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Module Summary

Overview of Module

This module is about students contracting with the Moberly Public School District to replace the parking lot in front of the school with either an asphalt or concrete surface.  In the lessons students will do research to find out the materials used to manufacture concrete, how long the concrete parking lot will last, how much material is needed and an estimate of the cost.  Students will do the same with an asphalt parking lot.

Students will make a presentation to the District that includes: 

· A scale drawing of the parking lot

· The amount of materials needed for either project

· A graphical representation showing a comparison of the cost of materials for either project 

· A recommendation of whether the District should use asphalt or concrete

Primary Career Cluster: Transportation, Distribution and Logistics 

Primary Career Pathway: Transportation Systems/Infrastructure Planning, Management, and Regulation

Related Occupations: Estimators, Chemists, Surveyors, Civil Engineers, Truck Drivers, Managers of Materials

Recommended Grade Level: 6th-10th grades
Recommended Subject Areas: Math, Science, Communication Arts

Description of the Problem to be Solved

The Moberly Public School District (Or the local school district) wants to redo the parking lot in front of the Middle School.  Your engineering firm has been contracted to determine whether it would be cheaper to use asphalt or concrete.  You will need to make a presentation to the Board of Education after three weeks of preparation.  The presentation needs to include a scale drawing of the parking lot, the amount of materials needed for both projects, and a graphical representation showing a comparison of the cost of materials for the project.  

Cluster Knowledge and Skills and Performance Elements

	· TRPE01.01
	Assess infrastructure conditions and develop plans to maintain and/or improve transportation infrastructure in order to enhance systems used in transporting people and products.


Common Core Standards

Language Arts

· WHST.6-8.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

· WHST.6-8.10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

· SL.7.1. Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly.

· SL.7.4. Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use appropriate eye contact, adequate volume, and clear pronunciation.

· SL.7.5. Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize salient points.

Mathematics

· 7.RP.1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units.

· 7.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.
· N-Q 1. Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

· N-Q 3. Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

· A-CED 1. Create equations and inequalities in one variable and use them to solve problems. Including equations arising from linear and quadratic functions, and simple rational and exponential functions. 
· A-CED 4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. 

· A-REI 3. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. 

· G-MG 1. Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder. 

· G-MG 3. Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with topographic grid systems based on ratios). 

· S-ID 1. Represent data with plots on the real number line (dot plots, histograms, and box plots). 
Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	How to:

· Use measuring tools to accurately measure and to understand the importance of accuracy

· Gather data, conduct experiments, and perform research to completely solve a problem

· Use data to persuade an audience

· Make professional presentations based on information given and researched


	· Measure the parking lot accurately.

· Calculate the volume of the parking lot.

· Experiment with concrete to see how water affects the stability of the concrete mix.

· Organize data into charts and tables.

· Explore the properties and make-up of asphalt.

· Determine appropriate graphical representation of materials needed to produce asphalt and concrete.

· Make scale drawings that include all measurements of the parking lot.

· Perform research to determine the cost of asphalt and concrete.

· Manipulate graphs and data using an Excel spreadsheet.

· Create a PowerPoint presentation that clearly shows which option will be best.
· Make a presentation to an audience that shows students have performed the research and experimentation to have the knowledge to answer all questions and give factual answers, if possible.


Measurement Criteria

1.  Measurements of parking lot are accurate.

2.  Both types of parking lots were researched.

3.  Amount of materials needed for both surfaces is shown.

4.  Graphic representation included shows cost comparisons.

5.  Scale drawings use an appropriate scale and are accurate.

6.  Surface recommendation is given with data to support position.

7.  Presentation is given using Microsoft® PowerPoint (see rubric).

8.  Portfolio includes:


a.  KWL Chart


b. “Volume” Worksheet


c. “Slum or Dump Experiment” Worksheet


d.  Parking Lot Scale Drawing


e. “Which Graph?” Worksheet


f. “Internet Scavenger Hunt” Worksheet


g.  Printed graph from Excel


h.  “Earthquake” Worksheet

Teacher Notes

You may wish to have people from your community come in and talk/show students about the materials used to make asphalt and concrete.  Someone from the concrete industry might show students an actual slump test.  Make sure you prepare students before guests arrive so students can have the opportunity to ask pertinent questions.

In the Appendix, there is additional information or a guide for a possible PowerPoint presentation that goes with Lesson 10.   Also accompanying this module is an excel file which can be used with Lesson 7 should it be needed. 

Time Required to Complete Problem (Estimated):  17 days

Support Materials and Resources Necessary for Completion of Scenario

· Pencil

· Graph Paper

· Computers with Internet access

· Paper

· Excel software

· PowerPoint application

· Measuring tapes

· Calculators

· Sand

· Water

· Clock

· Semi-transparent cups (4 per student)

· Projector and screen with computer

· Large paper cups

· 1 cup cocoa powder

· 1½ cups milk

· ¾ pound butter

· 6 cups sugar

· 24 tablespoons chopped walnuts in a plastic bag

· 24 tablespoons flaked or shredded coconut in a plastic bag

· 3 cups old fashioned oats in a plastic bag

· 3 cups quick cooking oats

· Crock pot

· 2 quart sauce pan

· Extension cord

· Large wooden spoon

· Ladle

· 16-ounce sealed can or rolling pin

· Measuring cups

· Tablespoons measures

· Wax paper cut into 12- inch squares

· Video from http://www.lsrp.com/videopres.html
 Websites:  

	· Asphalt cookie recipe (http://www.swe.org/iac/LP/asphalt_02.html)

· Portal For Educators! (www.teach-nology.com)




	Lesson 1
	Introduction To The Problem

	Time Estimate:  45-50 minutes

	Objectives

	1. To introduce students to the problem and check for understanding of what the problem is asking students to do

2. To brainstorm how to go about solving the problem

3. To use a KWL chart to organize information

	Materials & Resources

	· Handout 1, Letter from Moberly Public School District (stating the problem)

Note: This letter should be revised for the local school district.
· Handout 2, KWL Chart (to be used to organize information)



	Agenda

	Step
	Minutes
	Activity

	1
	20
	· Distribute Handout 1, Letter from Moberly Public School District (Or local school district).

· Introduce the problem.  Allow for clarifying questions only.

· Discuss the four-step method for problem solving:

1. Read and understand the problem.

2. Make a plan.

3. Solve the problem.  Return to step #2, if necessary.

4. Look back to make sure your answer is reasonable.

	2
	10
	· Distribute Handout 2, KWL Chart.

· Ask students to fill out as much as they are able for the first two columns.

	3
	15
	· Place students in groups of two to three to begin discussions of what they need to know, how they are going to solve the problem, and how to divide the work within the group.


[image: image2.jpg]
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[Date]

Open bid for the Middle School Parking Lot

To Whom It May Concern:

The parking lot in front of Moberly Middle School needs to be completely redone.  We would like to contract with your engineering firm to determine whether it would be cheaper to use asphalt or concrete for the parking lot.  Your firm will need to make a presentation to the Board of Education in three weeks.

Your firm’s presentation needs to include a scale drawing of the parking lot, the amount of materials needed for either project, a graphical representation showing a comparison of the cost of materials for the project, and which type of surface you feel would best suit our needs.

The contact person for this project is Mrs. Craft.  If you have questions, you may contact her at Moberly Middle School by phone (660-269-2680) or by email:  ecraft@moberly.k12.mo.us.  We look forward to hearing from you in three weeks.

Sincerely,

Mrs. Kelly Briscoe, Principal

Moberly Middle School


	Name: __________________________

	Subject: ______


	

	Teacher Name: ___________
Date: __________________
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	Lesson 2
	Finding Volume of Rectangular Prisms

	Time Estimate:  45-50 minutes

	Objectives

	1.  To calculate the volume of a rectangular prism



	Materials & Resources

	· Any rectangular prism (ex. Kleenex box, rectangular speaker, etc.)

· Handout 3, Volume Worksheet



	Agenda

	Step
	Minutes
	Activity

	1
	15
	· Show students the rectangular prism.

· Ask students to describe all the measurements needed to find the volume of the figure.

· As a class, measure and figure the volume of the rectangular prism.

	2
	20
	· Give students Handout 3, Volume Worksheet.

· Ask students to complete the worksheet individually.

	3
	10
	· Students need to work in their groups to look at how the lesson today will apply to their problem.



Volume Worksheet

Find the volume of the figure below.  Justify your answer by showing all work.

 SHAPE  \* MERGEFORMAT 



A box is 25.5 cm. by 17 cm. by 5 cm.  How much dry dishwashing detergent can it hold (in cubic cm)?  Make sure you prove your answer by showing all your work.

	Lesson 3
	Slump or Dump

	Time Estimate:  45-50 minutes

	Objectives

	1. To perform a slump test of concrete using sand and to determine what affects the mixture of the ingredients in concrete

2. To document the conclusions based on the slump test 

	Materials & Resources

	· One bag of sand 

· Water

· Semi-transparent cups

· Measuring spoons and cups

· Handout 4,  Slump or Dump Experiment



	Agenda

	Step
	Minutes
	Activity

	1
	15
	· Discuss with students about building sand castles at the beach.

· Give students Handout 4, Slump or Dump Experiment

· Explain the experiment to the students.

· Have students write a hypothesis.

	2
	25
	· Perform the experiment.

	3
	5
	· Write a conclusion based on the experiment.



Slump or Dump Experiment

You will be given the materials to simulate a slump test on concrete.  In the slump test, you want your material to stick together in a firm surface.  You will be using the same amount of sand for each trial, but a different amount of water.  Below, write your hypothesis about what you think will happen as you add more water.

Hypothesis:

Materials:


Sand


Water



Measuring cup


Measuring spoons


Clock


4 cups

Experiment:



Pour ½ cup of sand into each cup.  Measure and add different amounts of water to each cup.  Allow the cups to stand for about five minutes.  After five minutes, turn your cup upside down to see what happens.  Does your cup of sand hold up, or does it “splat”?  As you are performing this experiment, make sure you record in a table the amount of sand, the amount of water, and the results of each trial.  When you are finished with your testing, write a conclusion below.

Conclusion:

	Lesson 4
	Asphalt Cookies - Mmmm

	Time Estimate:  90-100 minutes

	Objectives

	1. To explore the properties of asphalt

2. To introduce students to civil engineering

	Materials & Resources

	· Computers – one per pair of students

· Asphalt cookie recipe (http://www.swe.org/iac/LP/asphalt_02.html)

· Materials to make cookies (see recipe).

· Handout 5: Asphalt Vocabulary

· 3x5 index cards cut in half.  Place one of the vocabulary words from Handout #5 on each ½ card.  Place each definition on ½ a card.

	Agenda

	Step
	Minutes
	Activity

	1
	15
	· Give each student one of the ½ cards you have prepared with either a definition or a vocabulary word.  Ask students to try to find their match (a vocabulary word with a definition).  After students have all found their matches, ask each pair of students to read their vocabulary word and definition.  See if students agree with the match.  If there are questions, write the word on the board and move on to another pair.  If students find a better definition for the questioned word, begin working on getting the correct pairs together.  When all students are finished, show students the correct matches.

	2
	25
	· Ask students to go the SWE (Society of Women Engineers) Web site shown above.  Have students read through the recipe and background information and look at the pictures. 

	3
	5
	· Check to see if students are clear on all the definitions from earlier, and answer any clarifying questions students may have.

	4
	30
	· Have students make the asphalt cookies.

	5
	10
	· After students have finished making the cookies, discuss what the materials represent in the cookies and what happened as the cookies cooled.

	6
	5
	· Clean up from making the cookies.



Asphalt Vocabulary

	Aggregate
	Textured rocks and sand-like materials

	Asphalt
	Composition used for pavements

	Binder
	The material that holds the mixture together

	Civil Engineering
	The design and construction especially of public works (e.g., roads, bridges, sewers, etc.)

	Conveyor
	A moving belt for transporting bulk materials from one location to another

	Drum Mixer
	A machine used to mix materials.

	Liquidity
	When a material is turned into a liquid

	Manufacturer
	A person/company that makes a product from raw material by hand or by machinery

	Pavement
	A hard, smooth surface, especially of a public area or thoroughfare, that will bear traffic

	Plant
	A place where products are manufactured

	Porous
	Can be penetrated by air and water (full of holes)

	Stockpile
	A storage pile

	Transport
	To convey from one place to another


	Lesson 5
	Surveying

	Time Estimate:  45-50 minutes

	Objectives

	1. To learn about land surveying careers

2. To correctly use measurements to accurately measure

	Materials & Resources

	· Computer, Internet access, and projector

· Video from http://www.lsrp.com/videopres.html
· Measuring tapes

· Paper (you may want graph paper)

· Pencils

· Clip boards or hard surface for each pair of students



	Agenda

	Step
	Minutes
	Activity

	1
	10
	· Watch the video clip from the above Web site about professional land surveyors.

	2
	10
	· Tell students we will be going outside to the parking lot today.  Ask students to brainstorm about what information they need from the parking lot to complete their projects. 

· Have students share what they came up with.   You may need to ask leading questions to make sure students have covered all the information they need and what measurements they need to take.

	3
	25
	· Break students into groups of two. 

· Take students to the parking lot to measure.


	Lesson 6
	Scale Drawings

	Time Estimate:  90 minutes

	Objectives

	1. To explore scale drawings



	Materials & Resources

	· Rulers
· Meter/yard sticks
· Graph paper
· Parking lot measurements from the last lesson

	Agenda

	Step
	Minutes
	Activity

	1
	10
	· Ask students to measure their desktop.  Allow students to choose standard or metric measures.  

· Have students draw a scale drawing on their graph paper (You may need to remind them to place a scale on their paper). 

· Have students look at one another’s drawings.  Ask if they look the same or different and why this might be.  Ask students how much bigger the original is than the scale drawing.  

	2
	30
	· Give students another sheet of graph paper.  Now, ask students to measure and produce a scale drawing of the classroom.  Remind students to make their drawings as though they are looking at the classroom from the ceiling.

	3
	10
	· Discuss with students what scale they might choose to use for the parking lot.  Ask what measurements they will need to make their scale drawings.

	4
	40
	· Give students time to make their scale drawings of the parking lot.  

· Have students ask other “surveyors” to check their work.  Remind students that this is a part of their portfolio for the project so it needs to look professional.


	Lesson 7
	Which Graph?

	Time Estimate:  45-50 minutes

	Objectives

	1. To transfer from graphs to stories and stories to graphs
2. To know how to distinguish different types of data
3. To choose the most appropriate graph

	Materials & Resources

	· NCTM Navigations series – “Data Analysis and Probability”

· Copies of black line masters from “Data Analysis and Probability” or copies of Handout 6A with graphs, data, and stories cut out and placed in sets

· Various graphs from magazines, newspapers, ads, etc.  (Note recommend including include bar graphs, circle graphs, line graphs, and scatter plots)
· Handout 6, Worksheet — Which Graph?
· Handout 6A  (attached excel file)
· 

	Agenda

	Step
	Minutes
	Activity

	1
	10
	· Give pairs of students one set of the information prepared earlier.  Ask students to match the three pieces that fit together.  Ask different groups to share one of the sets.  Make sure everyone agrees, and find out why anyone disagrees.

	2
	20
	· Put students in groups of four.  Give each group a set of graphs – all the same type of graph.  

· Have groups look at the graphs and determine what types of data were used in the graphs.  Ask groups to see if there are any similarities or differences in the graphs.  

· Also ask whether all data could be used with this graph.  If not, what types of data wouldn’t work in their particular type of graph?  Could their data have been displayed in a different type of graph?  Would it be better in that type of graph?  Have groups report their findings.

	3
	15
	· Give students Handout 6.  Have students determine what type of graph would be the most appropriate for each data set and why.



Worksheet — Which Graph???

For each data set below, determine which type of graph would best represent the data: a bar graph, circle graph, line graph, or scatter plot.

1. Favorite colors




______________________

2. Number of boys and girls in 8th grade
_______________________

3. The growth of a plant over 6 months

_______________________

4. Height and weight of students in class
_______________________

5. Cost of a certain stock over 6 months
_______________________

6. Types of video games played


_______________________

7. Number of free throws compared to

_______________________


points  scored off free throws

8. Activities during 24 hours


_______________________

9. Population versus land mass of continents
_______________________

10. Test results with different amounts of
_______________________


study time

	Lesson 8
	Research

	Time Estimate:  135 minutes

	Objectives

	1. To use search engines to find accurate information
2. To narrow research
3. To cite an Internet resource

	Materials & Resources

	· Computers with Internet access

· Handout 7,  Internet Scavenger Hunt
· Handout 8,  Helpful Internet Sites
Note: Both Handouts 7 & 8 will need to be modified for local city and state.  Use the given handout content as an idea of what to include.

	Agenda

	Step
	Minutes
	Activity

	1
	45
	· Give students Handout 7.  Have students find the items in the scavenger hunt and list the Web sites.

	2
	10
	· Give students Handout 8 with Internet sites that might help with their research for the project.  

· Discuss what types of information might be found in those Web sites.  You may want to make this page available electronically so students can just click on the addresses.  Also look at the bottom of Handout 8 and model for students how to cite their sources.

	3
	80
	· Allow students to do the research necessary to finish the project.



Internet Scavenger Hunt

Today, we are going on a scavenger hunt on the Internet.  Here is a list of 10 items you are to find on the Internet.  You need to list the Web sites where this information can be found.  

1.  A city map for Moberly

2.  A state map for Missouri

3. Directions from Moberly, MO to Springfield, IL

4. The names of all Moberly city council members

5. Job opportunities with MoDOT

6. The price of asphalt

7. City bus routes for Columbia, MO

8. Ingredients used to make concrete

9. A list of asphalt companies close to Moberly

10. The names of all the Moberly School Board members

Helpful Internet Sites

www.modot.mo.gov
Missouri Department of Transportation

www.moasphalt.org
Missouri Asphalt Pavement Association

www.yellowpages.com
Yellow Pages

www.ncma.org
National Concrete Masonry Association

www.pavements4life.com
American Concrete Pavement Association

www.asphaltinstitute.org
Asphalt Institute

www.hotmix.org
National Asphalt Pavement Association

www.concretenetwork.com
Concrete Network

www.nrmca.org
National Ready Mix Concrete Association

www.apwa.net
American Public Works Association

Citing Web Resources

Author’s name (Last, First).  “Title of page.”  Title of Web site.  Date of publication.  Date Web site visited.  URL.

EXAMPLE:

Brendel, Bob.  “Connections.”  Missouri Department of Transportation.  June 2009.  July 13, 2009.  www.modot.mo.gov/newsandinfo/connections/documents/June09.pdf
	Lesson 9
	Excel Worksheets

	Time Estimate:  45-50 minutes

	Objectives

	1. To explore making graphs in an Excel spreadsheet

2. To apply formulas to an Excel spreadsheet

	Materials & Resources

	· Computers that have access to Microsoft® Excel software

· Handout 9,  Using Excel to Enter Formulas and Make Graphs

	Agenda

	Step
	Minutes
	Activity

	1
	5
	Give students Handout 9.  Go over the directions together.

	2
	35
	Students should follow the directions on the handout to put in a formula and make a graph.

	3
	5
	Wrap up the lesson.  Make sure students have printed their graphs.


Using Excel to Enter Formulas

and Make Graphs

1.  Open an Excel spreadsheet.

2. Put the following data (with labels) into the spreadsheet.

	Length
	Height
	Width

	4
	3
	1

	5
	9
	2

	6
	8
	3

	7
	7
	4

	8
	6
	5

	9
	5
	6

	3
	4
	7


3. Label a fourth column “Volume”.

4. Make a formula for volume by using the following steps:

a. Go to the first blank row under the Volume heading.

b. Type an equal sign (=).

c. Click in the 4-inch length cell.

d. Type an asterisk (*) for multiplication.

e. Click in the 3-inch height cell.

f. Type an asterisk.

g. Click in the 1-inch width cell.

h. Hit Enter.

i. Right-click in the cell where you just entered the formula and select “Copy”.

j. The cell will now be flashing.  Start in the cell below the flashing cell under the volume heading and highlight the other cells below that have data in the length, height, and width cells.

k. Right-click again and select “Paste”.  This should copy the formula to the other volume cells.

l. Double-click in a blank cell to stop the flashing of the copied cell.

5. Highlight everything you have put in your spreadsheet as of this time.

6. Go to the “Insert” tab at the top of the spreadsheet page.  Choose an appropriate type of graph.  Once you have the graph, experiment with the different types of graphs and how to add titles and labels to your graphs along with changing colors.  

7. Print the graph you think is most appropriate.

	Lesson 10
	Planning PowerPoint Presentations

	Time Estimate:  90 minutes

	Objectives

	1. To review how to create a PowerPoint presentation. 

	Materials & Resources

	· Sample PowerPoint presentation (See Appendix for information for creating sample.)

· Computer with Smart board or projector. You could also have students open a shared file with the sample PowerPoint presentation.


	Agenda

	Step
	Minutes
	Activity

	1
	5
	Ask students to line up at the front of the room with one side starting with students who are comfortable with PowerPoint to the other side where students will be that have no clue how to even begin a PowerPoint show.  Fold the line in half where the most-comfortable students are with the least-comfortable students.

	2
	10
	Have student pairs open the sample PowerPoint presentation.  Show students the basics of PowerPoint.  Make sure they know how to start a new slide, animate, and change font size and color.  Also show students how to start a slide show and then present the show.

	3
	30
	Give students time to play with the sample PowerPoint presentation and to ask questions.  Make sure the more comfortable students are helping their partners learn all they need to know.

	4
	45
	Allow groups time to prepare their presentations.


	Lesson 11
	Delivering PowerPoint Presentations

	Time Estimate:  45 - 90 minutes

	Objectives

	1.  To deliver a completed PowerPoint presentation

	Materials & Resources

	· Computer

· Projector

· Smart board if available 

· Audience (e.g., central office staff, school board members, principals, parents, etc.) who would be available to listen to the presentations.

	Agenda

	Step
	Minutes
	Activity

	1
	45
	Students will make their presentations.

	2
	45
	Finish the presentations.


	Lesson 12
	Application

	Time Estimate:  30 minutes

	Objectives

	1. To apply prior knowledge to a different situation.

	Materials & Resources

	· Handout 2, KWL Chart (from Lesson 1)

· Handout 10, Earthquake Worksheet

Note: Content of Handout 10 will need to be modified for the city and state of the class to give the lesson more connection. 

	Agenda

	Step
	Minutes
	Activity

	1
	10
	Ask students to fill in the third column on their KWL Chart that tells what they learned during this project.

	2
	20
	Give students Handout 10.  Read through the problem together.  Answer any clarifying questions.





Problem:

There has been an earthquake that has destroyed the road between Moberly and Columbia.  The road needs to be replaced so people can get to necessary medical care in Columbia.  People are looking to your firm for guidance.  What information from the parking lot problem would help you to be able to build a road?  

Teacher                    

   Assessment Material
Final Evaluation

Problem Statement to be Solved

The Moberly Public Schools wants to redo the parking lot in front of the Middle School.  Your engineering firm has been contracted to determine whether it would be cheaper to use asphalt or concrete.  You will need to make a presentation to the Board of Education after three weeks of preparation.  The presentation needs to include a scale drawing of the parking lot, the amount of materials needed for both projects, and a graphical representation showing a comparison of the cost of materials for the project.  

Final Evaluation Criteria

1.  Measurements of parking lot are accurate.

2.  Both types of parking lot were researched.

3.  Amount of materials needed for both surfaces shown.

4.  Graphic representation included that show cost comparisons

5.  Scale drawings use an appropriate scale and are accurate.

6.  Surface recommendation is given with data to support position.

7.  Presentation is given with a PowerPoint (see rubric).

8.  Portfolio that includes:


a. KWL Chart


b. Volume Worksheet


c. Slum or Dump Experiment Worksheet


d. Parking Lot Scale Drawing


e. Worksheet — Which Graph?


f. Internet Scavenger Hunt 


g. Printed graph from Excel activity


h. Earthquake Worksheet

 Suggested Scoring Guide

1.  Solving the Problem—65 points (See Scoring Sheet below)

	Grading Score Sheet for Project

	Student or Student Group Name: 

	Criteria
	Scoring

	
	No. of Pts. Possible
	No. of Pts. Received 

	1. Parking lot measurements are accurate.  
	5
	

	2. Both types of parking lot were researched (Concrete and Asphalt) and amount of materials needed are detailed.  
	15
	

	3. Graphic representation showing cost comparisons.  
	10
	

	4. Scale drawings use an appropriate scale and are accurate.
	15
	

	5. Surface type recommendation supported with details.
	20
	

	Total
	65
	


2. Portfolio—40 points  (See Scoring Sheet below) 

	Grading Score Sheet for Portfolio for To Pave or to Pour, That is The Question!

	Student or Student Group Name: 

	Criteria
	Scoring

	
	1
	2
	3
	4
	5

	1.  KWL Chart 
	
	
	
	
	

	2. “Volume” Worksheet
	
	
	
	
	

	3. “Slump or Dump Experiment” Worksheet
	
	
	
	
	

	4. Parking lot scale drawing
	
	
	
	
	

	5. “Which Graph?” Worksheet
	
	
	
	
	

	6. “Internet Scavenger Hunt” Worksheet
	
	
	
	
	

	7. Printed graph from Excel activity
	
	
	
	
	

	8. “Earthquake” Worksheet
	
	
	
	
	

	Total Score ____  


Scoring Legend:

0 – No assignment turned in.

1 – Assignment is barely even started.

2 – Most of the assignment is completed, but very little effort is shown.

3 – Most of the assignment is completed and what is completed is done well.

4 – Assignment completed, but not your best work.

5 – Assignment completed well and to the best of your ability.

3. Presentation –24 points*  (See Rubric)

Multimedia Project: To Pave or to Pour, That is the Question!
Teacher Name: ______________________

Student Name:     ________________________________________

	Category
	4
	3
	2
	1

	Workload 
	The workload is divided and shared equally by all team members. 
	The workload is divided and shared fairly by all team members, though workloads may vary from person to person. 
	The workload was divided, but one person in the group is viewed as not doing his/her fair share of the work. 
	The workload was not divided OR several people in the group are viewed as not doing their fair share of the work. 

	Presentation 
	Well-rehearsed with smooth delivery that holds audience attention. 
	Rehearsed with fairly smooth delivery that holds audience attention most of the time. 
	Delivery not smooth, but able to maintain interest of the audience most of the time. 
	Delivery not smooth and audience attention often lost. 

	Mechanics 
	No misspellings or grammatical errors. 
	Three or fewer misspellings and/or mechanical errors. 
	Four misspellings and/or grammatical errors. 
	More than 4 errors in spelling or grammar. 

	Content 
	Covers topic in-depth with details and examples. Subject knowledge is excellent. 
	Includes essential knowledge about the topic. Subject knowledge appears to be good. 
	Includes essential information about the topic but there are 1-2 factual errors. 
	Content is minimal OR there are several factual errors. 

	Organization 
	Content is well organized using headings or bulleted lists to group related material. 
	Uses headings or bulleted lists to organize, but the overall organization of topics appears flawed. 
	Content is logically organized for the most part. 
	There was no clear or logical organizational structure, just lots of facts. 

	Requirements 
	All requirements are met and exceeded. 
	All requirements are met. 
	One requirement was not completely met. 
	More than one requirement was not completely met. 


	Rubric Made Using: 

RubiStar ( http://rubistar.4teachers.org )

Date Created: Jul 14, 2009 01:59 pm (CDT) 

Copyright © 2000-2007 Advanced Learning Technologies in Education Consortia ALTEC
To view information about the Privacy Policies and the Terms of Use, please go to the following web address: 
http://rubistar.4teachers.org/index.php?screen=TermsOfUse 


A P P E N D I X
Glossary of Terms

	Aggregate
	Textured rocks and sand-like materials

	Asphalt
	Composition used for pavements

	Binder
	The material that holds the mixture together

	Civil Engineering
	An engineer whose training or occupation is in the design and construction especially of public works (roads or harbors)

	Conveyor
	A moving belt for moving bulk materials from one location to another

	Drum Mixer
	A machine used to mix materials

	Formulas
	A mathematical sentence containing numbers, symbols, and operations

	Liquidify
	When a material is turned into a liquid

	Manufacturer
	A person/company that makes a product from raw material by hand or by machinery

	Pavement
	A hard, smooth surface, especially of a public area or thoroughfare, that will bear traffic

	Plant
	A place where products are manufactured.

	Porous
	Can be penetrated by air and water (full of holes)

	Rectangular Prism
	A solid three-dimensional figure that has congruent, rectangular, and parallel bases and four rectangular sides

	Scale Drawings
	A ratio of the measurements of the drawing compared to the measurements of the original object

	Stockpile
	A storage pile

	Transport
	To convey from one place to another

	Volume
	How many cubes a container will hold


Other Items:

Use the following information to create a seven-slide sample PowerPoint presentation for use with Lesson 10.

Note:  Similar facts for other states should be easily found from your own state’s DOT. 
Fast Facts

State Facts

· Missouri population – 5,754,618 (2004 Census estimate) – 17th in the nation

· Licensed drivers – 4 million – 17th in the nation

· Miles of state highway – 32,448 – 75th in the nation

MoDOT

· Governed by the MO Highways and Transportation Commission

· Six commissioners, appointed by the governor and confirmed by the Senate

· 10 regional offices and a central office

· 6,362 salaried employees

· Cost to build one mile of a four-lane highway – from $4 million to $10 million

· Average cost per bridge (excluding major river bridges) - $650,000

· Tons of asphalt used in FY 2004 – 3 million

· Tons of asphalt used in FY 2005 – 7.25 million

· Tons of salt used per winter – 246,534

· Annual cost of MoDOT litter pick-up - $5.5 million

Missouri by the Mile

· Interstates 
1,1818 miles

· U.S. Routes

3,617 miles

· State Routes

8,226 miles

· Lettered Routes

19,065 miles

· Other

359 miles

Bridges

· Number of MoDOT bridges – 10,190

· Number of major river bridges – 55 – 1st in the U.S., more river bridges than 25 states combined

· Cost to build a square foot of major river bridges - $200

· Cost to build a square foot of other bridges - $85

Safety Belt

· Overall use rate – 97.4%

· Pick-ups – 66%

· Commercial Motor Vehicles – 58.8%

· Teens – 56.4%

· Cost of crashes in 2004 - $3.7 billion economic loss

Fatal Crashes in 2004

· 1,130 people died in crashes

· 21.9% of crashes were alcohol-related

· 66% of those killed in crashes did not use a safety belt

Statistics taken from the Missouri Department of Transportation’s flyer “MoDOT’s Fast Facts.”  More information can be obtained at www.modot.org or by calling 1-888-ASK-MODOT.
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