NASA Endeavor SPRINTT Lesson Plan 3-15-12
			Opt#7: Comprehensive Curriculum Plan (15 points):
*Develop a detailed plan for your school year which includes implementation of SPRINTT lessons and resources. *Identify the benchmarks/standards met by SPRINTT and the specific connections to curriculum you currently use. *Describe places where SPRINTT will replace or enhance lessons or activities you already use with your students. *Organize your curriculum plan in a clear format that will serve as a guide as you implement.
Topic: A Brief History of Polar Climate Change
My Integrated Lesson Plan incorporates significant lessons and resources from the NASA SPRINTT curriculum and others including media from TeachersDomain.org. I would like to interest and inspire my students to choose a STEM career, and have developed a teacher resource that details Polar Climate Change. This includes the interconnected disciplines of Earth and Life Sciences, in addition to U.S. and World History with Politics, and Societal values. The focus is on learning real-world practical knowledge using science via "The 5 E's Instructional Model" and literature together in context to target higher order critical thinking skills. It is rooted in increasing student content knowledge through scientific evidence using a multisensory instructional approach as described by Thomas Gardner to address all learners. Stoddard, Pinal, Latzke, and Canaday, (2002) stated that using integrated science and language arts was especially helpful to ELL students to learn the scientific vocabulary and language in context and not in isolation. Using process skills from math and science together in an authentic manner reinforces both subjects, while giving students a real-world connection and opportunities to be a scientist. After completing this lesson plan with SPRINTT resources, students actually believe that science is a possible, worthwhile profession they could personally consider for a career. 
Grade Level: 
In 7th-8th grades, depending on the inquiry and technology-based teaching strategies necessary to meet the learning styles of all students to implement these lessons in the classroom, but easily includes students in 5th-6th grades (general understanding) or even high school. The common Science Process Skills used within this lesson plan involving SPRINTT resources include: Making and Testing Hypotheses; Data Collection; Data Analysis & Graphing; Image Interpretation; Forming Conclusions; Using Models; and Scientific Instruments for Measurement. 
Expanded lesson: student-led activities and content depth with a change in the target standards. For example in the SPRINTT Frozen Land III on Greenhouse Gases, 7th-8th graders or high school students can focus on integrating both the math and the science components when designing a solution to Polar Climate Change in their own communities to meet those standards in an authentic manner. 
In 5th-6th grade, students can focus on the life science and literature features to meet their standards for integrating Life Science and Technology that allows humans to study Polar Climate Change. They may listen to authentic recordings or read first person accounts by indigenous people to understand the contributions of underrepresented populations of scientists. 
In 5th-12th grades to demonstrate their new content knowledge students may create a poster or a presentation using a form of technology such as a Prezi (http://www.edu.Prezi.com) or Glogster (http://www.edu.Glogster.com). The student presentations can be used for class, grade, or school-wide exhibits via a Science Fair or the SPRINTT science symposium. These are a wonderful way to exhibit learning and encourage community involvement. Note: At this time these presentation websites are free to users for education purposes.
Time: ???? Minimum of 12-45 minute classes. This can easily be adapted to longer classes with slight changes to the lesson plan. If additional activities or investigations are chosen or a fieldtrip (virtual or real) is scheduled to reinforce this content in an authentic manner more time may be needed. If there is very little time available for this lesson plan the investigations may replace the Summative Assessment Prezi. These investigations can be presented to the community or become part of student portfolios. 
Note: Due to the digital divide this does not require time outside of the school day, and extra time can be worked in for students who need it. Any student could do an Independent Study to further investigate the topic of Polar Climate Change designed around her/his specific area of interest. The Independent Study will facilitate students’ use of authentic polar data in conducting formal investigations and research projects to enrich student achievements in science literacy.
Objectives: 
1. Students will understand that humans contribute to Polar Climate Change and be able to identify and then explain in a polar context how increasing temperatures have changed America's future from a historical and global perspective.
Students will create a brochure, cartoon, magazine article, podcast or poster to represent their level of understanding of the factors causing climate change and the resulting effects. (Targets Bloom's Analysis, Comprehension & Knowledge). {Days 7-8}WORK ON ASSESSMENT
2. Students will show through the creation of a concept map how indigenous people and Western scientists have modeled scientific inquiry, and then evaluate its real world connection to his/her own life. 
Students will create this concept map by hand or on the computer. (Targets Bloom's Application & Evaluation). {Days 5}WORK ON ASSESSMENT
3. Students will understand the basic roles that they, their communities, and their government officials as human beings worldwide have carbon footprints that may be reduced to slow global warming and thus slow polar climate change. (Targets Bloom's Knowledge, Comprehension & Evaluation). 
Students will create a presentation such as Prezi to represent their level of understanding. (Targets Bloom's Knowledge, Comprehension, Application, Synthesis & Evaluation). {Days 10-12}WORK ON ASSESSMENT = REALIGN PAGE AND TARGET PREZI ITEMS!!!
*Note: Depending on state requirements this can be used for the student's portfolios.

Day 1 Assignments, Instructions, Materials needed, & Assessments {Formative and Summative}
· Adopt inquiry and technology-based teaching and learning strategies and successfully implement them in the classroom. 
· Teach standards-based life, Earth, and physical science content in a polar context. 
A. Distribute a *Handout with specific vocabulary to this unit, and outline for all students and this will help scaffold instruction for those with academic disabilities. Have students take notes on this outline or in their science journals. MUST CREATE HANDOUT OUTLINE FOR LESSONS

B. *Show students a video with the climate change and biological components you wish to target for example: EXTREME ICE from NOVA-PBS, December 28, 2011 (length 52:51 minutes.) 
This video gives EVIDENCE OF EVOLUTION on planet Earth and introduces prior knowledge for discussion and review via questioning. 

C. After showing the first few minutes of the movie stop and have a Brainstorming session with students. Have students fill in the information in their science notebooks or on the back of the handout sheet in a KWL chart design. Keep this Brainstorming session brief to allow for classroom discussion. Continue with the movie EXTREME ICE for the rest of the class period. This will leave the class about halfway through the movie to be continued the next day at the start of the lesson. Collect the student handouts/outlines so they do not get misplaced.

Day 2 Assignments, Instructions, Materials needed, & Assessments { Formative and Summative}
INCLUDE TIME FOR EACH CLASS PERIOD AND ASSIGNMENT
A. At the beginning of class distribute the students handouts/outline. 
  1) Briefly review the vocabulary introduced the previous day. 
  2) Finish the last half of the movie. 
B. Have the students work independently to answer any remaining blanks on their paper. After 5 minutes have the class re-group with students to Discuss what they have learned. Use a "Globe " patterned beach ball like a hot potato. The student, who catches the ball, must answer/respond to a question on the handout then send it onto another student until all have been given a turn. 

C.  As students work play free whale sounds and songs that are available in brief clips or songs from these sources: 
  1) http://ia600301.us.archive.org/34/items/HumpbackWhalesSongsSoundsVocalizations/
  Humpback_whale_song_2_64kb.mp3 
  2) http://www.partnersinrhyme.com/soundfx/animals/WhalesDolphinsSeal.shtml

Day 3 Assignments, Instructions, Materials needed, & Assessments { Formative and Summative}
· Adopt inquiry and technology-based teaching and learning strategies and successfully implement them in the classroom. 
· Teach standards-based life, Earth, and physical science content in a polar context. 
A. Teacher or small groups work to demonstrate permafrost using the SPRINTT recipe and procedures. {This require prep time 48 hours before.} 
  1) Have students Brainstorm & KWL Intro chart: What will happen to the Permafrost?
  2) Student groups or whole class discuss together their KWL chart ideas.
B. Students will take notes and add them and their drawing to their science notebooks. Students will then choose to explain what is happening in the demo and extrapolate that to the polar lands to detail why the Tundra is or is not changing from historic indigenous peoples accounts and maps.
	Assessment: Student Exit Slip - Last 5 minutes of the class: Students note three new thing they learned about permafrost and must turn it in to exit the classroom. (This can either be written on the board or on a slip of paper you give them or on a scrap they have.) 

Day 4 Assignments, Instructions, Materials needed, & Assessments { Formative and Summative}
· Access and interpret polar data sets to target Scientific Literacy and process skills. 

A. View a brief clip on the ANDRILL project: Drilling to Antarctica’s Rock Core of 4.22 minutes (http://www.teachersdomain.org/resource/ipy07.sci.ess.earthsys.drillcore) or the entire show "Secrets Beneath the Ice" on polar climate change via the ANDRILL project and then discuss it. This will allow students to see an Antarctic connection in the data and scientific explorations to assist in understanding our planet. 

B. Students will record their reactions or emotions, and thoughts to this new scientific data.

C. *MAKE as INTERDISCIPLINARY as possible by pulling in real-world data and connections to the students.
After 2 or 3 lessons(?) Assessments: ADAPT THIS list to LESSON After watching the MOVIE or Video clips BE SPECIFIC HERE {EVIDENCE OF EVOLUTION???} students have completed a given outline with any 3 main concepts and supporting ideas to reference the items they believe were historically important and changed the polar climate. (Bloom's Knowledge & Comprehension). 
Day 5 Assignments, Instructions, Materials needed  & Assessments { Formative and Summative}Targets: Objective #2. Students will show through the creation of a concept map how indigenous people and Western scientists have modeled scientific inquiry, and then evaluate its real world connection to his/her own life. Students may create this concept map by hand or on the computer. (Targets Bloom's Application & Evaluation). WORK ON ASSESSMENT
· Compare and contrast Indigenous and Western science knowledge on polar science and incorporate each into classroom instruction. 
· Facilitate students’ use of authentic polar data in conducting formal investigations and research projects. 
Use video clips,  graphs, and maps from NDIC and teachers domain.org as well as SPRINTT data for background info. {punch up my statement here}
A. Distribute a handout or display on the whiteboard the "Iceberg" that lists and diagrams the indigenous knowledge in this concept map. Have students look this over then highlight or circle all the things mentioned or shown after watching the native people's quick videos on their natural scientific ways of knowing. 
B. Students will watch interactive videos by native polar scientists to understand the indigenous perspective (Alaska Native Ways of Knowing at http://www. teachersdomaine.org.) There are a variety to choose from that can be tailored to your students' interests. Combined all eight videos run approximately 28 minutes and are well worth the time! Students will also watch interactive Western scientists videos showing their perspective (SPRINTT http://www.us-satellite.net/
sprintt/video/ipy07_vid_inuitobserv/ipy07_vid_inuitobserv.html and http://www2.gi.alaska.edu
/STEP/video_library/get_video.php?videoSite=acmp&videoFile=walsh_5-6-07.mp4&videoTitle
=Climate%2520Change%2520in%2520Alaska:%2520What%2520are%2520the%2520signs%2520and%2520what%2520should%2520we%2520do%3f%2520%3cbr%3eby%2520John%2520Walsh,%25205/6/08) *Preview and choose the sections that are best for your students rather than each full video.
	ASSESSMENT After choosing their two different videos students will then discuss the major differences and compare and contrast them on a Venn diagram (http://www.eduplace.com/graphicorganizer/pdf/venn.pdf.) This may be done on an interactive white board, on a traditional chalkboard or even chart paper in the classroom. At the conclusion of this day's lesson students should understand that the native ways or style of observing and learning through experiences mirrors Western scientific study and experimentation. 

C. or Day 6 & 7 If time allows or further instruction is needed see the Observations of Climate Change Student Activity for Grades 6-12 for more interactive background with both native and Western scientists at http://www.teachersdomain.org/resource/ipy07.sci.ess.watcyc.saobclimate/ for an additional2-3 day lesson or even quick review using authentic research data.

Day 6 Assignments, Instructions, Time for class period, Materials needed, & Assessments { Formative and Summative}
A. Quick Demo of Glacial or Sea ice from SPRINTT Frozen ????. This will correct any myths or misconceptions students may have about the ice from both Glaciers and Sea Ice. Have the students respond to the demonstration set up and state:
1. What will happen (hypothesis) 
2. What is happening when the heat source is added (predictions and data collection) 
3. Write a brief conclusion (analysis and summary)
Complete the demonstration and have students think about personal connections. An example would be the extremely mild climate New England is experiencing this winter with warmer temperatures and the lack of snow to date. With school winter vacation's the skater and skiers are being impacted by cancelled ice activities and events. They are noticing their limited recreation options may spill over into spring, thus impacting water levels and even summer crop planting.
B. Authentic data should be introduced from the SPRINTT curriculum using maps, temperatures and precipitation amounts. After explaining and discussing these data sets the class can create their own graphs using up to date NASA SPRINTT data. Students may work briefly in pairs or groups on this activity learning to correctly interpret and extrapolate data. Groups will then present back to the class and interpret new data sets from SPRINTT. 

Day 7 Assignments, Instructions, Time for class period, Materials needed,  Assessments {Formative and Summative}
ASSESSMENT: Students demonstrate their understanding of how increasing temperatures are changing society by identifying and then explaining how it changes America's future from a Scientific & historical perspective. Students choose to create a cartoon, magazine article, 3 minute podcast or poster to demonstrate their level of understanding that includes at least one authentic data set. (Bloom's Knowledge & Comprehension).

Day 8  Assignments, Instructions, Time for class period, Materials needed, & Assessments {Formative and Summative} 
Students use the Internet to visit the POLAR-PALOOZA and The Extreme Ice Data Survey websites. These sites detail ways to change one's carbon footprint, then ask your students: What can each student, the school, their community, and their country all do to reduce their own carbon footprint?
ASSESSMENT: Students reflect then give examples of 3 concepts (posted in their Science Journals) that they found interesting, inspiring, or surprising and were connected on a virtual fieldtrip to the Polar-Palooza or the Extreme Ice Data Survey. (Bloom's Comprehension & Analysis). This is relayed in a whole class discussion to allow collaborative learning and higher retention rates by students teaching and learning socially. (May be shared with a document camera and Smart Board® with the class) Create a Brochure or Poster to save a Polar species of the Arctic or Antarctic; to differentiate for lower level students.

Day 9  Assignments, Instructions, Time for class period, Materials needed, & Assessments {Formative and Summative} Adopt inquiry and technology-based teaching and learning strategies and successfully implement them in the classroom. 
· Group Work using SPRINTT resources to conduct an investigation; 
· Students will discern questions from their notebooks and submit them for a Jeopardy game. They must write or design the questions and give the correct answers. Each student must submit at least 5 strong (specific-not vaguely worded or too broad) questions. 
· Use Jeopardy Game with questions/answers submitted by student groups. Mix these up and choose the best from the grade level in addition to the SPRINT resources of Phase II. (http://www.superteachertools.com/jeopardy/)
· Students will play the game the following class period in groups using an electronic interactive format if available to increase student retention. If desired and no students have physical disabilities which would prevent them~ have the classes stand to answer in groups.(Furniture or at least chairs can be rearranged.) 
*Note if students need more movement a version of the Jeopardy game questions could be adapted to Four Corners. Place the letters A, B, C, and D around the room and have the students walk to the correct answer area as they are displayed on the whiteboard or overhead.
Day 10  Assignments, Instructions, Time for class period, Materials needed, & Assessments { Formative and Summative}   {Working on PREZI...} 
· Adopt inquiry and technology-based teaching and learning strategies and successfully implement them in the classroom. 
Students create a concept map via a Prezi detailing how scientists to NASA engineers studying Polar Climate Change, model scientific inquiry, and evaluate its real world connection to his/her own life. Students may create this concept map by hand or on the computer. (Bloom's Application & Evaluation). Prezi.edu used by students to demonstrate their new knowledge and apply it. Working in groups to create and then present to class and possibly the community via a science symposium online. Two class periods to do research with each student contributing on a specific topic within their content area, then two class periods (?) to create the actual presentation.
*Note: Depending on state requirements this can be used for the student's portfolios.

Day 11  Assignments, Instructions, Time for class period, Materials needed, Homework???? & Assessments {Formative and Summative}{Working on PREZI...}
Students will discern questions from their notebooks and submit them for a Jeopardy game. They must write or design the questions and give the correct answers. Each student must submit at least 5 strong (specific-not vaguely worded or too broad) questions. 
Unit REVIEW uses the Jeopardy Game with questions/answers submitted by student groups. Mix these up and choose the best from the grade level in addition to the SPRINT resources of Phase II.
Students will play the game the following class period in groups using an electronic interactive format if available to increase student retention. If desired and no students have physical disabilities which would prevent them~ have the classes stand to answer in groups.(Furniture or at least chairs can be rearranged to recreate the traditional game style.) =============

Day 12  Assignments, Instructions, Time for class period, Materials needed, Homework ????& Assessments { Formative and Summative}========={Working on PREZI., then Presenting!}

Day 13  Assignments, Instructions, Time for class period, Materials needed, Homework??? & Assessments { Formative and Summative}
Final Presentations to family and friends: Can be Glogster.edu or Prezi.edu or Podcast created by the group. ***If possible use to connect to SPRINTT Symposium online! 
=============================================================		
STANDARDS MET for Grades 5-8: The Overarching main standards are listed here for the Life Sciences and the general Literary standards are also listed. There are many more Personal Science & Society connections, Process Skills, General Scientific Literacy, Geography & History, Math, and Technology standards that are appropriate, but depend on the students' abilities and grade level used with this lesson's objectives. 
The overall breadth of the content meets these science standards and also fulfills interdisciplinary standards for STEM (Science, Technology, Engineering & Mathematics), Language Arts and Social Studies in an authentic manner. 
The SPRINTT website details numerous content National Education Standards for Science from Kindergarten to high school and are included in an Excel format at the website (http://www.us-satellite.net/sprintt/teachers/otherresources.cfm). 
SPRINTT curriculum meets the following New Hampshire Life Science standards at the middle school level for implementation in grades 5-8. {This lesson plan uses SPRINTT to replace or enhance lessons/activities currently used with students. The SPRINTT curriculum targets specific New Hampshire Curriculum standards for my seventh grade students and these are typed in bold here. Bracketed standards are tested in the New England Common Assessment Program.} Additional New Hampshire Standards met through this lesson plan also included here are for Language Arts, and Math:  
New Hampshire Curriculum Framework Science: Overview Life Science June 2006: 
Life Science Strand (Enduring Knowledge Statements) in GSEs 5-8:
LS1– All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, and species). 
LS2– Energy flows and matter recycles through an ecosystem. 
LS3– Groups of organisms show evidence of change over time (e.g. evolution, natural selection, structures, behaviors, and biochemistry).
LS4– Humans are similar to other species in many ways, and yet are unique among Earth’s life forms. 
LS5– The growth of scientific knowledge in Life Science has been advanced through the development of technology and is used (alone or in combination with other sciences) to identify, understand and solve local and global issues. 
LS1– All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, & species). 5-6 7-8 					           	2. LIVING THINGS AND ORGANIZATION 
S:LS1:8:2.2 Define a population and describe the factors that can affect it.
S:LS1:8:2.5 Using data and observations about the biodiversity of an ecosystem, make predictions or draw conclusions about how the diversity contributes to the stability of the ecosystem. [LS1(5-8)INQ+SAE-1]
LS2– Energy flows and matter recycles through an ecosystem. 5-6 7-8                                    	1. ENVIRONMENT 
S:LS2:6:1.1 Identify and describe the factors that influence the number and kinds of organisms an ecosystem can support, including the resources that are available, the differences in temperature, the composition of the soil, any disease, the threat of predators, and competition from other organisms. 
S:LS2:8:1.1 Explain how changes in environmental conditions can affect the survival of individual organisms and an entire species.
S:LS2:8:1.2 Explain that in all environments, organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter, and that in any particular environment the growth and survival of organisms depend on the physical conditions.
S:LS2:8:1.3 Using data and observations, predict outcomes when abiotic/biotic factors are changed in an ecosystem. [LS2(5-8)INQ+SAE-5]
	2. FLOW OF ENERGY
S:LS2:6:2.1 Describe how energy is transferred in an ecosystem through food webs; and explain the roles and relationships between producers, consumers and decomposers.
S:LS2:8:2.2 Given a scenario, trace the flow of energy through an ecosystem, beginning with the sun, through organisms in the food web, and into the environment (includes photosynthesis and respiration). [LS2(5-8)SAE-6]
	3. RECYCLING OF MATERIALS
S:LS2:6:3.1 Define a population as all individuals of a species that exist together at a given place and time; and explain that all populations living together in a community, along with the physical factors with which they interact, compose an ecosystem.
S:LS2:6:3.2 Using food webs, identify and describe the ways in which organisms interact and depend on one another in an ecosystem.
S:LS2:8:3.1 Identify autotrophs as producers who may use photosynthesis, and describe this as the basis of the food web.
S:LS2:8:3.2 Explain the process of respiration and differentiate between it and photosynthesis.
S:LS2:8:3.3 Know that all organisms, including humans, are part of, and depend on, two main interconnected global food webs: one which includes microscopic ocean plants, and the other which includes land plants.
S:LS2:8:3.4 Describe how matter is recycled within ecosystems and explain that the total amount of matter remains the same, though its form and location change.
S:LS2:8:3.5 Identify carbon, hydrogen, oxygen, nitrogen and phosphorus as common elements of living matter.
S:LS2:8:3.6 Given an ecosystem, trace how matter cycles among and between organisms and the physical environment (includes water, oxygen, food web, decomposition and recycling, but not carbon cycle nor nitrogen cycle). [LS2(5-8)SAE-7]
LS3– Groups of organisms show evidence of change over time (e.g. evolution, natural selection, structures, behaviors, and biochemistry). 5-6 7-8				          	1. CHANGE 
S:LS3:6:1.1 Provide examples of how all organisms, including humans, impact their environment; and explain how some changes can be detrimental to other organisms.
S:LS3:6:1.2 Explain how changes in environmental conditions can affect the survival of individual organisms and the entire species.
S:LS3:8:1.1 Describe the type of impact certain environmental changes, including deforestation, invasive species, increased erosion, and pollution containing toxic substances, could have on local environments.
	2. EVIDENCE OF EVOLUTION
S:LS3:6:2.1 Describe the fundamental concepts related to biological evolution, such as biological adaptations and the diversity of species.
S:LS3:8:2.1 Describe how the fossil record provides geologic evidence verifying the existence of now extinct life forms, and explains how this evidence provides documented proof of their appearance, diversification and extinction.
S:LS3:8:2.2 Explain the concept of extinction and describes its importance in biological evolution.
S:LS3:8:2.3 Use a model, classification system, or dichotomous key to illustrate, compare, or interpret possible relationships among groups of organisms (e.g., internal and external structures, anatomical features). [LS3(5-8)MAS+FAF-8]
	3. NATURAL SELECTION 
S:LS3:8:3.2 Recognize that in any given environment the growth and survival of organisms depend on the physical conditions that exist; and explain that in all environments, organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter.
S:LS3:8:3.3 Explain how individual organisms with certain traits are more likely than others to survive and have offspring.
S:LS3:8:3.5 Cite examples supporting the concept that certain traits of organisms may provide a survival advantage in a specific environment and therefore, an increased likelihood to produce offspring. [LS3(5-8)POC-9]
LS4– Humans are similar to other species in many ways, and yet are unique among Earth’s life forms. 5-6 7-8
	1. BEHAVIOR 
S:LS4:6:1.1 Recognize that learning requires more than just storage and retrieval of information and that prior knowledge needs to be tapped in order to make sense out of new experiences or information.
S:LS4:6:1.2 Explain that people can learn about others from direct experience, from the media, and from listening to others talk about their life and work.
S:LS4:6:1.3 Provide examples of how humans make judgments about new situations based on memories of past experiences.
S:LS4:8:1.1 Recognize that unlike human beings, behavior in insects and many other species is determined almost entirely by biological inheritance.
S:LS4:8:1.2 Explain that organism’s behavioral response is a reaction to internal or and environmental stimuli, and that these responses may be determined by heredity or from past experience.
S:LS4:8:1.3 Explain how all behavior is affected by both inheritance and experience.
	2. DISEASE 
S:LS4:8:2.4 Use data and observations to support the concept that environmental or biological factors affect human body systems (biotic and abiotic). [LS4(5-8)INQ-10]
	3. HUMAN IDENTITY 
S:LS4:6:3.1 Recognize that the length and quality of human life are influenced by many factors, including sanitation, diet, medical care, gender, genes, environmental conditions, and personal health behaviors.
LS5– The growth of scientific knowledge in Life Science has been advanced through the development of technology and is used (alone or in combination with other sciences) to identify, understand and solve local and global issues. 5-6 7-8 				          	2. TOOLS
S:LS5:6:2.1 Demonstrate the appropriate use of tools, such as thermometers, probes, microscopes and computers to gather, analyze and interpret data in the life sciences.
	3. SOCIAL ISSUES (LOCAL AND GLOBAL) MEDICAL TECHNOLOGY BIOTECHNOLOGY 
S:LS5:6:3.3 Recognize that the quality of personal health can be influenced by society and technology. 
	4. CAREER TECHNICAL EDUCATION CONNECTIONS
S:LS5:6:4.1 Understand that some form of science is used in most jobs/careers and that some jobs/careers specifically require knowledge of life science. 
S:LS5:8:4.1 Understand that some scientific jobs/careers involve the application of life science content knowledge and experience in specific ways that meet the goals of the job.
NASA Comprehensive Curriculum Plan by Raya-Jean Zaczyk 3/22/12



1

Language Arts: 
WRITTEN AND ORAL COMMUNICATION Grades 5-12
New Hampshire, Rhode Island, and Vermont Grade Level & Grade Span Expectations (GLEs & GSEs) for Written & Oral Communication including New England Common Assessment Program (NECAP) STATE Grade Level & Grade Span Expectations (GLEs & GSEs) for Writing Final Version 4 – June 14, 2006
Overview of The Writing Process
Source: Adapted from New England Compact GLE Development; Stimson, Hyman and Bourassa, 2003
	Aspects of the Writing Process: Strategies Successful student writers learn through their own experiences with writing that writing is a recursive rather than a linear process, and that not all pieces of writing will be published. Classroom time for writing instruction should provide ample opportunities for prewriting activities, drafting multiple versions, revising, teacher and peer conferencing, self-assessment, and sharing of writing.
	Prewriting 
• Establish a purpose and central/controlling idea or focus
• Generate ideas – mapping, webbing, note taking, interviewing, researching, etc.
• Organize ideas – consider other models of good writing, appropriate text structures to match purpose, various ways to organize information, etc.
	Drafting
• Written draft(s) for an intended audience
• Develop topic, elaborate, explore sentence variety and language use. 
 	Revising (Content/Ideas)
• Reflect, add, delete, define/redefine content by self, teacher, peer
• Consider voice, tone, style, intended audience, coherence, transitions, pacing
• Compare with rubric criteria and benchmark papers/models
	Editing (Conventions and Mechanics) 
• Check for correctness with self, teacher, peer
• Compare with rubric criteria and benchmark papers/models
• Use resources to support editing
          • Read aloud with self, teacher, peer
           Publishing
• Share final draft with intended audience – orally, in print, electronically, etc.

Common Literary Definitions for implementing NH standards:
Inference - A deduction or conclusion made from facts that are suggested or implied rather than overtly stated (Example: Mom said that I should study more and watch television less. I inferred that I should get better grades or the television would be taken out of my room.)
Organization – The clear evidence of a plan or foundation on which writing is built; includes intentional introduction, conclusion, and internal/external transitions to connect ideas.
Purpose – The specific reason for writing; the goal of the writing (to entertain, express, inform, explain, persuade, etc.). Purpose has to do with the topic and the focus the writer is addressing, its central idea, theme, or message.
Reference to Text – Mentioning or alluding to something in the text without directly quoting the text (For example: Pip was frightened when he met the convict in the graveyard.)
Retelling - A restatement of the events in the story.
Sensory Description – Elaboration on a key part or character of the story that includes the five senses: sight, smell, touch, taste, and sound. All 5 senses do not have to be used, just the ones that naturally fit into the description. Feelings and thoughts, as well as dialogue, may be embedded.
Stereotype – A pattern or form that does not change. A character is “stereotyped” if she or he has no individuality and fits a mold.
Summary – Writing that presents the main points of a larger work in condensed form.
Text Structures – The organizational structures used within paragraphs or within texts, appropriate to writing genre and purpose. Examples of text structures include: description, sequential chronology, proposition/support, compare/contrast, problem/solution, cause/effect, and investigation.
Tone – The overall feeling or effect created by a writer’s attitude, use of words, and sentence structure. This feeling may be serious, mock-serious, humorous, sarcastic, solemn, objective, etc.
New Hampshire Curriculum Framework Mathematics
Problem solving 
Purpose: Problem solving should serve as the organizing feature of the mathematics curriculum (as well as other areas of study) and be applied to everyday activities. Thus, problem  solving approaches should be used to investigate and understand  mathematical content, with students working sometimes independently and sometimes in groups. Students should have many experiences in posing and solving problems from their world using data that are meaningful to them and performing mathematical investigations. Students should build a positive disposition toward problem solving, including the confidence needed  to explore unique  problems and  increasingly complex tasks. 6 – 8 High School
M:PRP:8:1 Students will use problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to:
• Use problem-solving strategies appropriately and effectively for a given situation.
• Determine, collect and organize the relevant information needed to solve real-world problems.
• Apply integrated problem-solving strategies to solve problems in the physical, natural and social sciences, and in pure mathematics.
M:PRP:8:2 Students will use mathematical reasoning and proof and be able to:
• Draw logical conclusions and make generalizations using deductive and inductive reasoning.
• Apply mathematical reasoning skills in other disciplines.

Communication, Connections, and Representations
Purpose: Reading, writing, talking, listening, and modeling provide students with the opportunity to develop deeper mathematical understanding and to integrate the language of mathematics into their world. Actively exploring, investigating, describing, and explaining mathematical ideas promote communication which leads to a greater comprehension of mathematical concepts. Representing ideas and connecting the representations to mathematics lies at the heart of understanding mathematics. Representations make mathematical ideas more concrete and available for reflection, and they help students recognize the common mathematical nature of different situations. Students develop and deepen their understanding of mathematical concepts and relationships as they create, compare, and use various representations.
Mathematical topics, ideas, and procedures must be connected to each other and to the students' everyday experiences, both in and out of school. In particular, mathematics must be connected to all other curriculum areas. Mathematical connections will help students become aware of the usefulness of mathematics, serve to bridge the concrete and the abstract, and enable deeper understanding of important ideas. 6 – 8 High School
M:CCR:8:1 Students will communicate their understanding of mathematics and be able to:
• Articulate ideas clearly and logically in both written and oral form.
• Present, share, explain, and justify thinking with others and build upon the ideas of others to solve problems.
• Formulate questions, conjectures, definitions, and generalizations about data, information, and problem situations.
M:CCR:HS:1 Students will communicate their understanding of mathematics and be able to:
• Explain and justify their thinking and develop increasingly sophisticated questions for given problem-situations.
• Critique and follow the logic of arguments presented within mathematics and across disciplines.
M:CCR:8:2 Students will create and use representations to communicate mathematical ideas and to solve problems and be able to:
• Convert between representations (e.g., a table of values, an equation, and a graph may all be representations of the same function).
M:CCR:8:3 Students will recognize, explore, and develop mathematical connections and be able to:
• Understand that many real-world applications require an understanding of mathematical concepts • Explain in oral and written form the relationships between a real-world problem and an appropriate mathematical model.

Materials:
1. NASA SPRINTT curriculum data. Teachers can use all or some of the Interactive NASA SPRINTT resources (those enclosed??  with this lesson - are my personal choice). (Attached to lesson plan?????.)
2. Student's Individual Science Journals/notebooks to takedown notes or important contents.
3. Individual or group computers to access maps of Polar Climate areas on Earth and references to assist students in creating their cartoon, magazine article, podcast or poster. (Preloaded in class Porta-portal to save time; Podcast software preloaded.) Do THIS UPDATE
  a). A moveable globe or blowup globe that can be manipulated by the students.
  b). An atlas or large wall map will assist the students in visualizing (this sometimes must be taught to students) and understanding how they are connected to the polar climate change.

4. Art materials for posters or brochures to be created by students- these can be recycled or traditional.

5. Jeopardy Game (free template for the computer or for the overhead projector is available at http://www.superteachertools.com/jeopardy/) 

6. Assessment Rubrics with guidelines to meeting the scientific criteria, creative effort, writing conventions and overall product. {Team members will notate each others' contributions and grade their co-workers specifically on effort and collaborative skills.} 

7. Appropriate supplies for brochures, cartoons, posters, and sample scientific magazines for references will be available in the classroom along with reference books. 

Student Requirements: 
· Use the computer to access Prezi or Glogster (can be done in pairs or small groups).
· Keep a Science journal or have an accommodated version.
· Basic knowledge of geography: the locations of Alaska, USA, Antarctica, Canada. Finland, Greenland, Russia/USSR, and polar climate areas on planet Earth.

Teacher Requirements: 
· Record then post daily agenda, purpose, goals and enduring understandings for students.
· Use a Smart Board® and/or computer to access SPRINTT and other electronic resources. 
· Basic knowledge of Earth's geography: the locations of the polar countries and continents involved and especially Alaska, USA; Antarctica, Canada, Finland, Greenland, and Russia. 
· Good Time management or awareness to keep students on track using the computer websites or differentiated outline packet so they do not perseverate.

Assessments: ADAPT THIS list to LESSON INCLUDE Outline IN LESSON ATTACHMENTS with the Rubrics
1. After watching the MOVIE or Video clips BE SPECIFIC HERE students have completed a given outline with any 3 main concepts and supporting ideas to reference the items they believe were historically important and changed the polar climate. (Bloom's Knowledge & Comprehension). 
2. Students demonstrate their understanding of how increasing temperatures are changing society, by identifying then explaining how it changes America's future from a Scientific/ historical perspective. Students choose to create a cartoon, magazine article, 3 minute podcast or poster to demonstrate their level of understanding. (Bloom's Knowledge & Comprehension).
3. Students reflect then give examples of 3 concepts (posted in their Science Journals) that they found interesting, inspiring, or surprising on a virtual fieldtrip to the Smithsonian Institute's Museum and the ??? Museum. (Bloom's Comprehension & Analysis). This is relayed in a whole class discussion to allow collaborative learning resulting in higher retention rates by students teaching and learning socially. (May be shared with a document camera and Smart Board® with the class)
4. Students create a concept map detailing how indigenous people and scientists in addition to NASA scientists study Polar Climate Change, model scientific inquiry, and evaluate its real world connection to his/her own life. Students may create this concept map by hand or on a computer. (Bloom's Application & Evaluation).

Lesson Reflection:   
*What worked well?    
 *What needs to be changed to be more effective?
Rubric for Evaluation of Science          Use for students'  brochure, cartoon, concept map,  magazine article, podcast or poster 
	Attribute/Criteria
	1 - Not Acceptable
	2 - Below Expectations
	3 - Meets Expectations
	4 - Exceeds Expectations

	Journal
	 
	 
	 
	 

	Reports logically coherent and sequential
	Conditions for data and/or graphs not stated. Unclear report
	All data present, but not in sequence. Must search for items
	Data presented clearly following each procedure
	Data presented clearly along with excellent narrative

	Critical evaluation of findings
	Blind acceptance of clearly defective results
	Recognizes defective results but does not know what to do
	Recognizes defective results and figures out the cause
	Recognizes defective results and eliminates the cause

	Correlation between data and theory
	Not done
	Done poorly or incompletely
	Complete and done well
	Qualitative accounting for differences

	Ability to draw proper conclusions from activities
	Conclusions not drawn
	Incorrect conclusions drawn
	Correct conclusions drawn
	Correct conclusions      correlated to other material

	Writing Conventions/ Spelling and grammar
	No attention to detail/not spellchecked 
Many errors
	Needs work Several errors
	Good  Overall No more than two errors
	Excellent      No errors

	Collaborates and contributes to 
-------------------------------------------
Computer use
	 Unacceptable Behavior/attitude and work rate must be better 
-----------------------
	 Needs work Can listen and get along better
----------------------------
	Good       Works well with others in team
----------------------------
	 Excellent Leader and Listener in team
----------------------------------------

	Data analysis
	Not done
	Needs work Done incorrectly
	Good                Done correctly and completely
	Excellent                       Done correctly and completely

	Data presentation
	Not done
	Needs work   Done incorrectly
	Good               Done correctly and completely
	 Excellent                      Done correctly and completely

	For locating resources that lab may require (No wikipedia)
-----------------------------------------
Cited Resources
-------------------------------------------
Original artwork of student
	Not done 
 ------------------------                         Not done
--------------------------
Copied completely
	Needs work Done incorrectly                              --------------------- Done incorrectly
---------------------------
Little effort applied
	Good: Done correctly & completely  ------- Done correctly and completely 
----------------------------
Good effort applied
	Excellent   Done correctly and completely                        --------------------------------------- 
 Done very well, correctly and completely                                                ---------------------------------------


Excellent effort applied



PREZI   RUBRIC
	Attribute/Criteria
	1 - Not Acceptable
	2 - Below Expectations
	3 - Meets Expectations
	4 - Exceeds Expectations



	Data analysis
	Not done
	Needs work Done incorrectly
	Good                Done correctly and completely
	Excellent                       Done correctly and completely

	Data presentation
	Not done
	Needs work   Done incorrectly
	Good               Done correctly and completely
	 Excellent                      Done correctly and completely

	For locating resources that lab may require (No Wikipedia)
                                           Cited Resources

Appearance: Easy to read font 
 Background: colors allow 	font to stand out clearly
Overall Flow: Materials in order that  makes sense
Scientific details: Lists 3 Important content details/facts
Presentation: 
   Voice
   Gives unobstructed view when presenting
  Writing mechanics: SPELL CHECKED!
	Not done 
 ------------------------                         
Not done
	Needs work Done incorrectly                              --------------------- 
Done incorrectly
	Good          Done correctly and completely------- 
Done correctly and completely --
	Excellent   Done correctly and completely                       ------------------------------------ 
                                           Done correctly and completely






Name------------------------------------  Team members:----------------------------, -------------------------------------


SELF- & PEER- REFLECTION RUBRIC
	Attribute/Criteria
	1 - Not Acceptable
	2 - Below Expectations
	3 - Meets Expectations
	4 - Exceeds Expectations


Team player(s)
--------------------------------------------------------------------------------------------------------------------------------------------Did work required
--------------------------------------------------------------------------------------------------------------------------------------------Helped others if needed
--------------------------------------------------------------------------------------------------------------------------------------------
Contributed quality work
---------------------------------------------------------------------------------------------------------------------------------------------Paid attention as needed
---------------------------------------------------------------------------------------------------------------------------------------------
	Collaborated and contributed to 
------------------------------------------
	 Unacceptable Behavior/attitude and work rate must be better 
-----------------------
	 Needs work Can listen and get along better
----------------------------
	Good       Works well with others in team
----------------------------
	 Excellent Leader and Listener in team
----------------------------------------


My personal contributions: 
Did work required
--------------------------------------------------------------------------------------------------------------------------------------------Helped others if needed
--------------------------------------------------------------------------------------------------------------------------------------------
Contributed quality work
--------------------------------------------------------------------------------------------------------------------------------------------Paid attention as needed
---------------------------------------------------------------------------------------------------------------------------------------------    
	Collaborated and contributed to 
------------------------------------------
	 Unacceptable Behavior/attitude and work rate must be better 
-----------------------
	 Needs work Can listen and get along better
----------------------------
	Good       Works well with others in team
----------------------------
	 Excellent Leader and Listener in team
----------------------------------------


        





NASA SPRINTT  Vocabulary (Definitions from Merrium-Webster.com and SPRINTT)
ANDRILL - an acronym for "Antarctic Geological Drilling." This project studies climate change by taking core samples from beneath the seafloor to peer up to 5 million years into the past to learn how climate has evolved in Antarctica.
Arctic - pertaining to, or located at or near the North Pole: the arctic region. 
Antarctic - the continent surrounding the South Pole: almost entirely covered by an ice sheet. about 5,000,000 sq. mi. (12,950,000 sq. km).
authentic - not false or copied; genuine; real: an authentic antique.
biome - a complex biotic community characterized by distinctive plant and animal species and maintained under the climatic conditions of the region, especially such a community that has developed to climax. 
carbon footprint - a marked effect, impression, or impact one leaves globally from his/her use of carbon products such as fossil fuels like gas, oil, and petroleum products.
    carbon - a nonmetallic element found native (as in diamond and graphite) or as a constituent   	of coal, petroleum, and asphalt... 
    footprint - an impression of the foot on a surface a: the area on a surface covered by 	something; range of operation (as of a service) a global footprint
Circumpolar - surrounding or found near a pole of the earth
Climate Change - to replace with a different condition of the weather and therefore its affects on the environment.
    Climate - a region of the earth having specified climatic conditions a: the average course 	or condition of the weather at a place usually over a period of years as exhibited by 	temperature, wind velocity, and precipitation 
    Change - to replace with another; to give a different position, course, or direction to 
conservation - careful preservation and protection of something; especially: planned management of a natural resource to prevent exploitation, pollution, destruction, or neglect
ecosystem - a system made up of an ecological community of living things interacting with their environment especially under natural conditions
evolution - the history of the development of a biological group (as a race or species)
Indigenous - : produced, growing, or living naturally in a particular region or environment <indigenous plants> <indigenous tribes>  
Inuit - the Eskimo people or indigenous tribes of North America and Greenland
Glacier - a large body of ice moving slowly down a slope or valley or spreading outward on a land surface
Measure - the dimensions, capacity, or amount of something ascertained by measuring using an instrument or utensil 
Permafrost -  a permanently frozen layer at variable depth below the surface in frigid regions of a planet (as earth)
Population - the whole number of people living in a country or region ;a group of one or more species of organisms living in a particular area or habitat 
Scientific Inquiry - 
    Earth science - any of the sciences (as geology, meteorology, or oceanography) that deal with   	the earth or with one or more of its parts 
    Life science - : a branch of science (as biology, medicine, and sometimes anthropology or 	sociology) that deals with living things and life processes 
    natural science - any of the sciences (as physics, chemistry, or biology) that deal with matter, 	energy, and their relationships and transformations or with measurable natural events
    physical science - any of the natural sciences (as physics, geology, and astronomy) that deal 	primarily with nonliving materials
    Scientific - of, relating to, or exhibiting the methods or rules of science
    Inquiry -a search for truth or knowledge; a careful examination
Sea Ice - Ice that floats on and in the oceans or seas
    Ice - frozen water; a sheet or stretch of ice
    Sea - a great body of salt water that covers much of the earth; 
SPRINTT: Student Polar Research with IPY National (and International) Teacher Training
Taiga - a moist northern forest that consists mostly of cone-producing/coniferous  trees (as pines, spruces, and firs) and begins where the tundra ends
Tundra - a treeless plain in arctic regions having a permanently frozen layer below the surface soil and plant life made up mostly of mosses, lichens, herbs, and very small shrubs
	Students can practice this vocabulary with Word Search Puzzles I created.	
MUST CREATE HANDOUT OUTLINE FOR LESSONS






ICEBERG
[image: http://www.us-satellite.net/sprintt/images/lessonimages/iceberg.jpg]


Venn Diagram  Use the attached version of a Venn Diagram or create your own. (http://www.eduplace.com/graphicorganizer/pdf/venn.pdf.)
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