Earth Science- Geology

Grade 7

What Reserves Are In The Box?
ABSTRACT- Students will design an experiment to find the volume of an aggregate (sand) above bedrock (bottom) in a paper box. Aggregates are any combination of sand, gravel and crushed stone in their natural or processed state used in construction and building activities. 
Grade Level- 7th
Resource Type- Lab Activity

Subject- Geology

National Science Standards-
· Earth materials are solid rocks and soils, water, and the gases of the atmosphere. The varied materials have different physical and chemical properties, which make them useful in different ways, for example, as building materials, as sources of fuel, or for growing the plants we use as food. Earth materials provide many of the resources that humans use.
· Land forms are the result of a combination of constructive and destructive forces. Constructive forces include crustal deformation, volcanic eruption, and deposition of sediment, while destructive forces include weathering and erosion.
· The surface of the earth changes. Some changes are due to slow processes, such as erosion and weathering, and some changes are due to rapid processes, such as landslides, volcanic eruptions, and earthquakes.
· Water, which covers the majority of the earth's surface, circulates through the crust, oceans, and atmosphere in what is known as the "water cycle." Water evaporates from the earth's surface, rises and cools as it moves to higher elevations, condenses as rain or snow, and falls to the surface where it collects in lakes, oceans, soil, and in rocks underground.

· Fossils provide important evidence of how life and environmental conditions have changed.

Ohio Science Standards-

· Earth Systems 1.  Explain the biochemical cycles which move materials between the lithosphere (land), hydrosphere (water) and atmosphere (air)
· Inquiry 3. Formulate and identify questions to guide scientific investigations that connect to science concepts and can be answered through scientific investigations  

               4. Choose the appropriate tools and instruments and use relevant safety procedures to complete scientific investigations. 

              7. Use graphs, tables and charts to study physical phenomena and infer mathematical relationships between variables (e.g., speed and density).
Archdiocese of Cincinnati Graded Course of Study-

· 7.27 Describe the activities of plate tectonics
· 7.28 Interpret information about the surface of the earth from maps and globes

· 7.33 Explain how sedimentary rocks are formed

· 7.39 Describe ways in which running water creates/restructures land forms

· 7.40Describe the effect of glacial action on the earth’s  surface 

Classroom Objectives-

· Compute the volume of aggregate (sand) above the bedrock

· Determine a method of organizing drill sites to determine the topography of the bedrock below the aggregate

· Draw  a diagram depicting the placement of drilling sites

· Analyze their data to determine the volume of the aggregate 

· Formulate the volume based on their data and determine the actual volume

· Compare predicted volume to actual volume and compute percent error

· Produce a power point presentation visualizing the process used to complete the project

· Design an experiment (materials, procedure, data tables, etc.) to determine the reserves of aggregate (sand) in the  box
LESSON/PROJECT
1. Collect enough paper boxes (the kind that reams of new paper comes in) to establish groups of 2-3/box.

2. Buy several boxes of E-Z Plaster Cloth Wrap.  This can be found at stores like Hobby Lobby for around $8.99/box.  Also, purchase about 8 bags (400#) of ordinary brown sand and a box of plastic sipping straws.  These are readily available at stores like Home Depot or Lowes and Wal-Mart.
3. Follow the directions on the E-Z Plaster Cloth Wrap box to simulate undulating bedrock on the bottom of the boxes.  Be sure to vary the topography of the bedrock to make them challenging for your students.  Also, use duct tape to close off some of the openings between the plaster cloth and the sides of the box as this will eliminate the loss of sand when calculating the volume of sand in the box.
4. Pre-test students using the attached Pre/Post Test to find out just what they already now and to help assess their progress.

5. Explain to the student groups that their task is to calculate the volume of aggregate (sand) in the box above the bedrock.  They will not be allowed to take the sand out to measure its true volume until the very end, so they must figure out a way using core samples.  They will be allowed to have 5 ‘drills’ (straws/group).  They should list the Materials needed and write a numbered Procedure as well as develop Data Tables that they will follow to accomplish the task. 

6. They should take digital pictures along the way in order to facilitate putting together a PowerPoint presentation at the end demonstrating how they went about accomplishing their task. 
7. Groups should draw a ‘drill site’ diagram depicting the placement of their straws and explain in their PowerPoint why they placed them in that fashion.  What were they thinking?
8. Once they feel they have ‘estimated’ as closely as possible using their system of measuring volume, have them do an actual authentic measure of the volume using large beakers or measure cups.  Be sure students are filling the empty sand bags for future use.
9. Now, have the teams  calculate their Percent Error using the following equation;
%error = [your value – actual value]   X 100 

Actual value

10. Hand each group a rubric (attached) for developing a PowerPoint presentation to share with the entire class and use this to grade their presentations.
11. Invite speakers from the Ohio Aggregates & Industrial Minerals Association at www.oaima.org to come speak at your classroom.  Also, use their PowerPoint on “The Uses of Aggregate in Our Everyday Lives” found under the Teacher & Student Resources section.  In addition, there are wonderful maps available from the Ohio Department of Natural Resources entitled ‘Physiographic Regions of Ohio’, ‘Bedrock Geologic Map of Ohio’, and ‘Glacial Map of Ohio’ and others at www.dnr.state.oh.us/geosurvey. 
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