Implementation Plan

Susy Ellison

Class Title:  Neanderthals to Newton
                                    Advisor: Susy Ellison
Academic Content Area:  Science 
Content Standard:  Physical Science
Reading, Writing (W) & Communicating Standard MARK AT LEAST ONE: ☐WRITING & COMPOSITION    XRESEARCH & REASONING


I created and followed plans for two different classes during the 2011/12 school year that incorporated some of the concepts I learned about during my PolarTREC summer experiences.  These plans follow the ‘Understanding by Design’ format that we use at Yampah Mountain High School.  I was also able to include concepts and information from both my experiences during a weeklong experiential education trip to SW Colorado that focused on the Hisatsanim (Anasazi) and prehistoric Pueblo cultures.  Students visited ruins at a variety of sites (the Ute Tribal Park, Hovenweep National Monument, Lowry Ruins) as they learned about archaeology, ancient cultures, and current pueblo cultures.  I will be repeating this trip during the 2012/13 school year.

	Prepared Graduates:

· Apply an understanding that energy exists in various forms, and its transformation and conservation occur in processes that are predictable and measurable

	

	Stage 1- High School & Grade Level Expectations (Desired Results): 

	In every class and content area, to have a thorough understanding, students should ask and answer these questions: 

· From whose viewpoint are we seeing or reading or hearing? From what angle or perspective? 

· How do we know when we know? What's the evidence, and how reliable is it? 

· How are things, events, or people connected to each other? What is the cause and what is the effect? How do they fit together? 

· What's new and what's old? Have we run across this idea before?

	Concepts and Skills Students Master (Established Goals/Standards):

	Energy exists in many forms such as mechanical, chemical, electrical, radiant, thermal, and nuclear, that can be quantified and experimentally determined.



	W (writing/research from RWC) Concepts and Skills Students Master (Established Goals/Standards):

	1. Self-designed research provides insightful information, conclusions, and possible solutions

	Evidence Outcomes (Knowledge & Skills):
	21st Century Skills and Readiness Competencies

	Students can:

a.  Develop, communicate, and justify an evidence-based scientific

explanation regarding the potential and kinetic nature of mechanical

energy (DOK 1-3)

b.  Use appropriate measurements, equations and graphs to gather,

analyze, and interpret data on the quantity of energy in a system or

an object (DOK 1-3)

c.  Use direct and indirect evidence to develop predictions of the types

of energy associated with objects (DOK 2-3)

	Inquiry Questions (Essential Questions):
What problem, question, inquiry needs to be uncovered?
1.  Why is 100 percent efficiency impossible in an energy

transformation?

2.  How does the law of conservation of energy help us solve problems

involving complex systems?

3.  Scientists or engineers often say energy is "lost." Is there a word

that might be better than "lost?" Why?

	W (writing/research) Evidence Outcomes (Knowledge & Skills):
	Relevance & Application:

So what? Why does it matter?

1.  Critically evaluate scientific claims made in popular media or by

peers regarding the application of energy transformations, and

determine if the evidence presented is appropriate and sufficient to

support the claims. (DOK 2-3)

2.  Ask testable questions and make a falsifiable hypothesis about the

conservation of energy, and use an inquiry approach to find an

answer. (DOK 1-4)

3.  Share experimental data, and respectfully discuss conflicting results

emulating the practice of scientists. (DOK 2-3)


	Students can:

a.  Define and narrow a topic for research (thesis statement,

hypothesis, research question) to address a specific purpose and

audience (DOK 3)
b.  Evaluate and revise research questions for precision and

clarity (DOK 3)
c.  Evaluate quality, accuracy, and completeness of information and

the bias, credibility and reliability of the sources (DOK 3)
d.  Use a variety of strategies (e.g. technical reading, direct

observation, survey development) to collect relevant information to

support the thesis/research question and explain why specific

strategies were used instead of others (DOK 3-4)
	

	
	Nature of Content Area (Enduring Understanding):
What are the big, real world ideas students will understand?

1.  Critically evaluate scientific claims made in popular media or by

peers regarding the application of energy transformations, and

determine if the evidence presented is appropriate and sufficient to

support the claims. (DOK 2-3)

2.  Ask testable questions and make a falsifiable hypothesis about the

conservation of energy, and use an inquiry approach to find an

answer. (DOK 1-4)

3.  Share experimental data, and respectfully discuss conflicting results

emulating the practice of scientists. (DOK 2-3)



	

	Stage 2—Assessment of Evidence Outcomes
These 6 Facets of Understanding provide a helpful framework for building appropriate assessment tasks:

· Explain: the student generalizes, makes connections, has a sound theory 

· Interpret: the student offers a plausible and supported account of text, data, experience 

· Apply: the student can transfer, adapt, adjust, address novel problems 

· Perspective: the student can see from different points of view 

· Empathy: the student can walk in the shoes of people/characters

(Self-understanding: the student can self-assess, see the limits of their understanding

	Performance Tasks (There must be at least one for each evidence outcome in Stage 1):
	Portfolio PWR:

	How will students demonstrate understanding of the evidence outcomes? How will you know students have learned the evidence outcomes?

a.  Develop, communicate, and justify an evidence-based scientific

explanation regarding the potential and kinetic nature of mechanical

energy (DOK 1-3)  BY: applying concepts of potential and kinetic energy as they research, describe, and create tools for a  variety of purposes

b.  Use appropriate measurements, equations and graphs to gather,

analyze, and interpret data on the quantity of energy in a system or

an object (DOK 1-3)  BY:  designing, conducting, and recording data from their tool research/design/creation

c.  Use direct and indirect evidence to develop predictions of the types

of energy associated with objects (DOK 2-3)  BY:  researching and analyzing past human-created tools 


	What Portfolio PWR will students address?



	W Performance Tasks (At least one for each W evidence outcome in Stage 1):
	

	How will students demonstrate understanding of the evidence outcomes? How will you know students have learned the evidence outcomes?

a.  Define and narrow a topic for research (thesis statement, hypothesis, research question) to address a specific purpose and audience (DOK 3) BY:  creating a research question and performing research on tools
b.  Evaluate and revise research questions for precision and clarity (DOK 3) BY:  creating a research question and performing research on tools
c.  Evaluate quality, accuracy, and completeness of information and the bias, credibility and reliability of the sources (DOK 3) BY:  creating a research question and performing research on tools
d.  Use a variety of strategies (e.g. technical reading, direct observation, survey development) to collect relevant information to support the thesis/research question and explain why specific

strategies were used instead of others (DOK 3-4) BY:  creating a research question and performing research on tools

	


	

	Stage 3—Learning Plan

	Instructional Strategy-Marzano Instruction that Works:                                                         Setting Objectives          Non-linguistic Representations    

Providing Feedback        Summarizing
Reinforcing Effort           Note Taking
Cues & Questions           Identifying Similarities/Differences
Advance Organizers       Practice
Generating & Testing Hypothesis
	Type of Knowledge- Bloom’s 6 Cognitive Domains:                                                         Remember: Recognize, list, describe, retrieve, name, find                                                                                     Understand: interpret, summarize, paraphrase, explain                                               Apply: Implement, carry out, use, execute                                                               Analyze: Compare, organize, deconstruct, interrogate, find                                        Evaluate: Check, hypothesize, critique, experiment, judge                                             Create: Design, construct, plan, produce, invent

	Learning Activities & Instructional Strategies: What learning experiences & research-based instruction will enable students to achieve the concepts and skills to master? What classroom activities will help students meet the evidence outcomes?
	Key Terms & Vocabulary
	Cognitive Domain:

	Beginning of Unit/Class

List 10 most important tools

Definition of a tool

Discussion of significance of fire, cordage, pottery, stone tools
	Technology

Tool


	Understand

Apply

Analyze

	During Unit/Class
1. Fire—the significance of fire, readings on archaeological evidence for man using fire as a ‘tool’, classroom challenge—make fire without matches, etc.

2. Stone tools—flint knapping demonstration (and why there are so many chips of chert and so few points in an archaeological dig), types/styles of stone tools, what do tools tell about the culture that designed/used them.

3. Food preparation and storage—baskets, pottery, and comparisons with ‘modern’ techniques.  Advantages and disadvantages of each.

4. What do artifacts tell us about older cultures, how do our cultural biases influence our interpretation of tools from the past?  Writing assignments, Motel of Mysteries (David McAuley book), Garbology—readings and assignments.
	
	

	End of Unit/Class
Designing a tool for the next century—final activity/presentation


	
	


Class Title:  Climate and Weather


Advisor: Susy Ellison
Academic Content Area:  Science 
Content Standard:  Earth Science
Reading, Writing (W) & Communicating Standard MARK AT LEAST ONE: ☐WRITING & COMPOSITION     X RESEARCH & REASONING

	Prepared Graduates:

· Evaluate evidence that Earth's geosphere, atmosphere, hydrosphere, and biosphere interact as a complex system

	

	Stage 1- High School & Grade Level Expectations (Desired Results): 

	In every class and content area, to have a thorough understanding, students should ask and answer these questions: 

· From whose viewpoint are we seeing or reading or hearing? From what angle or perspective? 

· How do we know when we know? What's the evidence, and how reliable is it? 

· How are things, events, or people connected to each other? What is the cause and what is the effect? How do they fit together? 

· What's new and what's old? Have we run across this idea before?

	Concepts and Skills Students Master (Established Goals/Standards):

	4. Climate is the result of energy transfer among interactions of the atmosphere, hydrosphere, geosphere, and biosphere

	W (writing/research from RWC) Concepts and Skills Students Master (Established Goals/Standards):

	1. Self-designed research provides insightful information, conclusions, and possible solutions


	Evidence Outcomes (Knowledge & Skills):
	21st Century Skills and Readiness Competencies

	Students can:

4a.  Develop, communicate, and justify an evidence-based scientific explanation that shows climate is a result of energy transfer among the atmosphere, hydrosphere, geosphere, and biosphere.

4b.  Analyze and interpret data on the Earth’s climate.

4c.  Explain how a combination of factors such as Earth’s tilt, seasons, geophysical location, proximity to oceans, landmass location, latitude, and elevation determine a location’s climate.

4d.  Identify mechanisms in the past and present that have changed Earth’s climate.

4e.  Analyze the evidence and assumptions regarding climate change.

4f.  Interpret evidence from weather stations, buoys, satellites, radars, ice and ocean sediment cores, tree rings, cave deposits, native knowledge, and other sources in relation to climate change.


	Inquiry Questions (Essential Questions):
What problem, question, inquiry needs to be uncovered?
1. How can changes in the ocean create climate change?

2. How is climate influenced by changes in Earth's energy balance?

3. How have climates changed over Earth's history?

4. How does climate change impact all of Earth's systems?

5. How have climate changes impacted human society?

	W (writing/research) Evidence Outcomes (Knowledge & Skills):
	Relevance & Application:

So what? Why does it matter?

1.  Much of the data we receive about the ocean and the atmosphere is from satellites.

2.  Human actions such as burning fossil fuels might impact Earth's climate.

3.  Technological solutions and personal choices such as driving higher mileage cars and using less electricity could reduce the human impact on climate.


	Students can:

a.  Define and narrow a topic for research (thesis statement,

hypothesis, research question) to address a specific purpose and

audience (DOK 3)
b.  Evaluate and revise research questions for precision and

clarity (DOK 3)
c.  Evaluate quality, accuracy, and completeness of information and

the bias, credibility and reliability of the sources (DOK 3)
d.  Use a variety of strategies (e.g. technical reading, direct

observation, survey development) to collect relevant information to

support the thesis/research question and explain why specific

strategies were used instead of others (DOK 3-4)
	

	
	Nature of Content Area (Enduring Understanding):
What are the big, real world ideas students will understand?

1. Understand how observations, experiments, and theory are used to construct and refine computer models. (DOK 1)
2.  Examine how computer models are used in predicting the impacts of climate change. (DOK 1-2)
3.  Critically evaluate scientific claims in popular media and by peers regarding climate and climate change, and determine if the evidence presented is appropriate and sufficient to support the

claims. (DOK 2-3)


	

	Stage 2—Assessment of Evidence Outcomes
These 6 Facets of Understanding provide a helpful framework for building appropriate assessment tasks:

· Explain: the student generalizes, makes connections, has a sound theory 

· Interpret: the student offers a plausible and supported account of text, data, experience 

· Apply: the student can transfer, adapt, adjust, address novel problems 

· Perspective: the student can see from different points of view 

· Empathy: the student can walk in the shoes of people/characters

(Self-understanding: the student can self-assess, see the limits of their understanding

	Performance Tasks (There must be at least one for each evidence outcome in Stage 1):
	Portfolio PWR:

	How will students demonstrate understanding of the evidence outcomes? How will you know students have learned the evidence outcomes?

4a.  Develop, communicate, and justify an evidence-based scientific explanation that shows climate is a result of energy transfer among the atmosphere, hydrosphere, geosphere, and biosphere. BY:   creating maps of ocean and atmospheric currents, analyzing maps of world climate zones, and downloading and analyzing daily regional weather reports.
4b.  Analyze and interpret data on the Earth’s climate.  BY:  using GIS maps/activities
4c.  Explain how a combination of factors such as Earth’s tilt, seasons, geophysical location, proximity to oceans, landmass location, latitude, and elevation determine a location’s climate. BY:  creating and analyzing maps of world climate zones
4d.  Identify mechanisms in the past and present that have changed Earth’s climate.  
4e.  Analyze the evidence and assumptions regarding climate change.

4f.  Interpret evidence from weather stations, buoys, satellites, radars, ice and ocean sediment cores, tree rings, cave deposits, native knowledge, and other sources in relation to climate change.  BY:   researching first-hand accounts of current and past weather and climate indicators (tree cores, ice cores, plant phenology).

	What Portfolio PWR will students address?



	W Performance Tasks (At least one for each W evidence outcome in Stage 1):
	

	How will students demonstrate understanding of the evidence outcomes? How will you know students have learned the evidence outcomes?

Poster Project—research, creation, presentation.

	


	

	Stage 3—Learning Plan

	Instructional Strategy-Marzano Instruction that Works:                                                         Setting Objectives          Non-linguistic Representations    

Providing Feedback        Summarizing
Reinforcing Effort           Note Taking
Cues & Questions           Identifying Similarities/Differences
Advance Organizers       Practice
Generating & Testing Hypothesis
	Type of Knowledge- Bloom’s 6 Cognitive Domains:                                                         Remember: Recognize, list, describe, retrieve, name, find                                                                                     Understand: interpret, summarize, paraphrase, explain                                               Apply: Implement, carry out, use, execute                                                               Analyze: Compare, organize, deconstruct, interrogate, find                                        Evaluate: Check, hypothesize, critique, experiment, judge                                             Create: Design, construct, plan, produce, invent

	Learning Activities & Instructional Strategies: What learning experiences & research-based instruction will enable students to achieve the concepts and skills to master? What classroom activities will help students meet the evidence outcomes?
	Key Terms & Vocabulary
	Cognitive Domain:

	Beginning of Unit/Class

Pretest—what is climate, what is weather, how are the two related?

Meteorology vocabulary ‘Do You Know’
	
	

	During Unit/Class
Climate vs. weather—long-term trends vs. short term

Solar-powered climate:  Ocean currents—thermohaline motor

                                    Atmospheric currents

                                    Map of currents, climate implications

Geography and climate:  elevation, latitude (permafrost, etc)

Climate indices:  graphing long-term climate data

Climate Report Posters:  small group activity using data from the past years.

Dendroclimatology:  slideshow from recent visit to LDEO, reading tree ring articles from LDEO, climate change proxy readings/response writing activity, dendroclimatology activities from Windows to the Universe website

	
	

	End of Unit/Class
Windows to the Universe, tree core activity.  Classroom discussion/group activity on current climate conditions and how they might appear in the dendro record many years from now.
	
	


