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Module Summary

Overview of Module

The three lessons within this module explore the use of geospatial technologies and transportation and construction. The first lesson uses geospatial software to identify differences in the weather conditions for different areas and their associated construction practices. The second lesson identifies Virginia natural resources used for transportation construction. And the third lesson allows students to design a school and campus area with the focus on the role of land surveying and civic engineering.

Primary Career Cluster:  Transportation, Distribution, and Logistics
Primary Career-Cluster Pathways:  Facility and Mobile Equipment Maintenance, Transportation Operations, and Logistics Planning and Management Services

Related Occupations:  Civil Engineer, Land Surveyor, and Mobil Equipment Maintenance Manager

Recommended Grade Level: High School


Recommended Subject Areas:  Geospatial Technology, Construction Technologies, Green Technologies, and Power and Transportation
TDL Cluster Knowledge and Skills and Performance Elements Addressed

· TRC03.01  Formulate ideas, proposals and solution to transportation-, distribution-, and/or logistics-related problems in order to ensure effective and efficient delivery of products or services to targeted consumers.

· TRC04.02.01  Execute procedures involved in using Geographic Information System / Global Positions System (GIS/GPS) applications to perform various work functions.
National Learning Standards

International Technology Education Association (ITEA), Standards for Technological Literacy (STL)

· Standard 2--Students will develop an understanding of the core concepts of technology.

· Standard 3--Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study.

· Standard 6--Students will develop an understanding of the role of society in the development and use of technology.

· Standard 9--Students will develop an understanding of engineering design.

· Standard 11--Students will develop abilities to apply the design process.

· Standard 17--Students will develop an understanding of and be able to select and use information and communication technologies.

· Standard 18--Students will develop an understanding of and be able to select and use transportation technologies.

National Geography Standards: The World in Spatial Terms

· Standard 1  Understand how to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.

· Standard 2  Understand how to use mental maps to organize information about people, places, and environments in a spatial context.

· Standard 3  Understand how to analyze the spatial organization of people, places, and environments on Earth's surface.

Common Core Standards

Language Arts

· RST.11-12.1. Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
· RST.11-12.2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.

· WHST.11-12.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
· WHST.11-12.7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.
Mathematics

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

· 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 typographic grid systems based on ratios).

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

	· Understand how to examine local commercial and residential construction and maintenance practices.

· Understand possible ways that natural resources found in local area could be used to conserve fuel in various vehicles.

· Explore technologies available to support the use of natural resources found in local area.

· Explore the field of civil engineering to determine its role in the design of a transportation infrastructure.


	· Document the local weather during various seasons of the year, using geospatial software.

· List changes in construction practices due to variations in weather conditions.

· Design a chart that highlights ways in which the weather in each season can affect construction and maintenance practices.

· Identify the relationships that land surveying and civil engineering have with the local community and the construction of buildings.

· Determine what preparatory steps need to be made to plan a new school and its campus.

· Identify natural resources found in local area that could be used to facilitate transportation.




Measurement Criteria

· Demonstrated knowledge of the job roles of land surveyors and civil engineers 

· Charted meteorological information and how it affects the construction industry

· Documented best practices in the construction industry

· Predicted seasonal changes and how they impact a construction project

· Demonstrated knowledge of natural resources in Virginia

· Demonstrated knowledge of how raw natural resources are extracted and converted to usable energy

· Determined various modes of transportation

· Created plans that land surveyors and civil engineers would find useful

· Developed a multi-structure model

Time Required to Complete Module (Estimated):  17   50-minute class periods to complete the 3 lessons; however,  you may elect to use only one of the lessons and the time estimated for that lesson is on the plan.

Materials Needed

· Computers with Internet access, word-processing software, geospatial and mapping software, and design or drawing software such as CADD

· Poster board, rulers, various other drawing materials
· Cardboard, balsa wood, glue, hobby knife, various other construction materials
Websites

About the Water and Power Subcommittee. www.resourcescommittee.house.gov/index.php?option=com_frontpage&Itemid=62.

Best Practices for Residential Construction. www.swinter.com/services/design-bestpractices.php.

Best Practices Guide to Residential Building Construction. www.inspect-ny.com/structure/bestconstruction.htm.

Buildings for a Better Future. http://esa.un.org/marrakechprocess/pdf/Buildings_for_a_Better_Future_SBC_MTF_Finland.pdf. 

Civil Engineer. www.bls.gov/k12/build05.htm.

Civil Engineering: Technical Specialties. www.asce.org/kids/tech.cfm.

Construction Best Management Practices. www.nwlahba.org/pdf/BMPs.pdf.

O*Net Online, Surveyor. http://online.onetcenter.org/link/summary/17-1022.00. 

O*Net Online, Transportation Engineer. http://online.onetcenter.org/link/summary/17-2051.01. 

Renewable Resources We Should All Be Using. www.alternative-energy-resources.net/.

Should We Harvest a Natural Resource—Wind Power? www.ebioant.com/archives/4594.

What Do Engineers Do? www.jets.org/explore/what/civil.cfm.

Your Career as a Land Surveyor. www.surveypath.org/files/students.html.

	Lesson 1
	Weather Impacts on Construction and Maintenance Practices

	Time Estimate:  Five to Six  50 minute periods

	Objectives

	1. Document the local weather at various times of the year by using geospatial software.

2. Examine local commercial and residential construction and maintenance practices.

3. List ways in which the weather in each season can affect construction and maintenance practices.
4. Design a chart that highlights the ways in which variations in weather can affect construction and maintenance practices.  

	Materials & Resources

	· Computers with Internet access and geospatial and mapping software

· Poster board, rulers, various other drawing materials

· Websites: 

· Best Practices for Residential Construction. www.swinter.com/services/design-bestpractices.php.

· Best Practices Guide to Residential Building Construction. www.inspect-ny.com/structure/bestconstruction.htm.

· Buildings for a Better Future. http://esa.un.org/marrakechprocess/pdf/Buildings_for_a_Better_Future_SBC_MTF_Finland.pdf. 

· Construction Best Management Practices. www.nwlahba.org/pdf/BMPs.pdf.



	Agenda

	Step
	Minutes
	Activity

	1
	60-90
	Have students investigate the various commercial and residential construction and maintenance practices that are unique to their local area.

	2
	75-90
	Direct students to document ways in which the weather in each season can affect construction and maintenance practices.

	-
	-
	Optional Activity: Obtain a guest speaker from industry to discuss with the class the effects of the weather on their industry.

	3
	3 hours
	Instruct students to construct a chart that highlights the ways in which seasonal variations in weather affect construction and maintenance practices.


	Lesson 2
	Maximizing Natural Resources

	Time Estimate:  Five to Six  50 minute periods

	Objectives

	1. Identify the natural resources in your local area that could be used to facilitate transportation.

2. Examine the possible ways that the natural resources in your local area could be used to conserve fuel and energy use in various vehicles.

3. Explore the technology that is available to support the use of the natural resources that are available in your local area.  

	Materials & Resources

	· Computers with Internet access and geospatial and mapping software.
· Poster board, rulers, various other drawing materials

· Websites: 

About the Water and Power Subcommittee. www.resourcescommittee.house.gov/index.php?option=com_frontpage&Itemid=62.

Renewable Resources We Should All Be Using. www.alternative-energy-resources.net/.

Should We Harvest a Natural Resource—Wind Power? www.ebioant.com/archives/4594.

National Resources Defense Council (Has State Profiles for Renewable Energy and Renewable Energy Technology Breakdown) http://www.nrdc.org/energy/renewables/
.   

	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Have students investigate the various parts of local state where useable natural resources are found.

	2
	75-90
	Direct students to document the various ways that your state’s natural resources could be used to provide alternative means of power to some of the modes of transportation in your state.

	3
	3 hours
	Direct students to write a report that highlights all of the available natural resources in your state, the technology that has been developed to make use of natural resources, and strategies to extract and process these raw materials to fuel the modes of transportation.


	Lesson 3
	Land Surveying and Civil Engineering

	Time Estimate:  Six  50 minute periods

	Objectives

	1. Identify the relationships that land surveying and civil engineers, including transportation engineers, have with the local community and the construction of structures and roadways.

2. Explore the field of civil engineering to distinguish its role in the design of a transportation infrastructure.

3. Determine what preparatory steps need to be made to plan a new school and its campus.

	Materials & Resources

	· Computers with Internet access, and geospatial and mapping software 

· Poster board, rulers, various other drawing materials

· Cardboard, balsa wood, glue, hobby knife, various other construction materials

· Websites: 

· Civil Engineer. www.bls.gov/k12/build05.htm.

· Civil Engineering: Technical Specialties. www.asce.org/kids/tech.cfm.

· O*Net Online, Surveyor. http://online.onetcenter.org/link/summary/17-1022.00. 

· O*Net Online, Transportation Engineer. http://online.onetcenter.org/link/summary/17-2051.01. 

· What Do Engineers Do? www.jets.org/explore/what/civil.cfm.

· Your Career as a Land Surveyor. www.surveypath.org/files/students.html.

.

	Agenda

	Step
	Minutes
	Activity

	1
	110-120
	Have students work in pairs to design a plan for a high school. Direct one student in each pair to assume the role of a land surveyor, and direct the second student to assume the role of a civil engineer and transportation engineer. Have them document how they would contribute to the overall construction of a new school, its structures, parking lots, and roadway access (or interference with existing, depending on the location).

	2
	4 hours
	Instruct students to design and create a model (or blueprint) of the school, including areas where they would place structures, such as the football field, bus ramps, and parking lots.


Teacher                    

   Assessment Material
Final Evaluation Criteria
· Demonstrated knowledge of the job roles of land surveyors and civil engineers 

· Charted meteorological information and how it affects the construction industry

· Documented best practices in the construction industry

· Predicted seasonal changes and how they impact a construction project

· Demonstrated knowledge of natural resources in Virginia

· Demonstrated knowledge of how raw natural resources are extracted and converted to usable energy

· Determined various modes of transportation

· Created plans that land surveyors and civil engineers would find useful

· Developed a multi-structure model

Score Sheet for Assessment on each Lesson’s Activities is on the next page.

Grading Score Sheet for Lesson Activities
	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Activity 3

Chart and summary highlight how seasonal variations in weather affect construction and maintenance practices.
	
	
	
	

	Lesson 2, Activity 3

Report highlights all available natural resources in Virginia and alternative means and technologies to power to some of the modes of transportation in Virginia. 
	
	
	
	

	Lesson 3, Activity 1

Plan details a school with multiple structures for a land surveyor and civil engineer and describes each of their roles.
	
	
	
	

	Lesson 3, Activity 2

Model of school shows where structures, such as the football field, bus ramps, and parking lots, would be placed.
	
	
	
	

	Total points
	/16

	Scoring Legend:
	1 – Poor
	2 – Average 

	3 – Above Average
	4 – Excellent
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