
	7 pts 
	5 pts
	3 pts

Did not pay attention to the scenario

	Presentation
	10 pts did not read at all
	7 pts

1 person read
	5 pts

2 people read
	3 pts

3 or more read

	Multiple speakers
	10 pts

5 or more
	7 pts

4 or more
	5 pts

3 or more
	3 pts

1-2

	Appeal
	10 pts awesome with lots of 10 pics and 10 custom animation at least 15 slides

Or a prezi
	7 pts

7 pics and 7 custom animation
	5 pts

5 pics and 5 custom animation
	3 pts

3 pics and 3 custom animation


The basic scenario:

Mr. Stone wants to invest in the aggregate industry in Brown County. Your firm has been hired to research the feasibility of this.  The team with the best presentation will be rewarded the contract.  

The Reward:

We will offer a pizza party to the winning group.

The panel:

The two teachers in the project

1 member of the aggregate industry

Principal or another administrator

