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In This Activity …

Students will research, debate, and develop an electric energy system that powers their community. Their plan 

will consider the needs of humans as well as renewable and sustainable practices in electric power generation, 

transmission, and distribution that build strong communities and a healthy environment. 
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OVERVIEW
 

Electricity is one of the most important innovations of all time to humans. It heats houses, cooks and freezes food, 

transports goods and people, and creates light. Without this tool, humans would be challenged to survive from day 

to day. But consumers often take this energy for granted and do not understand how this energy is generated and 

transmitted to where they need it. 

Electricity is a natural phenomenon that occurs within atoms, which are the building blocks to matter. The center of 

an atom, or the nucleus, contains neutrally and positively charged particles called neutrons and protons respectively. 

Outside the center of the atom, electrons (or negatively charged particles) revolve around the nucleus and are attracted 

to the positive charge of the nucleus. Sometimes, an atom will lose these electrons when they are attracted to a stronger 

positive charge from other atoms. These electrons will jump and flow from one atom to another, creating a current of 

electricity. 

Today, humans use generators to transform energy into electrical currents. For example, a common method is to burn 

fossil fuels (natural gas and coal) to boil water and create steam. This steam causes a turbine to spin magnets across 

coils of copper wire, which excites and pulls electrons in the copper wiring to create currents of electricity. Natural gas 

and coal are traditional generation methods that produce large amounts of carbon emissions that contribute to climate 

change and global warming. Fossil fuels are also limited resources that will not sustain humans indefinitely. However, 

fossil fuels generated 65% of all electricity in America in 2018. 

GRADE LEVELS
Middle School - Grades 6-8
High School - Grades 9-12

CONTENT AREA     
Energy Science, Energy Management, 
Environmental Management,   
Energy Economics 

UNIT THEME
Energy Science and Sustainability

TOPIC
Renewable Energy, Electricity,   
Electric Transmission System, Electric   
Generation, Electric Transmission,  
Electric Distribution,    
Environmental Management,   
Electric Careers

TIME REQUIRED
Three, 45-minute sessions
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Clean and renewable energy is growing. Hydropower and wind turbines use falling water and wind currents to spin 

turbines and generate electricity. Solar panels are generators that use energy in the sunlight (photons) to excite 

electrons. These renewable energy sources produce zero carbon emissions and aid the economy by using indefinite 

resources that are local (rather than transported and imported from mines). In only 18 years, renewable energy has 

increased by 100%. And since technology is becoming less expensive, communities and utilities have more opportunities 

to invest in renewable energy and improve their environmental footprint.

Electricity is delivered to where people need it through an electric transmission system. This system of transmission lines 

and substations connect with generators and distribution systems. The electricity first starts at the generation source and 

then flows through transmission lines, which are wires that are designed to carry electricity long distances and are strung 

across tower-like structures. The transmission lines connect the electricity to substations, which have large transformers 

that lower the electric voltage (the measure of the excitement of electrons) to safer, more consumable levels. Near 

communities, the electricity flows through distribution lines, which use smaller poles, transformers and wires to carry 

the electricity to consumers. Electric transmission systems are connected across the entire country, creating the national 

electric grid. 

New technology is being developed all the time that allows us to use clean, renewable energy more effectively. In the 

past, electric energy had to be used as it was generated. Today, energy storage systems are being implemented to 

store the energy from electricity when the sun and wind are available for use later, such as on cloudy days or at night. As 

renewable energy grows and replaces fossil fuels, it is important that communities and utilities adapt, re-invent, and find 

new pathways for their energy systems to generate and deliver electricity to where it is needed.

In this activity, students will assume career roles in electric energy while researching, debating, and designing a diorama 

for an energy system for their community. Their diorama presentations will debate which energy system best sustains 

their community, environment, and economy. 
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ENDURING UNDERSTANDING:
Students will understand how renewable energy can benefit communities and improve 

environments. Students will also understand the economic, social, and environmental 

considerations that people with careers in electricity must balance when developing 

electric energy systems. 

CONTENT OBJECTIVES: 

Students will be able to evaluate the different renewable energy generation sources, 

transmission equipment, maintenance, and environmental management that can be 

used to deliver safe and reliable power to communities. Students will also investigate the 

various careers behind the electric transmission system to help them in their research.

     
LEARNER OUTCOMES: 

Students will use online research and videos to determine renewable, logical, and 

efficient features of their energy system. Students will use their research, group 

discussions, and debate to resolve which renewable energy solutions will sustain their 

community.  

PROCESS OBJECTIVES: 
Students will work in small and large groups to process new information and use 

evidence to come to conclusions.

MATERIALS NEEDED: (for each group, for each student) 

•  Access to computers and the Internet

•  Four classroom videos and background info at: 

http://intotheoutdoors.org/topics/generating-our-electricity/

http://intotheoutdoors.org/topics/decoding-the-electrical-transmission-system/

http://intotheoutdoors.org/topics/maintaining-the-flow-of-electrons/

http://intotheoutdoors.org/topics/electricity-and-the-world/

• Pre-lesson Worksheet with questions to fill in while watching the video

• Various Student Career Worksheets

• Cardboard

• Art supplies: construction paper, clay, glue, string, paint, scissors
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PROCEDURES 
Session 1: 
Before watching the four classroom videos or reading the website background information, ask students to discuss where 

electricity comes from and how it is delivered to where they need it. Have students brainstorm and sketch the path they 

think electricity takes to arrive at their school or community. Then lead a short discussion on what employees who work in 

the electric industry should consider when planning and constructing that path.

Have students download, or print and distribute the Pre-Lesson Student Worksheet (copy contained on the web link). 

Instruct students to fill in the worksheet while watching the videos. Go over the questions with the students before 

viewing so they know what to look and listen for.

Watch the classroom videos (in the following order): 

1.  Generating our Electricity

2.  Decoding the Electrical Transmission System

3.  Maintaining the Flow of Electrons

4.  Electricity and the World

After watching the videos, review and discuss the answers 

to the worksheet questions as a class. 

Session 2: Research and Energy System Development

Inform the class that they will be planning, designing, and presenting a diorama of an energy system to power their 

community. Discussion should include providing uninterrupted power to all community citizens, schools and businesses, 

and protecting the energy system from cyberattacks. Their dioramas must incorporate renewable energy and include 

solutions that reduce their energy use and provide environmental protection. 

Next, divide the class into groups of five students. Assign each student in each group a career role:

• Power Engineer

• Electrical Planning Engineer

• Security Manager

• System Control Operator

• Environmental Manager
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Have students download and print, or hand out to each 

student their respective Student Career Worksheet (copies 

contained on the web link). In their small groups, have 

students perform online research from links provided and 

from other sources they discover. The worksheets give 

instructions and research options that will guide students 

in their information gathering. Then, have the small groups 

discuss and design their energy system diorama on a sheet 

of cardboard with art supplies. Encourage the students to use 

their imaginations and construct houses, electric equipment, 

and environments out of paper, clay, cardboard, paints, and 

more. Inform the large groups that they will present their 

electric energy system to the class and their presentation 

must be supported by factual research and logical reasoning.

Session 3: Energy System Presentations and Class Debate 

Have each group present their Energy System Diorama, supporting research and logical reasoning for their plan. Limit 

each group to five minutes presentation time followed by two minutes of questions from other groups. 

After all groups present their plans, open the floor to discussion on the renewable or innovative solutions that groups 

used. Have the students debate which energy system will sustain their community the best. Students should focus on 

electric reliability, safety, cost-efficiency, cybersecurity and environmental health when discussing their energy systems. 

Students may use their career knowledge and research to vigorously debate. Then have the class vote on which team 

designed the best energy system. Each student will be given two cutouts of their career role for the voting, and must give 

their cutouts to two dioramas that uphold their career goals. The energy system with the most “people working” in their 

diorama wins the challenge!

Conclude the discussion by revisiting their initial sketch or ideas of an energy system. Discuss what students think 

communities should know about electric power and renewable energy. Ask students to critically think about the 

manpower and innovations it will take to convert traditional methods to more renewable energy systems in the near 

future. End conversation by encouraging students to consider a career in energy or look into nonprofit organizations in 

their community that focus on renewable energy.
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ASSESSMENT
• Students will be informally assessed based on their 

participation within their groups and during class 

presentations and discussions. 

• Teachers could collect the Pre-Lesson Student 

Worksheets and formally assess the discussion notes 

students took during the video to check for completion. 

• Students can be assessed on meeting the formal learning 

objectives based on how thoroughly students completed 

their group worksheets and dioramas.

• Students can be evaluated on their presentations during 

Session 3. 

 EXTENSION ACTIVITIES
Teachers may help students connect and share their diorama presentations with utilities. Students may receive 

input on their designs and ask utilities questions as to what it would take for a community to convert to renewable 

energy solutions. The students can alter their dioramas based on the feedback and present their findings   

to the class.

Challenge students who are interested in pursuing a career in electricity to explore the different career options 

available by re-watching the classroom videos. Have the students select a career and contact a person currently 

working in that position near them. The students may learn about the career duties, goals, and education of 

that role while also sharing their energy system ideas with the employee. Assign the students to create a career 

portfolio and a plan-of-action to achieving that career. 

RESOURCES FOR TEACHERS & STUDENT RESEARCH
• https://www.studentenergy.org/topics/renewable-energy

• https://www.nrdc.org/stories/renewable-energy-clean-facts

• https://www.atcllc.com/learning-center/how-transmission-works/

• https://www.misoenergy.org/

• https://www.eia.gov/totalenergy/data/annual/

• https://psc.wi.gov/Documents/Brochures/Enviromental%20Impacts%20TL.pdf

• https://www.ferc.gov/industries/electric/indus-act/reliability/cybersecurity.asp

• https://energy.gov/epsa/downloads/electric-grid-security-and-resilience-establishing-baseline-adversarial-
threats
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• https://fas.org/sgp/crs/homesec/R43604.pdf

• https://www.atcllc.com/the-environment/environmental-management-system/

• https://www.fws.gov/endangered/

• https://plants.sc.egov.usda.gov/java/

• https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/newsroom/features/?cid=nrcs143_023553

• https://nctc.fws.gov/courses/CSP/CSP7179/resources/ROWHabitat.pdf

STANDARDS
The following National Common Core Standards can be met teaching: 

INVENTING ENERGY SYSTEMS FOR YOUR COMMUNTIY 

Grade 6:
CCSS.ELA-LITERACY.RI.6.1    Cite textual evidence to support analysis of what the text says explicitly as well as inferences drawn from  

  the text.

CCSS.ELA-LITERACY.RI.6.2    Determine a central idea of a text and how it is conveyed through particular details; provide a summary  

  of the text distinct from personal opinions or judgments.

CCSS.ELA-LITERACY.RI.6.4    Determine the meaning of words and phrases as they are used in a text, including figurative,   

  connotative, and technical meanings.

CCSS.ELA-LITERACY.RI.6.7    Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in  

  words to develop a coherent understanding of a topic or issue.

CCSS.ELA-LITERACY.W.6.1    Write arguments to support claims with clear reasons and relevant evidence.

CCSS.ELA-LITERACY.W.6.2   Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information  

  through the selection, organization, and analysis of relevant content.

CCSS.ELA-LITERACY.W.6.3    Write narratives to develop real or imagined experiences or events using effective technique, relevant  

  descriptive details, and well-structured event sequences.

CCSS.ELA-LITERACY.W.6.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to  

  task, purpose, and audience. 

CCSS.ELA-LITERACY.W.6.6    Use technology, including the Internet, to produce and publish writing as well as to interact and   

  collaborate with others; demonstrate sufficient command of keyboarding skills to type a minimum of  

  three pages in a single sitting.

CCSS.ELA-LITERACY.W.6.7    Conduct short research projects to answer a question, drawing on several sources and refocusing the  

  inquiry when appropriate.

CCSS.ELA-LITERACY.W.6.8    Gather relevant information from multiple print and digital sources; assess the credibility of each source;  

  and quote or paraphrase the data and conclusions of others while avoiding plagiarism and providing  

  basic bibliographic information for sources.

CCSS.ELA-LITERACY.W.6.9    Draw evidence from literary or informational texts to support analysis, reflection, and research.

CCSS.ELA-LITERACY.SL.6.1    Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with  

  diverse partners on grade 6 topics, texts, and issues, building on others’ ideas and expressing their  

  own clearly.
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CCSS.ELA-LITERACY.SL.6.2    Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and 

  explain how it contributes to a topic, text, or issue under study.

CCSS.ELA-LITERACY.SL.6.3    Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons  

  and evidence from claims that are not.

CCSS.ELA-LITERACY.SL.6.4    Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and   

  details to accentuate main ideas or themes; use appropriate eye contact, adequate volume, and   

  clear pronunciation.

CCSS.ELA-LITERACY.SL.6.5    Include multimedia components (e.g., graphics, images, music, sound) and visual displays in   

  presentations to clarify information.

CCSS.ELA-LITERACY.SL.6.6    Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when   

  indicated or appropriate.

CCSS.ELA-LITERACY.L.6.1   Demonstrate command of the conventions of standard English grammar and usage when    

  writing or speaking.

CCSS.ELA-LITERACY.L.6.2    Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling  

  when writing.

CCSS.ELA-LITERACY.L.6.3    Use knowledge of language and its conventions when writing, speaking, reading, or listening.

CCSS.ELA-LITERACY.L.6.4    Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on   

  grade 6 reading and content, choosing flexibly from a range of strategies.

CCSS.ELA-LITERACY.L.6.5    Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-LITERACY.L.6.6    Acquire and use accurately grade-appropriate general academic and domain-specific words and   

  phrases; gather vocabulary knowledge when considering a word or phrase important to comprehension  

  or expression.

Grade 7:
CCSS.ELA-LITERACY.RI.7.1    Cite several pieces of textual evidence to support analysis of what the text says explicitly as well as   

  inferences drawn from the text.

CCSS.ELA-LITERACY.RI.7.2    Determine two or more central ideas in a text and analyze their development over the course of the text;  

  provide an objective summary of the text.

CCSS.ELA-LITERACY.RI.7.4    Determine the meaning of words and phrases as they are used in a text, including figurative,   

  connotative, and technical meanings; analyze the impact of a specific word choice on meaning and tone.

CCSS.ELA-LITERACY.W.7.1    Write arguments to support claims with clear reasons and relevant evidence.

CCSS.ELA-LITERACY.W.7.2    Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information  

  through the selection, organization, and analysis of relevant content.

CCSS.ELA-LITERACY.W.7.3    Write narratives to develop real or imagined experiences or events using effective technique, relevant  

  descriptive details, and well-structured event sequences.

CCSS.ELA-LITERACY.W.7.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to  

  task, purpose, and audience.

CCSS.ELA-LITERACY.W.7.6    Use technology, including the Internet, to produce and publish writing and link to and cite sources as  

  well as to interact and collaborate with others, including linking to and citing sources.

CCSS.ELA-LITERACY.W.7.7    Conduct short research projects to answer a question, drawing on several sources and generating   

  additional related, focused questions for further research and investigation.
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CCSS.ELA-LITERACY.W.7.8    Gather relevant information from multiple print and digital sources, using search terms effectively; assess  

  the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others  

  while avoiding plagiarism and following a standard format for citation.

CCSS.ELA-LITERACY.W.7.9   Draw evidence from literary or informational texts to support analysis, reflection, and research.

CCSS.ELA-LITERACY.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.

CCSS.ELA-LITERACY.SL.7.2    Analyze the main ideas and supporting details presented in diverse media and formats (e.g., visually,  

  quantitatively, orally) and explain how the ideas clarify a topic, text, or issue under study.

CCSS.ELA-LITERACY.SL.7.3    Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and the  

  relevance and sufficiency of the evidence.

CCSS.ELA-LITERACY.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.

CCSS.ELA-LITERACY.SL.7.5    Include multimedia components and visual displays in presentations to clarify claims and findings and  

  emphasize salient points.

CCSS.ELA-LITERACY.SL.7.6    Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when   

  indicated or appropriate.

CCSS.ELA-LITERACY.L.7.1    Demonstrate command of the conventions of standard English grammar and usage when    

  writing or speaking.

CCSS.ELA-LITERACY.L.7.2    Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling  

  when writing.

CCSS.ELA-LITERACY.L.7.3    Use knowledge of language and its conventions when writing, speaking, reading, or listening.

CCSS.ELA-LITERACY.L.7.4    Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on   

  grade 7 reading and content, choosing flexibly from a range of strategies.

CCSS.ELA-LITERACY.L.7.5    Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-LITERACY.L.7.6    Acquire and use accurately grade-appropriate general academic and domain-specific words and   

  phrases; gather vocabulary knowledge when considering a word or phrase important to comprehension  

  or expression.

Grade 8:
CCSS.ELA-LITERACY.RI.8.1    Cite the textual evidence that most strongly supports an analysis of what the text says explicitly as well  

  as inferences drawn from the text.

CCSS.ELA-LITERACY.RI.8.2   Determine a central idea of a text and analyze its development over the course of the text, including its  

  relationship to supporting ideas; provide an objective summary of the text.

CCSS.ELA-LITERACY.RI.8.4    Determine the meaning of words and phrases as they are used in a text, including figurative,   

  connotative, and technical meanings; analyze the impact of specific word choices on meaning and tone,  

  including analogies or allusions to other texts.

CCSS.ELA-LITERACY.W.8.1   Write arguments to support claims with clear reasons and relevant evidence.
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CCSS.ELA-LITERACY.W.8.2   Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information  

  through the selection, organization, and analysis of relevant content.

CCSS.ELA-LITERACY.W.8.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to  

  task, purpose, and audience.

CCSS.ELA-LITERACY.W.8.6    Use technology, including the Internet, to produce and publish writing and present the relationships  

  between information and ideas efficiently as well as to interact and collaborate with others.

CCSS.ELA-LITERACY.W.8.7   Conduct short research projects to answer a question (including a self-generated question), drawing on  

  several sources and generating additional related, focused questions that allow for multiple   

  avenues of exploration.

CCSS.ELA-LITERACY.W.8.8    Gather relevant information from multiple print and digital sources, using search terms effectively; assess  

  the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others  

  while avoiding plagiarism and following a standard format for citation.

CCSS.ELA-LITERACY.W.8.9   Draw evidence from literary or informational texts to support analysis, reflection, and research.

CCSS.ELA-LITERACY.SL.8.1   Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with  

  diverse partners on grade 8 topics, texts, and issues, building on others’ ideas and expressing their   

  own clearly.

CCSS.ELA-LITERACY.SL.8.3    Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and   

  relevance and sufficiency of the evidence and identifying when irrelevant evidence is introduced.

CCSS.ELA-LITERACY.SL.8.4   Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant  

  evidence, sound valid reasoning, and well-chosen details; use appropriate eye contact, adequate   

  volume, and clear pronunciation.

CCSS.ELA-LITERACY.SL.8.5   Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and  

  evidence, and add interest.

CCSS.ELA-LITERACY.SL.8.6   Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when   

  indicated or appropriate.

CCSS.ELA-LITERACY.L.8.1    Demonstrate command of the conventions of standard English grammar and usage when    

  writing or speaking.

CCSS.ELA-LITERACY.L.8.2    Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling  

  when writing.

CCSS.ELA-LITERACY.L.8.3    Use knowledge of language and its conventions when writing, speaking, reading, or listening.

CCSS.ELA-LITERACY.L.8.4    Determine or clarify the meaning of unknown and multiple-meaning words or phrases based on grade 8  

  reading and content, choosing flexibly from a range of strategies.

CCSS.ELA-LITERACY.L.8.5    Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-LITERACY.L.8.6    Acquire and use accurately grade-appropriate general academic and domain-specific words and   

  phrases; gather vocabulary knowledge when considering a word or phrase important to comprehension  

  or expression.

Grades 6-8:
CCSS.ELA-LITERACY.RST.6-8.1    Cite specific textual evidence to support analysis of science and technical texts.

CCSS.ELA-LITERACY.RST.6-8.2    Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct  

  from prior knowledge or opinions.

CCSS.ELA-LITERACY.RST.6-8.4    Determine the meaning of symbols, key terms, and ther domain-specific words and phrases as they are  

  used in a specific scientific or technical context relevant to grades 6-8 texts and topics.
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CCSS.ELA-LITERACY.RST.6-8.8    Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.

CCSS.ELA-LITERACY.RST.6-8.9    Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with  

  that gained from reading a text on the same topic.

CCSS.ELA-LITERACY.WHST.6-8.1    Write arguments focused on discipline-specific content.

CCSS.ELA-LITERACY.WHST.6-8.2    Write informative/explanatory texts, including the narration of historical events, scientific procedures/   

  experiments, or technical processes.

CCSS.ELA-LITERACY.WHST.6-8.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to task,  

  purpose, and audience.

CCSS.ELA-LITERACY.WHST.6-8.5    With some guidance and support from peers and adults, develop and strengthen writing as needed by   

  planning, revising, editing, rewriting, or trying a new approach, focusing on how well purpose and audience   

  have been addressed.

CCSS.ELA-LITERACY.WHST.6-8.6    Use technology, including the Internet, to produce and publish writing and present the relationships between   

  information and ideas clearly and efficiently.

CCSS.ELA-LITERACY.WHST.6-8.7   Conduct short research projects to answer a question (including a self-generated question), drawing on several  

  sources and generating additional related, focused questions that allow for multiple avenues of exploration.

CCSS.ELA-LITERACY.WHST.6-8.8   Gather relevant information from multiple print and digital sources, using search terms effectively; assess the   

  credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while   

  avoiding plagiarism and following a standard format for citation

CCSS.ELA-LITERACY.WHST.6-8.9   Draw evidence from literary or informational texts to support analysis, reflection, and research.

Grades 9-10:
CCSS.ELA-LITERACY.RI.9-10.1    Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as   

  inferences drawn from the text.

CCSS.ELA-LITERACY.RI.9-10.4    Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and  

  technical meanings; analyze the cumulative impact of specific word choices on meaning and tone (e.g., how the  

  language of a court opinion differs from that of a newspaper).

CCSS.ELA-LITERACY.W.9-10.1    Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and   

  relevant and sufficient evidence.

CCSS.ELA-LITERACY.W.9-10.2    Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly   

  and accurately through the effective selection, organization, and analysis of content.

CCSS.ELA-LITERACY.W.9-10.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to task,  

  purpose, and audience.

CCSS.ELA-LITERACY.W.9-10.5    Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,  

  focusing on addressing what is most significant for a specific purpose and audience.

CCSS.ELA-LITERACY.W.9-10.6    Use technology, including the Internet, to produce, publish, and update individual or shared writing products,  

  taking advantage of technology’s capacity to link to other information and to display information flexibly   

  and dynamically.

CCSS.ELA-LITERACY.W.9-10.7    Conduct short as well as more sustained research projects to answer a question (including a self-generated   

  question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on  

  the subject, demonstrating understanding of the subject under investigation.
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CCSS.ELA-LITERACY.W.9-10.8    Gather relevant information from multiple authoritative print and digital sources, using advanced searches   

  effectively; assess the usefulness of each source in answering the research question; integrate information into  

  the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

CCSS.ELA-LITERACY.W.9-10.9    Draw evidence from literary or informational texts to support analysis, reflection, and research.

CCSS.ELA-LITERACY.SL.9-10.1    Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led)  

  with diverse partners on grades 9-10 topics, texts, and issues, building on others’ ideas and expressing their own  

  clearly and persuasively.

CCSS.ELA-LITERACY.SL.9-10.2    Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively,   

  orally) evaluating the credibility and accuracy of each source.

CCSS.ELA-LITERACY.SL.9-10.3    Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious   

  reasoning or exaggerated or distorted evidence.

CCSS.ELA-LITERACY.SL.9-10.4    Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can   

  follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose,  

  audience, and task.

CCSS.ELA-LITERACY.SL.9-10.5    Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in   

  presentations to enhance understanding of findings, reasoning, and evidence and to add interest.

CCSS.ELA-LITERACY.SL.9-10.6    Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when    

  indicated or appropriate.

CCSS.ELA-LITERACY.L.9-10.1    Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.

CCSS.ELA-LITERACY.L.9-10.2   Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling   

  when writing.

CCSS.ELA-LITERACY.L.9-10.3    Apply knowledge of language to understand how language functions in different contexts, to make effective   

  choices for meaning or style, and to comprehend more fully when reading or listening.

CCSS.ELA-LITERACY.L.9-10.4   Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grades 9-10  

  reading and content, choosing flexibly from a range of strategies.

CCSS.ELA-LITERACY.L.9-10.5    Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-LITERACY.L.9-10.6    Acquire and use accurately general academic and domain-specific words and phrases, sufficient for reading,   

  writing, speaking, and listening at the college and career readiness level; demonstrate independence in   

  gathering vocabulary knowledge when considering a word or phrase important to comprehension or expression.

CCSS.ELA-LITERACY.RST.9-10.1    Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details  

  of explanations or descriptions.

CCSS.ELA-LITERACY.RST.9-10.2    Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex   

  process, phenomenon, or concept; provide an accurate summary of the text.

CCSS.ELA-LITERACY.RST.9-10.4    Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in  

  a specific scientific or technical context relevant to grades 9-10 texts and topics.

CCSS.ELA-LITERACY.RST.9-10.9    Compare and contrast findings presented in a text to those from other sources (including their own experiments),  

  noting when the findings support or contradict previous explanations or accounts.

CCSS.ELA-LITERACY.WHST.9-10.1   Write arguments focused on discipline-specific content.

CCSS.ELA-LITERACY.WHST.9-10.2   Write informative/explanatory texts, including the narration of historical events, scientific procedures/   

  experiments, or technical processes.
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CCSS.ELA-LITERACY.WHST.9-10.4   Produce clear and coherent writing in which the development, organization, and style are appropriate to task,  

  purpose, and audience.

CCSS.ELA-LITERACY.WHST.9-10.5   Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new    

  approach, focusing on addressing what is most significant for a specific purpose and audience.

CCSS.ELA-LITERACY.WHST.9-10.6   Use technology, including the Internet, to produce, publish, and update individual or shared writing products,  

  taking advantage of technology’s capacity to link to other information and to display information    

  flexibly and dynamically.

CCSS.ELA-LITERACY.WHST.9-10.7   Conduct short as well as more sustained research projects to answer a question (including a self-generated   

  question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on  

  the subject, demonstrating understanding of the subject under investigation.

CCSS.ELA-LITERACY.WHST.9-10.8   Gather relevant information from multiple authoritative print and digital sources, using advanced searches   

  effectively; assess the usefulness of each source in answering the research question; integrate information into  

  the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

CCSS.ELA-LITERACY.WHST.9-10.9   Draw evidence from informational texts to support analysis, reflection, and research.

Grades 11-12:
CCSS.ELA-LITERACY.RI.11-12.1    Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as   

  inferences drawn from the text, including determining where the text leaves matters uncertain.

CCSS.ELA-LITERACY.RI.11-12.4    Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and  

  technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course  

  of a text (e.g., how Madison defines faction in Federalist No. 10).

CCSS.ELA-LITERACY.RI.11-12.7   Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually,   

  quantitatively) as well as in words in order to address a question or solve a problem.

CCSS.ELA-LITERACY.W.11-12.1    Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant  

  and sufficient evidence.

CCSS.ELA-LITERACY.W.11-12.2   Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and  

  accurately through the effective selection, organization, and analysis of content.

CCSS.ELA-LITERACY.W.11-12.4    Produce clear and coherent writing in which the development, organization, and style are appropriate to task,  

  purpose, and audience.

CCSS.ELA-LITERACY.W.11-12.5    Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,  

  focusing on addressing what is most significant for a specific purpose and audience.

CCSS.ELA-LITERACY.W.11-12.6    Use technology, including the Internet, to produce, publish, and update individual or shared writing products in  

  response to ongoing feedback, including new arguments or information.

CCSS.ELA-LITERACY.W.11-12.7    Conduct short as well as more sustained research projects to answer a question (including a self-generated   

  question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on  

  the subject, demonstrating understanding of the subject under investigation.

CCSS.ELA-LITERACY.W.11-12.8    Gather relevant information from multiple authoritative print and digital sources, using advanced searches   

  effectively; assess the strengths and limitations of each source in terms of the task, purpose, and audience;   

  integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance  

  on any one source and following a standard format for citation.

CCSS.ELA-LITERACY.W.11-12.9    Draw evidence from literary or informational texts to support analysis, reflection, and research.



INVENTING ENERGY SYSTEMS FOR YOUR COMMUNITY

15
Grades 6-12Inventing Energy Systems For Your Community Educational Partner  

CCSS.ELA-LITERACY.SL.11-12.1    Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-  

  led) with diverse partners on grades 11-12 topics, texts, and issues, building on others’ ideas and expressing   

  their own clearly and persuasively.

CCSS.ELA-LITERACY.SL.11-12.2    Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively,  

  orally) in order to make informed decisions and solve problems, evaluating the credibility and accuracy of each  

  source and noting any discrepancies among the data.

CCSS.ELA-LITERACY.SL.11-12.3    Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the stance, premises,  

  links among ideas, word choice, points of emphasis, and tone used.

CCSS.ELA-LITERACY.SL.11-12.4   Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that   

  listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the   

  organization, development, substance, and style are appropriate to purpose, audience, and a range of   

  formal and informal tasks.

CCSS.ELA-LITERACY.SL.11-12.5    Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in   

  presentations to enhance understanding of findings, reasoning, and evidence and to add interest.

CCSS.ELA-LITERACY.SL.11-12.6   Adapt speech to a variety of contexts and tasks, demonstrating a command of formal English when indicated or  

  appropriate.

CCSS.ELA-LITERACY.L.11-12.1    Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.

CCSS.ELA-LITERACY.L.11-12.2    Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when   

  writing.

CCSS.ELA-LITERACY.L.11-12.3    Apply knowledge of language to understand how language functions in different contexts, to make effective   

  choices for meaning or style, and to comprehend more fully when reading or listening.

CCSS.ELA-LITERACY.L.11-12.4    Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grades 11-12  

  reading and content, choosing flexibly from a range of strategies.

CCSS.ELA-LITERACY.L.11-12.5    Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

CCSS.ELA-LITERACY.L.11-12.6    Acquire and use accurately general academic and domain-specific words and phrases, sufficient for reading,   

  writing, speaking, and listening at the college and career readiness level; demonstrate independence   

  in gathering vocabulary knowledge when considering a word or phrase important to     

  comprehension or expression.

CCSS.ELA-LITERACY.RST.11-12.1    Cite specific textual evidence to support analysis of science and technical texts, attending to important   

  distinctions the author makes and to any gaps or inconsistencies in the account.

CCSS.ELA-LITERACY.RST.11-12.2    Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information   

  presented in a text by paraphrasing them in simpler but still accurate terms.

CCSS.ELA-LITERACY.RST.11-12.4    Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in  

  a specific scientific or technical context relevant to grades 11-12 texts and topics.

CCSS.ELA-LITERACY.RST.11-12.6    Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment  

  in a text, identifying important issues that remain unresolved.

CCSS.ELA-LITERACY.RST.11-12.9    Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent   

  understanding of a process, phenomenon, or concept, resolving conflicting information when possible.

CCSS.ELA-LITERACY.RST.11-12.10   By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR text complexity   

  band independently and proficiently.

CCSS.ELA-LITERACY.WHST.11-12.1   Write arguments focused on discipline-specific content.
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CCSS.ELA-LITERACY.WHST.11-12.2   Write informative/explanatory texts, including the narration of historical events, scientific procedures/  

  experiments, or technical processes.

CCSS.ELA-LITERACY.WHST.11-12.4   Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 

purpose, and audience.

CCSS.ELA-LITERACY.WHST.11-12.5   Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,  

  focusing on addressing what is most significant for a specific purpose and audience.

CCSS.ELA-LITERACY.WHST.11-12.6   Use technology, including the Internet, to produce, publish, and update individual or shared writing products   

  in response to ongoing feedback, including new arguments or information.

CCSS.ELA-LITERACY.WHST.11-12.7   Conduct short as well as more sustained research projects to answer a question (including a self-generated   

  question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on  

  the subject, demonstrating understanding of the subject under investigation.

CCSS.ELA-LITERACY.WHST.11-12.8   Gather relevant information from multiple authoritative print and digital sources, using advanced searches   

  effectively; assess the strengths and limitations of each source in terms of the specific task, purpose,   

  and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism  

  and overreliance on any one source and following a standard format for citation.

CCSS.ELA-LITERACY.WHST.11-12.9   Draw evidence from informational texts to support analysis, reflection, and research.

CCSS.ELA-LITERACY.WHST.11-12.10   Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single   

  sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

Next Generation Science Standards for ... 

INVENTING ENERGY SYSTEMS FOR YOUR COMMUNITY

MS-LS2-5.    Evaluate competing design solutions for maintaining biodiversity and ecosystem services.* [Clarification   

    Statement: Examples of ecosystem services could include water purification, nutrient recycling, and    

    prevention of soil erosion. Examples of design solution constraints could include scientific, economic,   

    and social considerations.]

MS-ESS3-3.    Apply scientific principles to design a method for monitoring and minimizing a human impact on the   

    environment.* [Clarification Statement: Examples of the design process include examining human    

    environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating   

    solutions that could reduce that impact. Examples of human impacts can include water usage (such as the   

    withdrawal of water from streams and aquifers or the construction of dams and levees), land usage (such as   

    urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]

MS-ESS3-5.    Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past   

    century. [Clarification Statement: Examples of factors include human activities (such as fossil fuel combustion,   

    cement production, and agricultural activity) and natural processes (such as changes in incoming solar radiation  

    or volcanic activity). Examples of evidence can include tables, graphs, and maps of global and regional   

    temperatures, atmospheric levels of gases such as carbon dioxide and methane, and the rates of human   

    activities.  Emphasis is on the major role that human activities play in causing the rise in global temperatures.]
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MS-PS4-2.    Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various   

    materials. [Clarification Statement: Emphasis is on both light and mechanical waves. Examples of models could  

    include drawings, simulations, and written descriptions.] [Assessment Boundary: Assessment is limited to   

    qualitative applications pertaining to light and mechanical waves.]

MS-ETS1-1.    Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution,  

    taking into account relevant scientific principles and potential impacts on people and the natural environment  

    that may limit possible solutions.

MS-ETS1-2.    Evaluate competing design solutions using a systematic process to determine how well they meet the criteria   

    and constraints of the problem.

HS-LS4-6.    Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.*   

    [Clarification Statement: Emphasis is on testing solutions for a proposed problem related to threatened or   

    endangered species, or to genetic variation of organisms for multiple species.]

HS-ESS3-2.    Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources   

    based on cost-benefit ratios.* [Clarification Statement: Emphasis is on the conservation, recycling, and  

    reuse of resources (such as minerals and metals) where possible, and on minimizing impacts where it is not.   

    Examples include developing best practices for agricultural soil use, mining (for coal, tar sands, and   

    oil shales), and pumping (for petroleum and natural gas). Science knowledge indicates what can happen in   

    natural systems—not what should happen.]

HS-ESS3-4.    Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.*   

    [Clarification Statement: Examples of data on the impacts of human activities could include the quantities   

    and types of pollutants released, changes to biomass and species diversity, or areal changes in land surface use  

    (such as for urban development, agriculture and livestock, or surface mining). Examples for limiting future   

    impacts could range from local efforts (such as reducing, reusing, and recycling resources) to large-scale   

    geoengineering design solutions (such as altering global temperatures by making large changes to the   

    atmosphere or ocean).]


