
Thermal Engineering Standards 

6th Grade  

State of Alaska Speaking and Listening Standards 

SL.2.1.a-d: 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; 

a. Come to discussions prepared, having read or studied required material; 

explicitly draw on that preparation by referring to evidence on the topic, text, or 

issue to probe and reflect on ideas under discussion; 

b. Follow rules for collegial discussions (e.g., establishing norms: taking turns, 

paraphrasing, respecting diverse viewpoints), set specific goals and deadlines, 

and define individual roles as needed; 

c. Pose and respond to specific questions with elaboration and detail by making 

comments that contribute to the topic, text, or issue under discussion; 

d. Review the key ideas expressed and demonstrate understanding of multiple 

perspectives through reflection and paraphrasing. 

SL.6.2: Interpret information presented in diverse media (including but not limited to 
podcasts) and formats (e.g., visually, quantitatively/ data-related, orally) and explain 
how it contributes to a topic, text, or issue under study. 

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. 

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. 

SL.6.6: Adapt speech to a variety of contexts and tasks, demonstrating command of 
formal English when indicated or appropriate.  

 

 

 



Alaska State Language Standards:  

L.6.1.a-eDemonstrate command of the conventions of standard English grammar and 

usage when writing or speaking; 

a. Ensure that pronouns are in the proper case (subjective, objective, possessive); 

b. Use intensive pronouns (e.g., myself, ourselves); 

c. Recognize and correct inappropriate shifts in pronoun number and person*; 

d. Recognize and correct vague pronouns (i.e., ones with unclear or ambiguous 

antecedents)*; 

e. Recognize variations from standard English in their own and others' writing and 

speaking, and identify and use strategies to improve expression in conventional 

language.* 

L.6.2.a-b: Demonstrate command of the conventions of standard English capitalization, 

punctuation, and spelling when writing; 

a. Use punctuation (commas, parentheses, dashes) to set off 

nonrestrictive/parenthetical elements*; 

b. Spell correctly. 

L.6.6: Acquire and accurately use grade-appropriate general academic and domain-

specific words and phrases; gather vocabulary knowledge when considering a word or 

phrase important to comprehension or expression. 

 

 

  

 

 

 

 

 



7th Grade  

State of Alaska Speaking and Listening Standards 

SL.7.1.a-d: 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; 

a. Come to discussions prepared, having read or researched material under study; 

explicitly draw on that preparation by referring to evidence on the topic, text, or 

issue to probe and reflect on ideas under discussion; 

b. Follow rules for collegial discussions (e.g., establishing norms: taking turns, 

paraphrasing, respecting diverse viewpoints), track progress toward specific 

goals and deadlines, and define individual roles as needed; 

c. Pose questions that elicit elaboration and respond to others’ questions and 

comments with relevant observations and ideas that bring the discussion back on 

topic as needed; 

d. Acknowledge new information expressed by others and, when warranted, modify 

their own views. 

SL.7.2: Analyze the main ideas and supporting details presented in diverse media and 
formats (e.g., visually, quantitatively/data-related, orally) and explain how the ideas 
clarify a topic, text, or issue under study. 

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. 

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. 

 

Alaska State Language Standards:  

L.7.1.a-c: Demonstrate command of the conventions of standard English grammar and 

usage when writing or speaking; 

a. Explain the function of phrases and clauses in general and their function in 

specific sentences in order to apply the conventions of English; 



b. Choose among simple, compound, complex, and compound-complex sentences 

to signal differing relationships among ideas; 

c. Place phrases and clauses within a sentence, recognizing and correcting 

misplaced and dangling modifiers.* 

L.7.2.a-b: Demonstrate command of the conventions of standard English capitalization, 

punctuation, and spelling when writing; 

a. Use a comma to separate coordinate adjectives (e.g., It was a fascinating, 

enjoyable movie.); 

b. Spell correctly. 

L.7.3: Use knowledge of language and its conventions when writing, speaking, reading, 

or listening; 

a. Choose language that expresses ideas precisely and concisely, recognizing and 

eliminating wordiness and redundancy. 

L.7.4.a-d: 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; 

a. Determine meaning of unfamiliar words by using knowledge of word structure, 

(prefixes/suffixes, base words, common roots, or word origins), context (e.g., the 

overall meaning of a sentence or paragraph; a word’s position or function in a 

sentence) as a clue to the meaning of a word or phrase; 

b. Use common, grade-appropriate Greek or Latin affixes and roots as clues to the 

meaning of a word (e.g., belligerent, bellicose, rebel); 

c. Consult general and specialized reference materials (e.g., dictionaries, 

glossaries, and thesauruses), both print and digital, to find the pronunciation of a 

word or determine or clarify its precise meaning or its part of speech; 

d. Verify the preliminary determination of the meaning of a word or phrase (e.g., by 

checking the inferred meaning in context or in a dictionary). 

L.7.4.6: Acquire and accurately use grade-appropriate general academic and domain-

specific words and phrases; gather vocabulary knowledge when considering a word or 

phrase important to comprehension or expression. 

 



8
th

 Grade  

State of Alaska Speaking & Listening Standards  

SL.8.1.a-d: 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; 

a. Come to discussions prepared, having read or researched material under study; 
explicitly draw on that preparation by referring to evidence on the topic, text, or 
issue to probe and reflect on ideas under discussion; 

b. Follow rules for collegial discussions (e.g., establishing norms: taking turns, 
paraphrasing, respecting diverse viewpoints), and decision-making (e.g., coming 
to consensus), track progress toward specific goals and deadlines, and define 
individual roles as needed; 

c. Pose questions that connect the ideas of several speakers and respond to 
others’ questions and comments with relevant evidence, observations, and ideas; 

d. Acknowledge new information expressed by others, and, when warranted, qualify 
or justify their own views in light of the evidence presented. 

SL.8.2: Analyze the purpose of information presented in diverse media and formats 
(e.g., visually, quantitatively/data-related, orally) and evaluate the motives (e.g., social, 
commercial, political) behind its presentation. 

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. 

 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. 

SL.8.6: Adapt speech to a variety of contexts and tasks, demonstrating command of 
formal English when indicated or appropriate. 

State of Alaska Language Standards  

L.8.1.a-c: Demonstrate command of the conventions of standard English grammar and 

usage when writing or speaking; 

a. Explain the function of verbals (gerunds, participles, infinitives) in general and 

their function in particular sentences in order to apply the conventions of English; 

b. Form and use verbs in the active and passive voice; 



c. Form and use verbs in the indicative, imperative, interrogative, conditional, and 

subjunctive mood; 

d. Recognize and correct inappropriate shifts in verb voice and mood.* 

L.8.2.a-c: Demonstrate command of the conventions of standard English capitalization, 

punctuation, and spelling when writing; 

a. Use punctuation (comma, ellipsis, dash) to indicate a pause or break; 

b. Use an ellipsis to indicate an omission; 

c. Spell correctly. 

L.8.6: Acquire and accurately use grade-appropriate general academic and domain-

specific words and phrases; gather vocabulary knowledge when considering a word or 

phrase important to comprehension or expression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Middle School Standards 

NGSS Physical Science:  

MS-PS1-2: Analyze and interpret data on the properties of substances before and after 

substances interact to determine if a chemical reaction has occurred.  

MS-PS1-3: Gather and make sense of information to describe that synthetic materials 

come from natural resources and impact society.  

MS-PS1-4: Develop a model that predicts and describes changes in particle motion, 

temperature, and state of a pure substance when thermal energy is added or removed. 

MS-PS1-6: Undertake a design project to construct, test, and modify a device that either 

releases or absorbs thermal energy by chemical processes.  

MS-PS3-3: Apply scientific principles to design, construct, and test a device that either 

minimizes thermal energy transfer.  

MS-PS3-4: Plan an investigation to determine the relationships among the energy 

transferred, the type of matter, the mass, and the change in the average kinetic energy 

of the particles and measured by the temperature of the sample. 

NGSS Human Impacts:  

MS-ESS3-3:  Apply scientific principles to design a method for monitoring and 

minimizing a human impact on the environment. 

NGSS Engineering Design:  

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. 

MS-ETS1-3: Analyze data from tests to determine similarities and differences among 

several design solutions to identify the best characteristics of each that can be 

combined into a new solution to better meet the criteria for success.  

MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a 

proposed object, tool, or process such that an optimal design can be achieved.  



Alaska State Reading Science and Technical Subjects:  

RST.6-7-8.1: Cite specific textual evidence to support analysis of science and technical 
texts. 

RST.6-7-8.2: Determine the central ideas or conclusions of a text; provide an accurate 
summary of the text distinct from prior knowledge or opinions. 

RST.6-7-8.3: Determine the central ideas or conclusions of a text; provide an accurate 
summary of the text distinct from prior knowledge or opinions. 

RST.6-7-8.4: 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 6-8 texts and topics. 

RST.6-7-8.6: Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text. 

RST.6-7-8.10: By the end of grade 8, read and comprehend science/technical texts in 
the grades 6-8 text complexity band independently and proficiently. 

 

  

 

 

 

 

 

 

 

 

 

 



High School  

NGSS Physical Science:  

HS-PS3-2: Develop and use models to illustrate that energy at the macroscopic 

scale can be accounted for as a combination of energy associated with the motions of 

particles (objects) and energy associated with the relative positions of particles 

(objects). 

HS-PS3-4: Plan and conduct an investigation to provide evidence that the transfer of thermal 

energy when two components of different temperature are combined within a closed 

system results in a more uniform energy distribution among the components in the system 

(second law of thermodynamics). 

NGSS Engineering Design:  

HS-ETS1-1: Analyze a major global challenge to specify qualitative and quantitative 

criteria and constraints for solutions that account for societal needs and wants. 

HS-ETS1-2: Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 

HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized 

criteria and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics as well as possible social, cultural, and environmental impacts. 

Alaska State Reading Standards  

RST.9-10.6: Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text, defining the question the author seeks 
to address. 

RST.9-10.8: Assess the extent to which the reasoning and evidence in a text support 
the author’s claim or a recommendation for solving a scientific or technical problem. 

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. 

RST.9-10.10: By the end of grade 10, read and comprehend science/technical texts in 
the grades 9-10 text complexity band independently and proficiently. 



RST11-12.6: 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. 

RST.11-12.8: Evaluate the hypotheses, data, analysis, and conclusions in a science or 
technical text, verifying the data when possible and corroborating or challenging 
conclusions with other sources of information. 

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. 

RST.11-12.10: By the end of grade 12, read and comprehend science/technical texts in 
the grades 11-12 text complexity band independently and proficiently. 

Alaska State Speaking and Listening Standards 

SL.9-10.1.a-d: 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; 

a. Come to discussions prepared, having read and researched material under 

study; explicitly draw on that preparation by referring to evidence from texts and 

other research on the topic or issue to stimulate a thoughtful, well-reasoned 

exchange of ideas; 

b. Work with peers to set rules for collegial discussions and decision-making (e.g., 

informal consensus, taking votes on key issues, presentation of alternate views), 

clear goals and deadlines, and individual roles as needed; 

c. Propel conversations by posing and responding to questions that relate the 

current discussion to broader themes or larger ideas; actively incorporate others 

into the discussion; and clarify, verify, or challenge ideas and conclusions; 

d. Respond thoughtfully to diverse perspectives, summarize points of agreement 

and disagreement, and, when warranted, qualify or justify their own views and 

understanding and make new connections in light of the evidence and reasoning 

presented. 

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 and noting any discrepancies among data or information. 



SL.9-10.3: Integrate multiple sources of information presented in diverse media or 
formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of 
each source and noting any discrepancies among data or information. 

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. 

SL.9-10.6: Adapt speech to a variety of contexts and tasks, demonstrating command of 
formal English when indicated or appropriate and addressing intended audience needs 
and knowledge level.  

SL.11-12.1.a-d: 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; 

 

a. Come to discussions prepared, having read and researched material under 

study; explicitly draw on that preparation by referring to evidence from texts and 

other research on the topic or issue to stimulate a thoughtful, well-reasoned 

exchange of ideas; 

b. Work with peers to promote civil, democratic discussions and decision-making, 

set clear goals and deadlines, and establish individual roles as needed. 

c. Propel conversations by posing and responding to questions that probe 

reasoning and evidence; ensure a hearing for a full range of positions on a topic 

or issue; clarify, verify, or challenge ideas and conclusions; and promote 

divergent and creative perspectives; 

d. Respond thoughtfully to diverse perspectives or arguments; synthesize 

comments, claims, and evidence made on all sides of an issue; resolve 

contradictions when possible; and determine what additional information or 

research is required to deepen the investigation or complete the task. 

SL.11-12.2: 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; 



a. Come to discussions prepared, having read and researched material under 

study; explicitly draw on that preparation by referring to evidence from texts and 

other research on the topic or issue to stimulate a thoughtful, well-reasoned 

exchange of ideas; 

b. Work with peers to promote civil, democratic discussions and decision-making, 

set clear goals and deadlines, and establish individual roles as needed. 

c. Propel conversations by posing and responding to questions that probe 

reasoning and evidence; ensure a hearing for a full range of positions on a topic 

or issue; clarify, verify, or challenge ideas and conclusions; and promote 

divergent and creative perspectives; 

d. Respond thoughtfully to diverse perspectives or arguments; synthesize 

comments, claims, and evidence made on all sides of an issue; resolve 

contradictions when possible; and determine what additional information or 

research is required to deepen the investigation or complete the task. 

SL.11-12.3: Identify and 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. 

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 or formal and 
informal tasks. 

SL.11-12.6: Adapt speech to a variety of contexts and tasks, demonstrating a command 
of formal English when indicated or appropriate and addressing intended audience 
needs and knowledge level. (See grades 11–12 Language standards 1 and 3 for 
specific expectations.) 

 

 

 

 


