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Module Summary

Overview of Module

This career-development module is designed to provide middle school students with a basic understanding of the relationship between technology, particularly geospatial technologies, and emergency preparedness. Principally, the module will help students develop an understanding of the application of GPS and mapping technologies to emergency response. Students will be taught basic concepts of GPS, including how GPS allows emergency responders to locate an incident. Students will design improvements to emergency response routes as well as to evacuation routes for natural disasters. Students will also explore careers in fields related to disaster planning and in transportation as it relates to emergency preparedness. 
Primary Career Cluster:  Transportation, Distribution, and Logistics
Primary Career-Cluster Pathways:  Health, Safety, and Environmental Management, Transportation Operations, and Transportation Systems / Infrastructure Planning, Management
Related Occupations:  Dispatcher, Environmental Manager or Engineer, Health or Safety Manager, Traffic Manager, Urban or Regional Planner
Recommended Grade Level: Middle School


Recommended Subject Areas:  Introduction to Technology and Inventions and Innovations
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.
· TRC06.09.02  Identify opportunities for improvement of performance related to the problems found in assessment of health, safety, and environmental issues.

· TRC09.02.01:  Research and match career opportunities based upon their fit with personal career goals.

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 12--Students will develop abilities to use and maintain technological products and systems.

· 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

· 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.
· WHST.6-8.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
   Mathematics
· 7.SP1. Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce representative samples and support valid inferences. 
Objectives
	What I Want Students to Know
	What I Want Students to be Able to Do

	· Gain basic understanding of the development of GPS/GIS technologies.

· Develop an understanding of the different roles of emergency response vehicles and the roles of emergency response systems and workers.

· Develop an understanding of the various careers in transportation related to emergency preparedness.


	· Develop basic map-reading skills.

· Identify the technical and scientific means that allow GPS devices to function properly.

· Explain how GPS devices are used to locate a person or place.

· Write a report profiling a job associated with emergency response vehicles.

· Develop a plan, using GPS/GIS technologies, to improve emergency vehicle response time.

· Develop a plan, using GPS/GIS technologies, for community evacuation routes during an emergency.




Measurement Criteria

· Use maps and GPS/GIS technologies to plan routes

· Identify the scientific and technological properties of GPS/GIS technologies

· Use Internet and other materials to conduct research and write reports

· Knowledge of at least one career in transportation that is related to emergency preparedness

Teacher Notes
There are many websites that are given based on Virginia.  If these websites are not applicable similar websites could be found for each state relatively easily.  Also, specific notes for the teacher are included at the end of each lesson.  
Time Required to Complete Module  (Estimated): Eighteen  50-minute class periods to complete all 4 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, presentation software such as PowerPoint, geospatial and mapping software such as ArcGIS, and design or drawing software such as CADD (optional)

· Handheld GPS devices

· Poster board, rulers, scissors, glue, various other drawing materials

Websites

· A Report on the Dispatching of Emergency Service Providers: An Examination of the Depth of the Problem. http://www.dps.state.vt.us/dispatching_2004.pdf.

· Creating Evacuation Routes. http://www.redcross.org.uk/standard.asp?id=85098.

· Dispatch Disasters. http://www.emergencydispatch.org/articles/dispatchdisasters1.htm.

· Emergency Supply Planning. http://create.usc.edu/research/58251.pdf.

· EMT and Paramedic Frequently Asked Questions. http://www.nyc.gov/html/fdny/html/community/emt_medic_faq.shtml.

· EMT Career—Interview with Paul Walsh. http://www.jobmonkey.com/firefighting/emt-careers.html.

· Evacuation Routes. http://www.jfsc.ndu.edu/current_students/local_resources/hurricane_guide/evacuation_routes.asp.

· Exit Routes, Emergency Action Plans, Fire Prevention Plans, and Fire Protection. http://www.cme.hsc.usf.edu/coph/oti/Powerpoints/10%20hour%20General%20Industry/Sample%20Lesson%20Plan%20Egress%20and%20Fire.pdf.

· GPS History, Chronology, and Budgets. http://www.rand.org/pubs/monograph_reports/MR614/MR614.appb.pdf.

· Health Care Facilities—Hospital. http://www.wbdg.org/design/hospital.php.

· History of the Global Positioning System—GPS. http://inventors.about.com/od/gstartinventions/a/gps.htm.

· Hospital Design Tips: Hospital Design, Construction, Maintenance, Operation and Smooth Running Guidelines and Tips for the Health Industry. http://www.hospitaldesigntips.com/.

· Hospital Implements High-Tech Emergency Response System. http://www.informationweek.com/news/personal_tech/gps/showArticle.jhtml?articleID=208800864.

· How Hospital Design Saves Lives. http://www.businessweek.com/innovate/content/aug2006/id20060815_289604.htm.

· How to Create Evacuation Plans This Hurricane Season. http://www.ehow.com/how_2310660_evacuation-plans-this-hurricane-season.html.

· Hurricane Evacuation Zones Tool Template. http://www.csc.noaa.gov/hez_tool/index.html.

· Neighborhood Traffic Operations: Arterial Traffic Calming Program. http://www.seattle.gov/transportation/ntcp_arterial.htm.

· PMC Emergency Workers Will Use TomTom GPS Devices. http://www.wickedlocal.com/concord/news/business/x1307071235/PMC-emergency-workers-will-use-TomTom-GPS-devices.
· PRTC’s Emergency Service Plan: Passenger Guide for Snow and Other Emergency Conditions. http://www.prtctransit.org/myprtc/esp.php.

· The Architecture of Safety: Hospital Design. http://www.healthdesign.org/resources/pubs/articles/documents/Joseph_2007_architectureofsafety.pdf.

· The Critical Role of District Hospitals: Providing Poor Communities with Timely, Cost-Effective Care. http://www.dcp2.org/file/78/DCPP-DistrictHospitals.pdf.

· VDOT Projects and Studies. http://www.virginiadot.org/projects/default.asp. 

· VDOT Hurricane Evacuation Guide. http://www.virginiadot.org/travel/hurricane_defauLT.asp.

· VDOT Hurricane Evacuation Route. http://www.virginiadot.org/travel/resources/hurricaneEvacuation1_routes.pdf.  

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 

· Virginia Department of Emergency Management. http://www.vaemergency.com/index.cfm. 

· Virtual Tour of Some [Hospital] Interior Designs. http://www.onedreamdesign.com/humanspace/vt.shtml.

· Wireless Carriers’ Secrecy Causes Static for Enhanced 911 Service. http://www.eweek.com/c/a/Mobile-and-Wireless/Wireless-Carriers-Secrecy-Causes-Static-for-Enhanced-911-Service/
	Lesson 1
	The Benefits of GPS When Local Emergencies Occur

	Time Estimate:  Five to Six  50 minute periods

	Objectives

	1. Explore the various capabilities of basic GPS devices.

2. Identify the scientific and technological properties of GPS devices.

3. Examine the various problems that emergency rescuers experience when trying to locate accident victims.  

	Materials & Resources

	· Computers with Internet access

· Handout 1, Benefits of GPS or Teacher-created worksheet for locating places of interest, using a GPS device 

· Handheld GPS devices

· Poster board, rulers, various other drawing materials

· Websites: 

· GPS History, Chronology, and Budgets. http://www.rand.org/pubs/monograph_reports/MR614/MR614.appb.pdf.

· History of the Global Positioning System—GPS. http://inventors.about.com/od/gstartinventions/a/gps.htm.

· Hospital Implements High-Tech Emergency Response System. http://www.informationweek.com/news/personal_tech/gps/showArticle.jhtml?articleID=208800864.

· PMC Emergency Workers Will Use TomTom GPS Devices. http://www.wickedlocal.com/concord/news/business/x1307071235/PMC-emergency-workers-will-use-TomTom-GPS-devices.

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 

· Wireless Carriers’ Secrecy Causes Static for Enhanced 911 Service. http://www.eweek.com/c/a/Mobile-and-Wireless/Wireless-Carriers-Secrecy-Causes-Static-for-Enhanced-911-Service/.

	Agenda

	Step
	Minutes
	Activity

	1
	50-90
	Have students complete a timeline and summary of the history and evolution of GPS technology, using the Internet to research the topic. (Note: Before students do research, determine whether they understand Internet research methods and keyword searching, and review these methods as necessary.) The timeline should include important points in the history of satellites, the history of GPS for military uses, and the development of GPS devices for commercial and private uses. 

	2
	50-60
	Have students explore the various capabilities and benefits of basic GPS devices by using a GPS device along with a teacher-created worksheet (see Handout 1) to locate several places of interest. Instruct students to identify the key concepts of the ways a GPS unit uses satellites and triangulation, and the mathematics required to calculate location. They will understand this more readily if they can actually observe the longitude and latitude being presented by the device, so it is helpful to have more than one GPS device available.

	3
	50-90
	Have students create a fictional emergency scenario set in a remote location (e.g., a mountain-climbing accident) where emergency workers would have a difficult time finding and reaching victims. The scenario should include a description of how the rescuers use a GPS device to locate and get to the victims.

	4
	100-120
	Have students write a two-page report on the various ways that GPS devices can save emergency rescuers crucial time locating victims, reduce the amount of human and other resources necessary to complete a rescue, and save money. The report must contain a bibliography in an accepted format specified by the teacher.


Teacher Notes:

Lesson 1, Activity 1

	
	Topics, Prompts, Teaching Notes
	Strategy
	Time

	L
	How many equal parts are in an inch?
	Critical Thinking
	2 min.

	E
	Technology is built on measurement. Does every technology have a unit of measurement? How does measurement help in emergency situations?
	Direct Instruction/ Review
	3 min.

	A
	GPS Timeline—What does GPS stand for? How does it work? Did you know that every GPS device is a tracking device?

Teaching Note: Students will be introduced to Internet research using key terms. Students will brainstorm the key concepts and questions they must answer to complete a timeline and summary of the history of GPS. Students will be given the rubric to ensure their work meets the criteria and learning objectives.

GPS Worksheet—This sheet was created to help students understand longitude and latitude prior to introduction to GPS.
	Whole Group: Collaboratively as a team (no more than four students per group)
	75 min.

	R
	What do emergencies and transportation have to do with rockets and space? With satellites?
	Discussion
	2 min.

	N
	Using a GPS device
	Individual Share
	3 min.


Lesson 1, Activity 2

	
	Topics, Prompts, Teaching Notes
	Strategy
	Time

	L
	What is the main thing an emergency worker thinks of in an emergency situation?
	Critical Thinking
	2 min.

	E
	How does an emergency worker know where to go in an emergency?
	Direct Instruction/ Review
	3 min.

	A
	GPS Worksheet—Teaching Note: Students were read a fictional scenario about students who were competing in a robotic challenge in Sydney, Australia. As they were traveling on the metro through Sydney, suddenly they were thrown from their seats when the train derailed. The sounds of bending metal and cries could be heard through the darkness.
	Whole Group: Collaboratively  as a team
	80 min.

	R
	Did you use the English rubric when reviewing your writing? 
	Discussion
	2 min.

	N
	Completed worksheet
	Individual Share
	3 min.


Lesson 1, Activity 4

	
	Topics, Prompts, Teaching Notes
	Strategy
	Time

	L
	Do all GPS devices look the same?
	Critical Thinking
	2 min.

	E
	Do all GPS devices use the same satellites?
	Direct Instruction/ Review
	3 min.

	A
	How can GPS devices save time for workers who are looking for accident victims?
	Whole Group: Collaboratively as a team
	3 hr.

	R
	Was this first lesson difficult to complete?
	Discussion
	2 min.

	N
	Written report with bibliography
	Individual Share
	3 min.


Name: 
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The Benefits of GPS When Local Emergencies Occur
Locate the points of interest listed below. For each one, determine

· the longitude and latitude of the location

· the distance traveled to the location

· the time it takes to travel to the location

· the major routes or highways used to travel to the location.

Remember to add the degree sign (◦) to answers that are longitudinal or latitudinal.
1.
From your school to a local shopping mall:

· longitude and latitude: 

· distance traveled: 

· travel time: 

· major routes or highways: 

2.
From your school to the Empire State Building:

· longitude and latitude: 

· distance traveled: 

· travel time: 

· major routes or highways: 

3.
From your school to Wrigley Field in Chicago, Illinois:

· longitude and latitude: 

· distance traveled: 

· travel time: 

· major routes or highways: 

4.
From your school to the nearest grocery store:

· longitude and latitude: 

· distance traveled: 

· travel time: 

· major routes or highways: 

5.
From your school to the Alamo in San Antonio, Texas:

· longitude and latitude: 

· distance traveled: 

· travel time: 

· major routes or highways: 

	Lesson 2
	How Do Emergency Vehicles Know Where to Go?

	Time Estimate:  Three 50 minute periods

	Objectives

	1. Examine the roles of emergency dispatch systems and emergency workers.

2. Explore the roles of various emergency vehicles.

3. Create a report that profiles the responsibilities of one type of emergency worker and the kind of vehicle used.

	Materials & Resources

	· Computers with Internet access, word-processing software, and presentation software such as PowerPoint

· Emergency Worker as Guest Speaker

· Websites: 

· Dispatch Disasters. http://www.emergencydispatch.org/articles/dispatchdisasters1.htm.

· EMT and Paramedic Frequently Asked Questions. http://www.nyc.gov/html/fdny/html/community/emt_medic_faq.shtml.

· EMT Career—Interview with Paul Walsh. http://www.jobmonkey.com/firefighting/emt-careers.html.

· Report on the Dispatching of Emergency Service Providers: An Examination of the Depth of the Problem. http://www.dps.state.vt.us/dispatching_2004.pdf.

· Virginia Department of Emergency Management. http://www.vaemergency.com/index.cfm. 

	Agenda

	Step
	Minutes
	Activity

	1
	30-50
	Have students use the Internet to conduct research on emergency dispatch centers and the workers connected to them. Research should include questions typically asked by emergency call-center personnel and the various ways that drivers of emergency vehicles know where to go when dispatched. When research is complete, direct students to create a list of questions to ask various emergency workers such as police officers, EMTs, firefighters, or others. Their questions should cover the roles of the various emergency vehicles used by the workers, as well as the roles of the workers themselves.

	2
	30
	Have students ask questions (those completed in Activity 1) of an emergency worker who is a guest speaker in the classroom, or they may send their questions in formal letters or e-mails through the teacher who is coordinating various emergency workers who have agreed to participate. Students may then create an electronic presentation of the top ten questions that were asked and the answers that were given.

	3
	50-60
	Direct students to write a short summary report based on their research and the responses from the emergency workers. The report should profile the responsibilities of various types of emergency workers and the vehicles they use, including how they know where to go when responding to an emergency. Have each student present his/her summary to the class. Students might be given the option of creating and using an electronic presentation to support their verbal presentations to the class.


Teacher Notes

Lesson 2, Activity 1

	
	Topics, Prompts, Teaching Notes
	Strategy
	Time

	L
	What is inside an emergency vehicle?
	Critical Thinking
	2 min.

	E
	Are there different emergency vehicles?
	Direct Instruction/ Review
	3 min.

	A
	Questions an emergency worker would ask if there was an accident.

Teaching Note: Students will select a city and identify critical information such as call centers, population of the city, and location of EMTs and firefighters. This information will help students start their research and stimulate critical thinking about career opportunities. The search took longer than anticipated.
	Whole Group: Collaboratively as a team (no more than four students per group)
	40 min.

	R
	What do emergencies and transportation have to do with technology?
	Discussion
	2 min.

	N
	Letters written to SRO Officer Hairston
	Individual Share
	3 min.


Lesson 2, Activity 2

	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Have you ever had to call 911?
	Critical Thinking
	2 min.

	E
	What is the first thing they may ask you when calling 911?
	Direct Instruction/ Review
	3 min.

	A
	Guest Speaker: SRO Officer Hairston—Write a letter asking Officer Hairston your top three to five questions about emergency response and about his profession or any profession within the emergency response system. Use proper grammar and punctuation.
	Whole Group: Collaboratively as a team
	1½ hr.

	R
	Which recent technology is widely used to respond to emergencies?
	Discussion
	2 min.

	N
	Guest speaker
	Individual Share
	3 min.


Lesson 2, Activity 3

	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Reading of SRO Officer Hairston’s response to our letters.
	Critical Thinking
	2 min.

	E
	Did he answer all your questions?
	Direct Instruction/ Review
	3 min.

	A
	Finish writing a summary of what our guest speaker had to say and the questions you asked him.
	Whole Group: Collaboratively as a team
	70 min.

	R
	Did you review the rubric to ensure that you have covered all the areas outlined? 
	Discussion
	2 min.

	N
	Written report
	Individual Share
	3 min.


	Lesson 3
	A New Path for Emergency Vehicles

	Time Estimate:  Five 50 minute periods

	Objectives

	1. Explore the road systems that local emergency vehicles use to reach accident victims.

2. Identify the problems that emergency vehicles have in reaching accident sites.

3. Devise a plan for helping local emergency vehicles reach accident sites faster and more efficiently.

	Materials & Resources

	· Computers with Internet access and geospatial and mapping software such as ArcGIS

· Poster board, rulers, various other drawing materials

· Transparent Overlays or Trace Paper

· Websites: 

· Emergency Supply Planning. http://create.usc.edu/research/58251.pdf.

· Exit Routes, Emergency Action Plans, Fire Prevention Plans, and Fire Protection. http://www.cme.hsc.usf.edu/coph/oti/Powerpoints/10%20hour%20General%20Industry/Sample%20Lesson%20Plan%20Egress%20and%20Fire.pdf.

· Neighborhood Traffic Operations: Arterial Traffic Calming Program. http://www.seattle.gov/transportation/ntcp_arterial.htm.

· PRTC’s Emergency Service Plan: Passenger Guide for Snow and Other Emergency Conditions. http://www.prtctransit.org/myprtc/esp.php.

· VDOT Projects and Studies. http://www.virginiadot.org/projects/default.asp. 

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. .

	Agenda

	Step
	Minutes
	Activity

	1
	40
	After students are familiar with using geospatial software, have them use Google Earth maps and mapping software such as ArcGIS to identify and examine roadways in their locality that are frequently the scenes of automobile accidents. Direct them to record how many accidents typically occur on those roadways on a daily, weekly, and/or monthly basis.

	2
	50-120
	Direct students to list ways in which the road systems in their locality could be modified to better accommodate emergency vehicles during times of high traffic volume. The list could include such things as intelligent stop lights, dedicated emergency traffic lanes, rerouting of one-way streets, reconstructing of old roads, and building of new roads.

	3
	150-180
	Have students select a nearby highway that is frequently the scene of accidents and draw a diagram of how the roadway could be changed so as to save emergency vehicles time in reaching an accident. You might choose to have students make a drawing of the roadway in its current state and to draw their modifications to it on a transparent overlay. If necessary, prompt student thinking by suggesting that they look at roadways near hospitals, and particularly at redesigning on- or off-ramps of an interstate highway.


Teacher Notes

Lesson 3,  Activity 1

	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Drafting is an art. Do you need to be an expert to draw?
	Critical Thinking
	2 min.

	E
	How are roadways determined?
	Direct Instruction/ Review
	3 min.

	A
	Teaching Note: Students were directed to use Internet research to find the most heavily traveled roadways where accidents happen frequently, and rank the top five in the U.S. This helped students focus beyond the objectives.
	Whole Group: Collaboratively as a team
	45 min.

	R
	What do public health and emergency vehicles have to do with roadways? 
	Discussion
	2 min.

	N
	List of modifications to the roadways
	Individual Share
	3 min.


Lesson 3,  Activity 2
	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Did you finish searching roadways?
	Critical Thinking
	2 min.

	E
	If you had to modify a roadway to ease traffic congestion and reduce the numbers of accidents, how could you do it? Would this help emergency vehicles?
	Direct Instruction/ Review
	3 min.

	A
	Select one roadway, and, using Google Earth or ArcGIS, sketch a plan to improve it.
	Whole Group: Collaboratively as a team
	75 min.

	R
	Do you need to install traffic lights, new signs, or crosswalks to ensure safety?
	Discussion
	2 min.

	N
	Plan for roadway modification
	Individual Share
	3 min.


Lesson 3, Activity 3
	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Did you identify a local road or a major highway for modification?
	Critical Thinking
	2 min.

	E
	If you had to modify roadways to accommodate emergency vehicles, what would you change? Lane size? Direction of traffic?
	Direct Instruction/ Review
	3 min.

	A
	Using a transparency, students will use markers to sketch or draw changes to include stop signs, traffic lights, etc. Teaching Note: This activity started to blend in with previous activity, so have students put transparencies on top of their sketches to help them identify changes. Students found that emergency rooms were far from the exits of major highways.
	Whole Group: Collaboratively as a team
	2 hr.

	R
	Did you choose the roadways near hospital for a reason?
	Discussion
	2 min.

	N
	Grades on this project
	Individual Share
	3 min.


	Lesson 4
	Exploring and Improving Evacuation Routes

	Time Estimate:  Five to Six  50 minute periods

	Objectives

	1. Explore the road systems that serve the local community as emergency evacuation routes.

2. Identify the problems that vehicles have when using these evacuation routes.

3. Develop a plan that makes evacuating the local community faster and easier in times of emergency.

	Materials & Resources

	· Computers with Internet access, and geospatial and mapping software such as ArcGIS

· Poster board, rulers, various other drawing materials

· Websites: 

· Creating Evacuation Routes. http://www.redcross.org.uk/standard.asp?id=85098.

· Evacuation Routes. http://www.jfsc.ndu.edu/current_students/local_resources/hurricane_guide/evacuation_routes.asp.

· How to Create Evacuation Plans This Hurricane Season. http://www.ehow.com/how_2310660_evacuation-plans-this-hurricane-season.html.

· Hurricane Evacuation Zones Tool Template. http://www.csc.noaa.gov/hez_tool/index.html.

· VDOT Hurricane Evacuation Guide. http://www.virginiadot.org/travel/hurricane_defauLT.asp.

· VDOT Hurricane Evacuation Route. http://www.virginiadot.org/travel/resources/hurricaneEvacuation1_routes.pdf.  

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 

	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Direct students to identify and examine roadways in their community that are used for emergency evacuation routes. You may wish to give students a real-life evacuation scenario in order to encourage their understanding of why such evacuation routes are needed. Have students identify the population density to determine what is needed in order to evacuate the community.

	2
	60-90
	Instruct students to list ways in which these evacuation routes could be modified so that evacuation procedures could be completed more quickly and efficiently. The list could include such things as stop lights/signs for reverse traffic, dedicated emergency traffic lanes, rerouting of one-way streets, reconstructing and/or building new roads, improving bridges and tunnels, and staggered departure times. Be sure students have identified major and secondary evacuation routes before they create additional evacuation routes or modify the existing ones.

	3
	150-180
	Direct students to explore the evacuation procedures in their community. Then, have them suggest ways to move people more efficiently to a safe location by improving the procedures. Ask students whether their family has an evacuation plan. If they do, have them describe it and decide whether it complies with community procedures, and modify the plan accordingly to ensure it complies. Suggest that students include drawings and/or graphics to help explain their plans and that they consult and print out Internet terrain maps of the local area. You may wish to ask students also to identify and describe emergency services along the evacuation routes.


Teacher Notes

Lesson 4, Activity 1
	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	What recent devastating event has caused an emergency situation?
	Critical Thinking
	2 min.

	E
	How does measurement help in emergency situations?
	Direct Instruction/ Review
	3 min.

	A
	Teaching Note: Students were asked to select a city of their choice and find the local evacuation routes. Students were given a recent scenario to help them understand why there are evacuation routes, e.g., a tsunami that took place in the Pacific islands. Students identified the major routes and discussed how they might change them to improve evacuation. 
	Whole Group: Collaboratively as a team (no more than four students per group)
	75 min.

	R
	What does evacuations have to do with transportation?
	Discussion
	2 min.

	N
	Identification of the problems that occur when using the evacuation route
	Individual Share
	3 min.


Lesson 4, Activity 2
	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	What does High Occupancy Vehicles mean in some states?
	Critical Thinking
	2 min.

	E
	In your research, did you find HOV lanes used as evacuation routes?
	Direct Instruction/ Review
	3 min.

	A
	On your poster, mark the major highways in black, secondary routes in blue, and evacuation routes in red. List the evacuation problems, and identify a solution to the problem of evacuating one community within the local area you selected.
	Whole Group: Collaboratively as a team (no more than four students per group)
	2 hr.

	R
	How do you identify the problems with the evacuation routes?
	Discussion
	2 min.

	N
	A plan to evacuate the local community faster and more easily
	Individual Share
	3 min.


Lesson 4,  Activity 3
	
	Topic, Prompts, Teaching Notes
	Strategy
	Time

	L
	Did you take a look at our local evacuation plans?
	Critical Thinking
	2 min.

	E
	How many people have an emergency evacuation plan for their family? Does each family know where to meet together in case of an evacuation?
	Direct Instruction/ Review
	3 min.

	A
	Explain how local evacuation routes and procedures affect the community, and how they affect your family. Does your family have an evacuation plan? How could you change the plan to save time and make evacuation easier? You may use Google Earth or other maps to identify the local routes available in our community. Teaching Note: Students practiced their skill in reading maps and using geospatial technology to find their local evacuation routes. Some students asked if they could outline their procedures, using PowerPoint. This helped them elaborate on their emergency plans for their family and community members.
	Whole Group: Collaboratively as a team
	3 hr.

	R
	Did you save your work, using the digital drop box?
	Discussion
	2 min.

	N
	Grading on presentation
	Individual Share
	3 min.


Teacher                    

   Assessment Material
Final Evaluation Criteria
· Use maps and GPS/GIS technologies to plan routes

· Identify the scientific and technological properties of GPS/GIS technologies

· Use Internet and other materials to conduct research and write reports

· Knowledge of at least one career in transportation that is related to emergency preparedness

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

Rubric for Presentation also attached.

Grading Score Sheet for Lesson Activities
	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Activity 1

Timeline and summary identifies key concepts of global positioning systems and triangulation mathematics and includes history of satellites, GPS for military uses, and GPS for commercial and private uses.
	
	
	
	

	Lesson 1, Activity 4

Benefits of GPS report addresses the three areas of time, resources, and money in rescue operations and meets standards for composition.
	
	
	
	

	Lesson 2, Activity 4

Emergency workers report summarizes responsibilities of workers and vehicles, based on research and responses from the emergency workers, and meets standards for composition.
	
	
	
	

	Lesson 2, Activity 4

Presentation is assessed according to the presentation rubric included in the module.
	
	
	
	

	Lesson 3, Activity 2

Emergency-response list identifies three to five high-incident areas and offers at least three possible solutions to improve emergency-response time.
	
	
	
	

	Lesson 3, Activity 3

Modification diagram shows the existing configuration with the problem area identified, and has an overlay showing the proposed changes to improve the response time; scale of both drawings is consistent, and important features are labeled.
	
	
	
	

	Lesson 4, Activity 2

Evacuation routes and problems list identifies emergency evacuation routes and offers four to six ways in which these evacuation routes could be modified to improve evacuation.
	
	
	
	

	Lesson 4, Activity 3

Evacuation plan identifies two or three problem areas in community evacuation procedures, suggests improvements to the procedure, and includes drawings and/or graphics that demonstrate the proposed solution.
	
	
	
	

	Total points  
	/32


	Scoring Legend:
	1 – Poor
	2 – Average 

	3 – Above Average
	4 – Excellent


Student Presentation Rubric
	
	1
	2
	3
	4
	Total

	Organization
	Student presents information without any logical sequence, and audience cannot follow presentation.
	Student presents information in disjointed sequence, and audience has difficulty following presentation.
	Student presents information in logical sequence, and audience can follow presentation.
	Student presents information in logical, interesting sequence, and audience can easily follow presentation.
	

	Subject Knowledge
	Student does not have grasp of subject and cannot answer questions about it.
	Student is somewhat familiar with subject and can answer only rudimentary questions.
	Student is knowledgeable about subject and can answer all questions but fails to elaborate.
	Student demonstrates full knowledge of subject (more than required) by answering all questions with explanations and elaboration.
	

	Graphics
	Student uses superfluous graphics or no graphics.
	Student occasionally uses graphics that rarely support text and presentation.
	Student uses graphics that relate to text and presentation.
	Student uses graphics that explain and reinforce text and presentation.
	

	Mechanics
	Presentation has four or more misspellings and/or grammatical errors.
	Presentation has three misspellings and/or grammatical errors.
	Presentation has no more than two misspellings and/or grammatical errors.
	Presentation has no misspellings or grammatical errors.
	

	Eye Contact
	Student uses no eye contact and reads all of report.
	Student occasionally uses eye contact but still reads most of report.
	Student maintains eye contact most of the time but frequently returns to notes.
	Student maintains eye contact with audience and seldom returns to notes.
	

	Elocution
	Student mumbles, pronounces terms incorrectly, and speaks so quietly that audience members in the back of room cannot hear presentation.
	Student enunciates indistinctly, pronounces some terms incorrectly, and speaks so quietly that some audience members have difficulty hearing presentation.
	Student enunciates clearly, pronounces most words correctly, and speaks loudly enough for most audience members to hear presentation.
	Student enunciates quite clearly, pronounces all words correctly and precisely, and speaks so that all audience members can easily hear presentation.
	

	Total Points
	/24


Adapted from Evaluating Student Presentations, Information Technology Evaluation Services, NC Department of Public Instruction.

The student work pictured below indicates the level of understanding required for Lesson 1, Activity 1, according to the rubric used throughout the module.
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The slides below were created by a student group for a PowerPoint presentation demonstrating Lesson 2, Activity 3:
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