Science Lesson Plan
Unit Plan Title:  Challenger eMission:   Operation Montserrat
Lesson Plan Title:  Final Challenge: Mission Is Possible!
Grade Level/Subject:  8th Grade/Science
CSOs Addressed in the Lesson: 

SC.O.8.1.08
draw conclusions from a variety of data sources to analyze and interpret systems and models (e.g., use graphs and equations to measure and apply variables such as rate and scale, evaluate changes in trends and cycles, predict the influence of external variances such as potential sources of error, or interpret maps).

SC.O.8.2.29
analyze the forces of tectonics, weathering and erosion that have shaped the earth’s surface.

SC.O.8.3.03
communicate experimental designs, results and conclusions using advanced technology tools.

SC.O.8.3.04
collaborate to present research on current environmental and technological issues to predict possible solutions.

SC.O.8.3.05
explore occupational opportunities in science, engineering and technology and evaluate the required academic preparation.

21C.O.5-8.2.TT2
Student collaborates with peers, experts, and others using telecommunications and collaborative tools to investigate curriculum-related problems, issues, and information, and to develop solutions or products for audiences inside and outside the classroom.

21C.O.5-8.2.TT3
Student uses multiple technology tools for gathering information in order to solve problems, make informed decisions, and present and justify the solutions.

21C.O.5-8.2.TT4
Student formulates a plan and uses technology tools and multiple media sources to compare and analyze information in order to solve real-world problems.

Essential Question: 

· How can students work with NASA via webcam to successfully and safely evacuate the citizens of Montserrat from an impending hurricane and volcanic eruption?
Vocabulary Development:

· The vocabulary terms are introduced within the five-week lesson preparation window.  As each word is integrated within its specific lesson, I place the word on a word wall and likewise re-teach all words listed at the end of the weekly lesson.  Words are revisited on the day of the mission.
· Vocabulary Terms:  Mission Commander, LEO Satellite, Ghaut, Volcanic Tectonic, Rock Fall, ETA (Hurricane), Military Time, NetMeeting, Pyroclastic Cloud
Introduction/Engagement Activity:

· Before the final challenge can begin, students must undergo five weeks of intense mission training. Throughout this process, students study careers in emergency response, evacuation procedures, team building, hurricanes, volcanoes, Montserrat (geography, demographics, history), latitude and longitude, hurricane plotting, and volcano monitoring.  The goal of the training is to thoroughly prepare students for the final task of the e-mission which is emphasized in the essential question of this lesson:  successfully and safely evacuating the citizens of Montserrat from an impending hurricane and volcanic eruption.
· During startup of the final assessment, a live connection will be made with a simulated NASA commander (located at Wheeling Jesuit University). The class spokesperson will introduce the commander to the leadership staff of each team.  The commander will give the students a brief overview of the mission ahead:  citizens of the island of Montserrat are in extreme danger due to an impending hurricane and volcanic eruption; students must use data from a LEO satellite to track the hurricane, monitor the eruption, and relocate the citizens to the safest spot on the island.  Afterward, students will see a video feed of the capture of the satellite’s information and within moments the data will appear on their computer screens.  At this point, the students will immediately begin the analysis of data and more importantly, the lifesaving operation.

Exploration/Experiment:

· At this point in the interactive simulation, each team begins to analyze data from the LEO satellite monitoring Montserrat.  Reports must be given to the communication team in timely manners that highlight the status of each event.

· Volcano Team:  This group is responsible for analyzing real-time data of the volcano, noting its rock fall and volcanic tectonic status.  Students will use calculators and equations to interpret the data and prepare a report for the communication and evacuation teams every 3-5 minutes.  

· Hurricane Team:  This group is responsible for tracking the hurricane’s progress by using numerous algebraic equations to manipulate the real-time data into a meaningful and extensive status description.  Team members will prepare a report for the communication and evacuation teams every 5-7 minutes.

· Evacuation Team:  This group is responsible for relocating thousands of citizens endangered by the simultaneous natural disasters.  Not only does island’s terrain and current scene of events make this a challenging task, but the limited transportation modes in this third-world country also present the team with extreme obstacles.  This team relies on prior knowledge of the island’s demographic and geographic features as well as Volcano and Hurricane Team reports to make sound evacuation decisions.  An evacuation report is prepared every 5-10 minutes and presented to NASA by the group leader. 

· Communication Team:  This group is the backbone of today’s mission.  It conveys information from all teams in both verbal and typed formats to NASA; in turn, NASA uses the data to coordinate the rescue operation in Montserrat.  Strong leadership and critical thinking skills are a must for this team as its members work diligently to keep the rescue plan organized and timely.  

Application/Elaboration:

· At the end of the two-hour simulation, students will have determined the time of the volcano’s eruption and the course of the hurricane.  NASA will compare the accuracy of their measurements and calculations to the desired results, all of which will have in turn affected the areas of evacuation.  If all numbers are within acceptable limits AND if all citizens have been safely evacuated with no fatalities, then the students will have had a successful mission.
Reflection/Evaluation:

· Each team must complete a post-mission summary and briefing to highlight mission successes, failures, and challenges.  The summary/briefing must be reported to NASA.  After reports are read, NASA will inform the class of whether or not the mission was a successful one.  As a finale to the simulation, students are permitted to have an open-ended Q and A session with the NASA commander to inquire about specific job requirements in this scientific field, etc.

· During the mission, the teacher’s role as a facilitator gives one an opportune time to assess each student’s progress as they collaborate.  On a personal note, I use the time to walk around the room and observe each student at work, carefully examining their contributions to the team and how they perform in their designated role(s).  Please see the attached rubric for a more detailed assessment framework.

Connections to Other Disciplines:

· Math skills are used to calculate volcano and hurricane data.
· Latitude and longitude skills are needed to plot the hurricane’s course.
· Line graph construction and analysis are mandatory to track the volcano’s status.
· Writing skills are used to prepare Post-Mission briefs/reports as well as mission updates throughout the entire simulation.
· Speaking skills are incorporated throughout the entire mission; all reports are read orally to NASA.
· Global awareness is used by all teams in preparation for the mission:  each must have a keen understanding of Montserrat’s economy, population, demographics, geographical location, history of natural disasters, etc.
· Technology skills are utilized by all teams to maintain a connection with NASA, receive information from the LEO satellite, and to transmit pertinent data back to NASA.
· Critical thinking skills must be evident throughout the entire mission as students are forced to deal with unexpected events in nature and make crucial decisions impacting the lives of people based upon the events.
Materials:

· 2 Intelliboards or Screens, 2 Data Projectors, 4 Computers with Internet Access and Network Printer Connections, Graphing Calculators, Compasses, Team Printouts and Data Sheets, Map of Montserrat, Dry Erase Markers, Rulers, Speakers, Headset, NetMeeting Software, Sufficient Bandwidth to Sustain Connection with Wheeling Jesuit University
· Teacher Notes:  The Intelliboards/screens and data projectors are used together to project images of Mission Control and the data chart continually throughout the mission.  The following teams will need computers with Internet access:  Communication (2), Volcano (1) and Hurricane (1) in order to receive and transmit data from and to Mission Control.   All stations will need maps of Montserrat, calculators, and information printouts in order to make accurate measurements and maintain organization.  The speakers, headset, and NetMeeting software are required for the setup of the Communication Team’s station.

Duration:

· This interactive simulation will last approximately 2-2.5 hours.
Links:

http://clc.cet.edu/operationmontserrat.html
· Gives background information on Operation Montserrat eMission

http://www.e-missions.net/om/
· Includes eMission timeline and preparation tools for teachers.

http://rubistar.4teachers.org/
· A helpful rubric-building website
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