Integrated Science Curriculum Map 

by Units

Reading Standards
Reading Standards for Literacy in Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.

2. Determine a central idea of a text and analyze its development over the course of the text, including how it emerges and is shaped and refined by specific details; provide an objective summary of the text.

3. Analyze how the author unfolds an analysis or series of ideas or events, including the order in which the points are made, how they are introduced and developed, and the connections that are drawn between them.

Craft and Structure

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).

5. Analyze in detail how an author’s ideas or claims are developed and refined by particular sentences, paragraphs, or larger portions of a text (e.g., a section or chapter).

6. Determine an author’s point of view or purpose in a text and analyze how an author uses rhetoric to advance that point of view or purpose.

Integration of Knowledge and Ideas

7. Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both print and multimedia), determining which details are emphasized in each account.

8. Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant and sufficient; identify false statements and fallacious reasoning.

9. Analyze seminal U.S. documents of historical and literary significance (e.g., Washington’s Farewell Address, the Gettysburg Address, Roosevelt’s Four Freedoms speech, King’s “Letter from Birmingham Jail”), including how they address related themes and concepts.

Range of Reading and Level of Text Complexity

10. By the end of grade 9, read and comprehend literary nonfiction in the grades 9–10 text complexity band proficiently, with scaffolding as needed at the high end of the range. By the end of grade 10, read and comprehend literary nonfiction at the high end of the grades 9–10 text complexity band independently and proficiently.

Writing Standards

Writing Standards for Literacy in History/Social Studies, Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the strengths and limitations of both in a manner that anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

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.

a. Introduce a topic; organize complex ideas, concepts, and information to make important connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic.

c. Use appropriate and varied transitions to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language and domain-specific vocabulary to manage the complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

f. Provide a concluding statement or section that follows from and supports the information or explanation presented (e.g., articulating implications or the significance of the topic).

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or observation, establishing one or multiple point(s) of view, and introducing a narrator and/or characters; create a smooth progression of experiences or events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one another to create a coherent whole.

d. Use precise words and phrases, telling details, and sensory language to convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved over the course of the narrative.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in standards 1–3 above.)

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. (Editing for conventions should demonstrate command of Language standards 1–3 up to and including grades 9–10 on page 54.)

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.

Research to Build and Present Knowledge

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.

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.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

a. Apply grades 9–10 Reading standards to literature (e.g., “Analyze how an author draws on and transforms source material in a specific work [e.g., how Shakespeare treats a theme or topic from Ovid or the Bible or how a later author draws on a play by Shakespeare]”).

b. Apply grades 9–10 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant and sufficient; identify false statements and fallacious reasoning”).

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

UNIT 1

Overview:  Basic underlying vocabulary and skills of the scientific process.

Approx. 3-4 weeks

	Unit 1:  Science Skills

KY POS, CC, & CRS 

	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-I-U-7

The critical assumptions behind any line of reasoning must be made explicit, so that the validity of the position being taken can be judged.

SC-H-STM-U-9

Students will understand that accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.

SC-H-ET-U-12

Students will understand that technological problems often create a demand for new scientific knowledge, and new technologies make it possible for scientists to conduct their research more effectively, or to conduct new lines of research.  The availability of new technology often sparks scientific advances.

SC-H-BC-S-6

Students will distinguish between a scientific law, theory, hypothesis and unsupported supposition/claim DOK 3

SC-H-STM-S-15 

Students will generate investigable questions and conduct experiments or non-experimental research to address them, using evidence to defend conclusions

SC-H-MF-S-4

Students will create and analyze graphs, ensuring that they do not misrepresent results by using inappropriate scales or by failing to specify the axes clearly



	Unit 1: Science Skills

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-BC-U-5

“Scientific Theories” are ideas that have been well-tested through scientific investigation and experimentation.

“Scientific Theories” accuracies are judged based on how well they fit with other theories, how well they explain observations, and how useful they are at predicting new findings.

“Scientific Theories” develop and are a combination of ideas from many investigators.

SC-H-I-U-7

Experimental conclusions are validated by others by analyzing the quality of the experimental design, then repeating the experiment to determine if the methods provide similar results.

SC-H-STM-U-9

Accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.
SC-H-ET-U-12

Technological problems often create a demand for new scientific knowledge.

The availability of new technology often sparks scientific advances.


	SC-H-BC-S-6

Students will distinguish between a scientific law, theory, hypothesis and unsupported supposition/claim DOK 3

SC-H-MF-S-4

Students will create and analyze graphs, ensuring that they do not misrepresent results by using inappropriate scales or by failing to specify the axes clearly
Practical skill:

Students will practice proper safety procedures within a lab setting and with equipment.

College Readiness standards:

Students will select a single piece of data from a simple data presentation. (Score of 13-15) Students will create and interpret graphical representations in order to make inferences and draw conclusions.  (SC-5-MF-S-2)

Students will identify basic features of a table, graph, or diagram.   (Score of 13-15)  Students will create and/or interpret graphs and equations to depict and analyze patterns of change.  (SC-H-STM-S-13)

Students will understand basic terminology (Score of 16-19)

Students will determine how the value of one variable changes as the value of another variable changes in a simple data presentation.  (Score of 16-19) Students will create and/or interpret graphs and equations to depict and analyze patterns of change.  (SC-H-STM-S-13)

Students will find basic information in a brief body of text.  (Score of 16-19)

Students can translate information into a table, graph, or diagram.  (Score of 20-23) Students will write clear descriptions of their designs and experiments, present their findings, where appropriate, in table and graphs designed by the students.

Students will understand the methods and tools used in a simple experiment. (Score of 16-19)

Students will identify a control in an experiment. (Score of 20-23)

Students will identify the hypothesis for an experiment.  (Score of 28-32)

Students will identify an alternative method for testing a hypothesis.  (Score of 28-32)

Students will understand precision and accuracy issues.  (Score of 33-36)  Students will...compare and critique the results of others for accuracy, identifying strengths and weaknesses in the experiment, insisting on the use of evidence to support decisions.  (SC-8-MF-S-3)

Students will predict how modifying the design or methods of an experiment will affect the results.  (Score of 33-36)  

Students will identify an additional trial or experiment that could be performed to enhance or evaluate experimental results.  (Score of 33-36)

Students will select a simple hypothesis, prediction, or conclusion that is supported by a data presentation or a model.  (Score of 20-23)


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Observation

Inference

Scientific law

Scientific theory

Scientific method

Hypothesis

Experiment

Constant variables

Control Group

Technology

Knowledge/Skills:

I can distinguish between a scientific law, theory, and hypothesis when given examples, not just definitions.

I can use/identify proper safety procedures within a lab setting and with equipment.

I can write a valid hypothesis when given a problem.

I can identify the variables in a written experimental design.

I can design a controlled experiment to test a given hypothesis.

I can determine the hypothesis being tested by analyzing an experiment.

I can evaluate the conclusions of an experiment based on the quality of the experimental design, identifying strengths and weaknesses in the design.

I can suggest improvements to an experimental design.

I can provide evidence from experimental data to support my conclusions.

I can correctly label the x and y axes of a line graph with titles and intervals.

I can locate needed data from a written passage.

I can organize raw data into a chart or table.

I can correctly plot data points from a chart or table onto a graph.

I can correctly describe how the value of one variable changes as the value of another changes when reading a graph.

I can identify at least two forces that shape technology.

I can explain the impact of at least two forces on the development of technology.




UNIT 2

Overview: The focus is on the structure and behavior of waves.   Content is designed to use familiar real-world wave examples to encourage student confidence, then extends to the more abstract concept of electromagnetic waves.  EM waves will become the bridge to the remaining units.

Approx. 4-5 weeks

	Unit 2:  Wave Behavior

KY POS, CC, & CRS

	SC-H-ET-U-3

Students will understand that waves, including electromagnetic radiation, are an important form of energy transfer. Waves are governed by rules that can be investigated and used to predict/explain their behavior.

SC-H-ET-S-4

Students will investigate waves, the rules describing wave behavior and energy transfer via waves in real life phenomena (e.g., nuclear medicine, industrial applications)

SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion. DOK 3
SC-HS-4.6.3

Students will understand that electromagnetic waves, including radio waves, microwaves, infrared radiation, visible light, ultraviolet radiation, x-rays and gamma rays result when a charged object is accelerated. 



	Unit 2:  Wave Behavior

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-ET-U-3

Students will understand that waves, including electromagnetic radiation, are an important form of energy transfer. Waves are governed by rules that can be investigated and used to predict/explain their behavior.


	SC-H-ET-S-4

Students will investigate waves, the rules describing wave behavior and energy transfer via waves in real life phenomena (e.g., nuclear medicine, industrial applications)

SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion. DOK 3
SC-HS-4.6.3

Students will understand that electromagnetic waves, including radio waves, microwaves, infrared radiation, visible light, ultraviolet radiation, x-rays and gamma rays result when a charged object is accelerated. 
College Readiness Standards:

Students will select a single piece of data from a simple data presentation. (Score of 13-15)  EM spectrum diagram
Students will identify basic features of a table, graph, or diagram.   (Score of 13-15) EM spectrum diagram  

Students will understand basic terminology (Score of 16-19)

Students will determine how the value of one variable changes as the value of another variable changes in a simple data presentation.  (Score of 16-19) Wavelength vs. Frequency on EM spectrum diagram

	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

vibration

wave

crest

trough

wavelength

amplitude

period

speed

frequency

Doppler Effect

resonance

interference

reflection

refraction

color

electromagnetic spectrum

Knowledge/Skills:

I can identify the parts of a transverse wave.

I can measure or calculate a wave’s wavelength, amplitude, period, and speed.

I can describe the direction of a wave’s energy compared to the direction of a wave’s motion.

I can predict the behavior of water waves when given the example of a rock being dropped in a pond. 

I can predict the motion of a leaf floating on the surface of a pond after a rock has been tossed in.

I can predict the behavior of light waves when they strike a mirror and as they pass through a lens.

I can explain how interference can be used to: (1) create optical illusions, (2) alter the volume of sound.

I can explain the effect of resonating wind waves on the behavior of a suspension bridge.

I can explain why the refraction light waves traveling through raindrops produces a rainbow.

I can organize the colors in order of wavelength.

I can predict which wavelengths of light are absorbed by, and reflected by, an object based on its color.

I can explain the Doppler Effect in terms of wavelength and pitch.

I can predict the direction an object is moving based its sound waves as they undergo the Doppler Effect.

I can use an EM spectrum diagram to identify waves based on wavelength and frequency.

I can predict the relationship between a wave’s wavelength and its frequency.

I can explain why only one type of EM wave can be perceived by the human eye, but others cannot.

I can identify the source of motion that results in an electromagnetic wave.

I can identify the two fields that vibrate resulting in an electromagnetic wave.


UNIT 3

Overview:  The general understanding of the nature of the universe:  its vastness, age, and expansion, are supported by evidence from EM waves. In addition, information about the movement, temperature, and brightness of objects can be calculated using EM waves. Students learn the difference between data and the [sometimes controversial]  interpretations of that data.

Approx. 3-3.5 weeks
	Unit 3:  Using Waves to Understand Space

KY POS, CC, & CRS

	SC-H-ET-U-12

Students will understand that technological problems often create a demand for new scientific knowledge, and new technologies make it possible for scientists to conduct their research more effectively, or to conduct new lines of research.  The availability of new technology often sparks scientific advances.

SC-H-EU-U-2

Students will understand that current estimates of the ages of the Earth (4.6 billion years) and the universe (10+ billion years) are based on a variety of measurement techniques that have unique strengths and limitations. The same evidence that establishes the extreme age of the universe also indicates its vastness.

SC-H-EU-U-4

Students will understand that the speed of light is dwarfed by the vastness of the universe, resulting in the human view of the sky being essentially a “look back in time” as we view light that was emitted long in the past and has been traveling across the cosmos to reach Earth.

SC-H-EU-U-6

Students will understand that mathematical models and computer simulations are used in studying evidence from many sources to form a scientific account of the universe.

SC-H-EU-U-7

Students will understand that scientists rely on increasingly sophisticated methods of measurement in order to investigate a variety of phenomena that were previously immeasurable.

SC-H-ET-S-4

Students will investigate waves, the rules describing wave behavior and energy transfer via waves in real life phenomena (e.g., nuclear medicine, industrial applications)

SC-H-EU-S-8

Students will explain how technological solutions permit the study of phenomena too faint, small, distant or slow to be directly measured.

SC-H-EU-S-4

Students will analyze the supporting evidence for the Big Bang theory of formation of the universe

SC-H-EU-S-9

Students will employ scientific notation to communicate and compare astronomical phenomena.

SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims.

SC-H-I-S-6

Students will analyze and synthesize research, theories and technologies that have advanced our understanding of scientific laws, theories, hypotheses and unsupported claims.

SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion.

DOK 3

SC-HS-2.3.2

Students will: 

· describe the current scientific theory of the formation of the universe (Big Bang) and its evidence; 

· explain the role of gravity in the formation of the universe and it’s components.

The current and most widely accepted scientific theory of the mechanism of formation of the universe (Big Bang) places the origin of the universe at a time between 10 and 20 billion years ago, when the universe began in a hot dense state. According to this theory, the universe has been expanding since then. Early in the history of the universe, the first atoms to form were mainly hydrogen and helium. Over time, these elements clump together by gravitational attraction to form trillions of stars. Content of strikethrough found in Unit 5.

DOK 2




	Unit 3:  Using Waves to Understand Space

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-ET-U-12

Students will understand that technological problems often create a demand for new scientific knowledge, and new technologies make it possible for scientists to conduct their research more effectively, or to conduct new lines of research.  The availability of new technology often sparks scientific advances.

SC-H-EU-U-2

Students will understand that current estimates of the ages of the Earth (4.6 billion years) and the universe (10+ billion years) are based on a variety of measurement techniques that have unique strengths and limitations. The same evidence that establishes the extreme age of the universe also indicates its vastness.

SC-H-EU-U-4

Students will understand that the speed of light is dwarfed by the vastness of the universe, resulting in the human view of the sky being essentially a “look back in time” as we view light that was emitted long in the past and has been traveling across the cosmos to reach Earth.

SC-H-EU-U-6

Students will understand that mathematical models and computer simulations are used in studying evidence from many sources to form a scientific account of the universe.

SC-H-EU-U-7

Students will understand that scientists rely on increasingly sophisticated methods of measurement in order to investigate a variety of phenomena that were previously immeasurable.
	SC-H-ET-S-4

Students will investigate waves, the rules describing wave behavior and energy transfer via waves in real life phenomena (e.g., nuclear medicine, industrial applications)

SC-H-EU-S-8

Students will explain how technological solutions permit the study of phenomena too faint, small, distant or slow to be directly measured.  (Telescopes for different wavelengths; Parallax measurement for distances)
SC-H-EU-S-4

Students will analyze the supporting evidence for the Big Bang theory of formation of the universe

SC-H-EU-S-9

Students will employ scientific notation to communicate and compare astronomical phenomena.

SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims. (Photoelectic Effect leading to discovery of photons of light; Historical experiments designed to measure the speed of light;  Discovery of Cosmic Microwave Background Radiation leading to The Big Bang Theory; Static vs. expanding universe)
SC-H-I-S-6

Students will analyze and synthesize research, theories and technologies that have advanced our understanding of scientific laws, theories, hypotheses and unsupported claims. (Measurable data vs. interpretations of that data leading to the development of The Big Bang Theory)
SC-HS-4.6.2

Students will:

· predict wave behavior and energy transfer;

· apply knowledge of waves to real life phenomena/investigations.

Waves, including sound and seismic waves, waves on water and electromagnetic waves, can transfer energy when they interact with matter. Apparent changes in frequency can provide information about relative motion.

DOK 3

SC-HS-2.3.2

Students will: 

· describe the current scientific theory of the formation of the universe (Big Bang) and its evidence; 

· explain the role of gravity in the formation of the universe and it’s components.

The current and most widely accepted scientific theory of the mechanism of formation of the universe (Big Bang) places the origin of the universe at a time between 10 and 20 billion years ago, when the universe began in a hot dense state. According to this theory, the universe has been expanding since then. Early in the history of the universe, the first atoms to form were mainly hydrogen and helium. Over time, these elements clump together by gravitational attraction to form trillions of stars. Content of strikethrough found in Unit 5.

DOK 2

College Readiness Standards:

Students will identify key issues or assumptions in a model.  (Score of 20-23) (Distances vs. Sizes of Planets in a Solar System model; Wave vs. Photon model of light; Balloon expansion representing universe expansion)  

Students will determine whether given information supports or contradicts a simple hypothesis or conclusion, and why.  (Score of 24-27)  Students will analyze the supporting evidence for the Big Bang Theory of formation of the Universe.  (SC-H-EU-S-4)

Students will identify strengths and weaknesses in one or more models.  (Score or 24-27) Students will discuss and identify the strengths and limitations of a variety of physical and conceptual scientific models.  (SC-8-EU-S-4) Students will explain why scale models are important tools, but are not always easy to construct or require trade-offs. (Distances vs. Sizes of Planets in a Solar System model; Wave vs. Photon model of light; Balloon expansion representing universe expansion)   

Students will determine whether new information supports or weakens a model, and why.  (Score of 28-32)  (Wave vs. Photon model of light)
	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

light year

parallax

The Big Bang Theory

Knowledge/Skills:

I can describe how various wavelengths of star light are collected and studied.

I can describe the relative distances between planets and the sun using a model.

I can describe the relative sizes of the planets and sun using a model.

I know that the speed of light is about 186,000 miles/sec (3X106 m/s) in space.

I can explain that because light takes time to travel, we see objects in space as they appeared at an earlier time.  

I can explain that the discovery of the speed of light took many experiments over many centuries.

I can identify the two models necessary to explain all of the properties of light.

I can explain the evidence that supports the wave model of light.

I can explain the evidence that supports the photon model of light.

I can explain expansion of the universe using a model.

I can describe the indirect process used to estimate distances in space.

I can identify the age of the universe as about 13.7 billion years old and understand this age is based on data.

I can explain that a “center” for the universe cannot be determined because there is no fixed point of reference—all objects in space are in motion in relation to each other.

I can explain the Doppler Effect in terms of wavelengths of light.

I can explain the Doppler Effect in terms of colors of light.

I can predict the direction of motion of a galaxy based on its redshift or blueshift.

I can identify the underlying evidence that supports the Big Bang Theory.

I can explain how evidence has been interpreted in order to form the Big Bang Theory.

I can explain that the discovery of CMBR altered the prevailing theory that the universe was static/unchanging.

I can describe the Big Bang Theory as describing the beginning of the universe as  an infinitely small and infinitely hot point which expanded, and continues to expand and cool.

I can predict the relative temperature of a star based on the wavelengths of color it emits.

I can predict a star’s type, temperature, brightness, size, and lifespan using a Hertzsprung-Russell Diagram.




UNIT 4

Overview:  Gravity is the opposing force of the previous unit’s expansion force.  This unit focuses on understanding gravitational force. Basic principles of forces and motion are introduced.     

Approx. 3 weeks + 1-1.5 weeks for portfolio + 1 exam week

	Unit 4:  The Force of Gravity

KY POS, CC, & CRS

	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-EU-U-6

Students will understand that mathematical models and computer simulations are used in studying evidence from many sources to form a scientific account of the universe.

SC-H-EU-U-1

Students will understand that gravity played an essential role in the formation of the universe and is one of the fundamental forces that controls the function of the universe and the systems within it.

SC-H-MF-U-4

Students will understand that the strength of the gravitational force between objects is proportional to the masses and weakens rapidly with increasing distance between them.

SC-H-MF-U-1

Students will understand that representing and describing motion in a variety of ways provides data that can be used to construct explanations and make predictions about real-life phenomena.

SC-H-MF-U-3

Students will understand that all motion is relative to whatever frame of reference is chosen, for there is no motionless frame from which to judge all motion.

SC-H-MF-S-4

Students will create and analyze graphs, ensuring that they do not misrepresent results by using inappropriate scales or by failing to specify the axes clearly.

SC-H-MF-S-1

Students will design and conduct investigations involving the motion of objects and report the results in a variety of ways

SC-H-MF-S-2

Students will investigate Newton’s Laws of Motion and Gravitation. Experimentally test inertia and gravitational acceleration

SC-H-MF-S-3

      Students will experimentally test conservation of momentum. Use tables, charts and graphs in making arguments and claims in oral

      and written presentations

SC-H-MF-S-9

Students predict which forces would be predominant in a given system and explain

SC-H-MF-S-7

Students will create conceptual and mathematical models of motion and test them against real-life phenomena

SC-H-EU-S-5

Students will explain the role of gravity in the formation and function of the universe

SC-H-EU-S-6

Students will investigate, describe and document patterns of interaction of matter and gravity

SC-HS-2.3.1

Students will: 

· explain phenomena (falling objects, planetary motion, satellite motion) related to gravity; 

· describe the factors that affect gravitational force.

Gravity is a universal force that each mass exerts on every other mass.

DOK 3
SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical);

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data.

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion.

DOK 3

SC-HS-2.3.5

Students will understand that the Sun, Earth and the rest of the solar system formed approximately 4.6 billion years ago from a nebular cloud of dust and gas.
SC-H-EU-S-3

Students will analyze the supporting evidence for the nebular theory of formation of the solar system  


	Unit 4:  The Force of Gravity

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-EU-U-6

Students will understand that mathematical models and computer simulations are used in studying evidence from many sources to form a scientific account of the universe.

SC-H-EU-U-1

Students will understand that gravity played an essential role in the formation of the universe and is one of the fundamental forces that controls the function of the universe and the systems within it.

SC-H-MF-U-4

Students will understand that the strength of the gravitational force between objects is proportional to the masses and weakens rapidly with increasing distance between them.

SC-H-MF-U-1

Students will understand that representing and describing motion in a variety of ways provides data that can be used to construct explanations and make predictions about real-life phenomena.

SC-H-MF-U-3

Students will understand that all motion is relative to whatever frame of reference is chosen, for there is no motionless frame from which to judge all motion.


	SC-H-MF-S-4

Students will create and analyze graphs, ensuring that they do not misrepresent results by using inappropriate scales or by failing to specify the axes clearly.

SC-H-MF-S-1

Students will design and conduct investigations involving the motion of objects and report the results in a variety of ways.

SC-H-MF-S-2

Students will investigate Newton’s Laws of Motion and Gravitation, experimentally test inertia and gravitational acceleration.

SC-H-MF-S-3

Students will experimentally test conservation of momentum. Use tables, charts and graphs in making arguments and claims in oral

and written presentations.

SC-H-MF-S-9

Students predict which forces would be predominant in a given system and explain.

SC-H-MF-S-7

Students will create conceptual and mathematical models of motion and test them against real-life phenomena.

SC-H-EU-S-5

Students will explain the role of gravity in the formation and function of the universe.

SC-H-EU-S-6

Students will investigate, describe and document patterns of interaction of matter and gravity.

SC-HS-2.3.1

Students will: 

· explain phenomena (falling objects, planetary motion, satellite motion) related to gravity; 

· describe the factors that affect gravitational force.

Gravity is a universal force that each mass exerts on every other mass.

DOK 3
SC-HS-1.2.1

Students will: 

· select or construct accurate and appropriate representations for motion (visual, graphical and mathematical);

· defend conclusions/explanations about the motion of objects and real-life phenomena from evidence/data.

Objects change their motion only when a net force is applied. Newton’s Laws of motion are used to describe the effects of forces on the motion of objects. Conservation of mechanical energy and conservation of momentum may also be used to predict motion.

DOK 3

SC-H-EU-S-3

Students will analyze the supporting evidence for the nebular theory of formation of the solar system  
SC-HS-2.3.5

Students will understand that the Sun, Earth and the rest of the solar system formed approximately 4.6 billion years ago from a nebular cloud of dust and gas.

College Readiness Standards:

Students will understand the methods and tools used in a simple experiment. (Score of 16-19)  Students will use observations and appropriate tools (eg. timer, meter stick, balance, spring scale) to document and investigate the position and motion of objects. (SC-6-MF-S-1, SC-5-MF-S-1)  

Students will understand the methods and tools used in a moderately complex experiment. (Score of 20-23)  Students will design and conduct investigations involving the motion of objects and report the results in a variety of ways. (SC-H-MF-S-1)


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

force

    balanced force

    unbalanced force

    gravity

    weight

    mass

Knowledge/Skills:

· I can determine the net force when given two forces.

· I can determine whether a pair of forces is balanced or unbalanced.

· I can recognize forces by using arrow representations.

· I can predict how balanced forces affect the motion of an object.

· I can predict how unbalanced forces affect the motion of an object.

· I can identify an object in “no motion” by Law, type of force, by graph, and by equation.

· I can identify an object moving at a constant speed by Law, type of force, by graph, and by equation.

· I can identify an accelerating object by Law, type of force, by graph, and by equation.

· When given a situation describing one force, I can predict the opposing force (I can identify an equal and opposite reaction).

· When given a word problem, I can correctly identify the variables in the problem and use them to choose an appropriate equation to correctly solve for an unknown.

· I know that ALL objects have gravity.

· I know the relationship between gravity and distance.

· I know the relationship between gravity and mass.

· I can distinguish between mass and weight.

· I can predict how mass would change as an object moved from planet to planet (and the gravitational pull changed.)

· I can predict how weight would change as an object moved from planet to planet (and the gravitational pull changed.)




UNIT 5

Overview:  Gravity is responsible for the original formation of atoms, and the consequential formation of elements and stars.  Atomic structure is introduced as the elements are “formed:” following the Big Bang, nuclear fusion within stars, and supernova shockwave pressures.  Basic chemical properties of elements can be predicted by organizing the elements into a Periodic Chart based on electron configuration.

Approx. 3-4 weeks

	Unit 5:  Learning Chemistry using Stars

KY POS, CC, & CRS

	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-STM-U-4

Students will understand that not all atoms of an element are truly identical. Some may vary in their number of neutrons (isotopes) or electrons (ions). These variations result in properties which are different than the more common forms of that element

SC-H-ET-U-1

Students will understand that transformations that occur within the nuclei of atoms release vastly greater energy than those that involve only electrons, and result in the emission of radiation and/or transformation of elements.

SC-H-EU-U-3

Students will understand that stars have cycles of birth and death, and the lives of large stars end in explosions that provide the elements to create new stars and planets. All living things on Earth are also formed from this recycled matter.

SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims.

SC-H-ET-S-1

Students will classify and describe nuclear reactions and their products

SC-H-EU-S-7 

Students will describe the life cycle of stars and the products/consequences of their deaths

SC-H-STM-S-10

Students will relate the chemical behavior of an element, including bonding, to its location on the periodic table

SC-H-STM-S-8

 Students will explain the organizational structure (design) and communicate the usefulness of the Periodic Table to determine potential combinations of elements

SC-H-ET-S-9

Students will apply the concept of entropy to molecular interactions and to interactions within the universe

SC-HS-1.1.2

Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons. When an element has atoms that differ in the number of neutrons, these atoms are called different isotopes of the element.

SC-HS-2.3.2

Students will: 

· describe the current scientific theory of the formation of the universe (Big Bang) and its evidence; 

· explain the role of gravity in the formation of the universe and it’s components.

The current and most widely accepted scientific theory of the mechanism of formation of the universe (Big Bang) places the origin of the universe at a time between 10 and 20 billion years ago, when the universe began in a hot dense state. According to this theory, the universe has been expanding since then. Early in the history of the universe, the first atoms to form were mainly hydrogen and helium. Over time, these elements clump together by gravitational attraction to form trillions of stars.
DOK 2 Content of Strikeout found in Unit 3.

SC-HS-4.6.11

Students will:

· explain the difference between alpha and beta decay, fission and fusion;

· identify the relationship between nuclear reactions and energy.

Nuclear reactions convert a fraction of the mass of interacting particles into energy, and they can release much greater amounts of energy than atomic interactions. Fission is the splitting of a large nucleus into smaller pieces. Fusion is the joining of two nuclei at extremely high temperature and pressure. Fusion is the process responsible for the energy of the Sun and other stars.

DOK 2

Content of Strikeout found in Unit 7.

SC-HS-2.3.3

Students will explain the origin of the heavy elements in planetary objects (planets, stars). 

Some stars explode at the end of their lives, and the heavy elements they have created are blasted out into space to form the next generation of stars and planets. 

DOK 2

SC-HS-2.3.4

Students will understand that stars have life cycles of birth through death that are analogous to those of living organisms. During their lifetimes, stars generate energy from nuclear fusion reactions that create successively heavier chemical elements.

SC-HS-4.6.1

Students will:  explain the relationships and connections between matter, energy, living systems and the physical environment; give examples of conservation of matter and energy.  As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways.  Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.

DOK 3

Content of Strikeout found in Unit 7.




	Unit 5:  Learning Chemistry using Stars

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-BC-U-5

In science the term theory is reserved to describe only those ideas that have been well tested through scientific investigation. Scientific theories are judged by how well they fit with other theories, the range of observations they explain, how well they explain observations and their usefulness in predicting new findings. Scientific theories usually grow slowly through contributions from many investigators.

SC-H-STM-U-4

Students will understand that not all atoms of an element are truly identical. Some may vary in their number of neutrons (isotopes) or electrons (ions). These variations result in properties which are different than the more common forms of that element

SC-H-ET-U-1

Students will understand that transformations that occur within the nuclei of atoms release vastly greater energy than those that involve only electrons, and result in the emission of radiation and/or transformation of elements.

SC-H-EU-U-3

Students will understand that stars have cycles of birth and death, and the lives of large stars end in explosions that provide the elements to create new stars and planets. All living things on Earth are also formed from this recycled matter.


	SC-H-BC-S-7

Students will investigate the historical development and revision of a variety of accepted scientific laws, theories and claims. (Bohr vs. Quantum-Mechanical models of the atom)
SC-H-ET-S-1

Students will classify and describe nuclear reactions and their products.

SC-H-EU-S-7 

Students will describe the life cycle of stars and the products/consequences of their deaths

SC-H-STM-S-10

Students will relate the chemical behavior of an element, including bonding, to its location on the periodic table.

SC-H-STM-S-8

 Students will explain the organizational structure (design) and communicate the usefulness of the Periodic Table to determine potential combinations of elements

SC-H-ET-S-9

Students will apply the concept of entropy to molecular interactions and to interactions within the universe

SC-HS-1.1.2

Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons. When an element has atoms that differ in the number of neutrons, these atoms are called different isotopes of the element.

SC-HS-2.3.2

Students will: 

· describe the current scientific theory of the formation of the universe (Big Bang) and its evidence; 

· explain the role of gravity in the formation of the universe and it’s components.

The current and most widely accepted scientific theory of the mechanism of formation of the universe (Big Bang) places the origin of the universe at a time between 10 and 20 billion years ago, when the universe began in a hot dense state. According to this theory, the universe has been expanding since then. Early in the history of the universe, the first atoms to form were mainly hydrogen and helium. Over time, these elements clump together by gravitational attraction to form trillions of stars.
DOK 2 Content of Strikeout found in Unit 3.

SC-HS-4.6.11

Students will:

· explain the difference between alpha and beta decay, fission and fusion;

· identify the relationship between nuclear reactions and energy.

Nuclear reactions convert a fraction of the mass of interacting particles into energy, and they can release much greater amounts of energy than atomic interactions. Fission is the splitting of a large nucleus into smaller pieces. Fusion is the joining of two nuclei at extremely high temperature and pressure. Fusion is the process responsible for the energy of the Sun and other stars.

DOK 2

Content of Strikeout found in Unit 7.

SC-HS-2.3.3

Students will explain the origin of the heavy elements in planetary objects (planets, stars). 

Some stars explode at the end of their lives, and the heavy elements they have created are blasted out into space to form the next generation of stars and planets. 

DOK 2

SC-HS-2.3.4

Students will understand that stars have life cycles of birth through death that are analogous to those of living organisms. During their lifetimes, stars generate energy from nuclear fusion reactions that create successively heavier chemical elements.

SC-HS-1.1.1

Students will classify or make generalizations about elements from data of observed patterns in atomic structure and/or position on the periodic table.The periodic table is a consequence of the repeating pattern of outermost electrons.

DOK 2

SC-HS-4.6.1

Students will:  explain the relationships and connections between matter, energy, living systems and the physical environment; give examples of conservation of matter and energy.  As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways.  Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.

DOK 3

Content of Strikeout found in Unit 7.

College Readiness Standards:

Students will identify key issues or assumptions in a model.  (Score of 20-23) (Bohr vs. Quantum-Mechanical Models of Atomic Struture)

Students will identify strengths and weaknesses in one or more models.  (Score or 24-27)   Students will discuss and identify the strengths and limitations of a variety of physical and conceptual scientific models.  (SC-8-EU-S-4)(Bohr vs. Quantum-Mechanical Models of Atomic Struture)

Students will identify the similarities and differences between models.  (Score of 24-27) (Bohr vs. Quantum-Mechanical Models of Atomic Struture) 
	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Fusion

Hydrogen

Helium

Main Sequence, Giant,  & Supergiant Stars

Dwarfs, Neutron Stars, & Black Holes

Supernovae

Law of Conservation of Mass

Atomic Number

Knowledge/Skills:

· I can describe the order of events for matter formation following the Big Bang.

· I can describe the events of star formation.

· I can explain how a fusion reaction demonstrates the Law of Conservation of Mass.

· I can identify the process used by stars to generate energy.

· I can explain how the light from stars can be analyzed to determine the elements present in the star.

· I can represent the structure of an element when given the number of protons, neutrons, and electrons.

· I can predict the element formed from the fusion of smaller elements.

· I can  predict the fuel used by a star using a H-R diagram.

· I can predict the type of death a star will undergo based on its mass.

· Given the atomic number of an element, I can predict how it originally formed.

· Given the name of an element, I can predict how it originally formed.

· Given the number of protons, I can predict how the element originally formed.




UNIT 6

Overview:  Properties of matter (forms, density, temperature, entropy)  caused the Earth to differentiate into layers.   Each layer has different physical properties that can provide evidence for the development of the planet.  

Approx. 4-5

.  

	Unit 6:  Building a Planet—Layer by Layer

KY POS, CC, & CRS

	SC-H-ET-S-10

Students will analyze a variety of energy sources, their potential uses and their relative costs/benefits

SC-H-ET-S-12

Students will model and explain the relationships and energy flow existing in various Earth systems

SC-H-ET-S-11

Students will investigate the relationship of energy input vs. useful energy output in mechanical systems

SC-H-ET-S-9

Students will apply the concept of entropy to molecular interactions and to interactions within the universe

 SC-H-STM-U-5

Students will understand that changes of state occur when enough energy is added to or removed from the atoms/molecules of a substance to change their average energy of vibration. Most solids expand as they are heated, and if sufficient energy is added the atoms/molecules lose their rigid structure and become free to move past each other as a liquid. In gases the energy of vibration is enough that individual atoms/molecules are free to move independently.

SC-H-MF-U-6

Students will understand that electromagnetic forces acting within and between atoms are vastly stronger than the gravitational forces acting between the atoms. At the atomic level, electric forces between oppositely charged electrons and protons hold atoms and molecules together and thus are involved in all chemical reactions. On a larger scale, these forces hold solid and liquid materials together and act between objects when they are in contact—as in sticking or sliding friction.
SC-H-MF-U-7

Students will understand that the forces that hold the nucleus of an atom together are much stronger than the electromagnetic force. That is why such great amounts of energy are released from the nuclear reactions in the sun and other stars
SC-H-EU-U-5

Students will understand that the shape and location of the continents have been gradually changing for millions of years because density differences inside the mantle result in convection currents. These changes, as well as more rapid ones (e.g. earthquakes, volcanoes, tsunamis) can impact living organisms.   Strikeout sections covered in Unit 7

SC-H-STM-S-2

Students will investigate the kinetic molecular theory of matter

SC-H-ET-S-10

Students will analyze a variety of energy sources, their potential uses and their relative costs/benefits   

SC-HS-4.6.1

Students will:

· explain the relationships and connections between matter, energy, living systems and the physical environment;

· give examples of conservation of matter and energy.

As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways. 

Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.

Content of strikeout found in Life Science as trophic levels.

DOK 3
SC-H-MF-S-8

Students will explain why the strength of the nuclear force is responsible for the great energy release involved in nuclear reactions

SC-HS-4.6.7

Students will:

· explain real world applications of energy using information/data;

· evaluate explanations of mechanical systems using current scientific knowledge about energy.

The universe becomes less orderly and less organized over time. Thus, the overall effect is that the energy is spread out uniformly. For example, in the operation of mechanical systems, the useful energy output is always less than the energy input; the difference appears as heat.

DOK 2
SC-H-ET-S-2

Students will investigate the forces inside the nucleus and evaluate the risk/benefits of nuclear energy 

SC-HS-4.6.11

Students will:

· explain the difference between alpha and beta decay, fission and fusion;

· identify the relationship between nuclear reactions and energy.

Nuclear reactions convert a fraction of the mass of interacting particles into energy, and they can release much greater amounts of energy than atomic interactions. Fission is the splitting of a large nucleus into smaller pieces. Fusion is the joining of two nuclei at extremely high temperature and pressure. Fusion is the process responsible for the energy of the Sun and other stars.

DOK 2

Content of Strikeout found in Unit 5.
SC-HS-4.6.8

Students will:

· describe the connections between the functioning of the Earth system and its sources of energy (internal and external);

· predict the consequences of changes to any component of the Earth system.

Earth systems have sources of energy that are internal and external to the Earth. The Sun is the major external source of energy. Two primary sources of internal energy are the decay of radioactive isotopes and the gravitational energy from Earth’s original formation.

DOK 3

Content of Strikeout found in Unit 7

SC-HS-4.6.12

Students will understand that the forces that hold the nucleus together, at nuclear distances, are usually stronger than the forces that would make it fly apart.
Half-lives here only  to prepare for 2.3.6 found in unit 7  

SC-HS-2.3.6      

Students will:

compare the limitations/benefits of various techniques ( radioactive dating, observing rock sequences and comparing fossils) for estimating geological time; justify deductions about age of geologic features. Techniques used to estimate geological time include using radioactive dating, observing rock sequences and comparing fossils to correlate the rock sequences at various locations.

DOK 3  Strikeout section covered in Unit 7
SC-HS-1.1.3

Students will understand that solids, liquids and gases differ in the distances between molecules or atoms and therefore the energy that binds them together. In solids, the structure is nearly rigid; in liquids, molecules or atoms move around each other but do not move apart; and in gases, molecules or atoms move almost independently of each other and are relatively far apart. The behavior of gases and the relationship of the variables influencing them can be described and predicted.



	Unit 6:  Building a Planet—Layer by Layer

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-STM-U-5

Students will understand that changes of state occur when enough energy is added to or removed from the atoms/molecules of a substance to change their average energy of vibration. Most solids expand as they are heated, and if sufficient energy is added the atoms/molecules lose their rigid structure and become free to move past each other as a liquid. In gases the energy of vibration is enough that individual atoms/molecules are free to move independently.

SC-H-MF-U-7

Students will understand that the forces that hold the nucleus of an atom together are much stronger than the electromagnetic force. That is why such great amounts of energy are released from the nuclear reactions in the sun and other stars
	SC-H-MF-S-8

Students will explain why the strength of the nuclear force is responsible for the great energy release involved in nuclear reactions
SC-H-ET-S-12

Students will model and explain the relationships and energy flow existing in various Earth systems

SC-H-ET-S-11

Students will investigate the relationship of energy input vs. useful energy output in mechanical systems

SC-H-ET-S-9

Students will apply the concept of entropy to molecular interactions and to interactions within the universe

SC-H-STM-S-2

Students will investigate the kinetic molecular theory of matter

SC-H-ET-S-10

Students will analyze a variety of energy sources, their potential uses and their relative costs/benefits  

SC-H-ET-S-2

Students will investigate the forces inside the nucleus and evaluate the risk/benefits of nuclear energy 
SC-H-MF-S-8

Students will explain why the strength of the nuclear force is responsible for the great energy release involved in nuclear reactions

College Readiness Standards:

Students will identify key issues or assumptions in a model.  (Score of 20-23)  Students will analyze the supporting evidence for the nebular theory of formation of the solar system.  (SC-H-EU-S-3)
	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

density

differentiation

half-life

radioactive decay

alpha, beta, gamma radiation

temperature

phase changes (freezing/melting/condensation/sublimation/evaporation)
absolute zero

Fission & Fusion reactions

Law of Conservation of Energy

Entropy

Knowledge/Skills:

I can explain the current theory of the formation of the solar system in terms of gravity.

I can describe the three components of the kinetic-molecular theory.

I can describe the characteristics of solids, liquids, and gases in terms of density, volume, shape, and molecular motions.

I can describe how the addition or removal of heat allows a substance to change phase.

I can identify the freezing and boiling points of water in degrees F and C.

I can identify the temperature of absolute zero in degrees Kelvin.

I can explain why substances differentiate into layers.

I can explain the formation of the Earth’s layers in terms of relative density.

I can compare the relative amount of energy release from fission, fusion, and combusion reactions.

I can explain how fission provides heat within the core of the planet (radioactive decay)

I can explain how fusion provides an external source of heat for the planet (stars/sun)

I can predict the products of alpha and beta decay.

I can predict the amount of radioactive substance left in a sample following a given number of half lives.

I can describe a system as being open or closed (specifically whether the planet is open or closed in terms of energy and matter)

I can identify the two things energy can do when added to a system.

I can explain what is necessary to reorder a system. 

I can describe entropy using various examples (hot to cold; organized to disorganized; a decrease in efficiency through a multi-step process, etc...)

I can describe how the universe demonstrates entropy as it expands and cools.

I can use the concept of efficiency to choose the most cost-effective appliance from a given set and justify my choice.

I can explain the Law of Conservation of Energy.

I can identify the energy transformations using everyday gadgets such as toasters and batteries.         


UNIT 7

Overview:  Previous content is reinforced and expanded upon as students learn the attributes that make the Earth habitable for human life:  sources of energy, magnetism (and its relationship with electricity/EM radiation), heat balance, convection of heat and its consequences within the layers of the mantle, crust, and atmosphere.

Approx. 4 weeks

	Unit 7:  Earth—A Planet that is “Just Right”

KY POS, CC, & CRS

	SC-H-EU-U-5

Students will understand that the shape and location of the continents have been gradually changing for millions of years because density differences inside the mantle result in convection currents. These changes, as well as more rapid ones (e.g. earthquakes, volcanoes, tsunamis) can impact living organisms.

SC-H-ET-S-10

Students will analyze a variety of energy sources, their potential uses and their relative costs/benefits

SC-H-EU-S-2

Students will research the historical rise in acceptance of the theory of Plate Tectonics and the geological/biological consequences of plate movement

SC-H-MF-U-5

Students will understand that electricity and magnetism are two inseparable aspects of the same force (electromagnetism). Moving electrical charges produce magnetic forces and moving magnetic fields produce electrical forces. Electrical current is due to the motion of charge and has a specific direction.

SC-H-EU-S-1

Students will compare methods used to measure the ages of geologic features  
.

SC-H-MF-S-5

Students will develop investigable questions that guide explorations of the interrelationship between electricity and magnetism

SC-H-MF-S-6

      Students will investigate the attraction and repulsion of electrical charges to predict the behavior of charged objects

SC-HS-2.3.6      

Students will:

compare the limitations/benefits of various techniques ( radioactive dating, observing rock sequences and comparing fossils) for estimating geological time; justify deductions about age of geologic features.

Techniques used to estimate geological time include using radioactive dating, observing rock sequences and comparing fossils to correlate the rock sequences at various locations.

DOK 3
SC-HS-4.6.8

Students will:

· describe the connections between the functioning of the Earth system and its sources of energy (internal and external);

· predict the consequences of changes to any component of the Earth system.

Earth systems have sources of energy that are internal and external to the Earth. The Sun is the major external source of energy. Two primary sources of internal energy are the decay of radioactive isotopes and the gravitational energy from Earth’s original formation.

DOK 3

SC-HS-2.3.7

Students will: 

· explain real-life phenomena caused by the convection of the Earth’s mantle; 

· predict the consequences of this motion on humans and other living things on the planet.

The outward transfer of Earth’s internal heat drives convection circulation in the mantle. This causes the crustal plates to move on the face of the Earth.

DOK 3

SC-HS-2.3.8

Students will predict consequences of both rapid (volcanoes, earthquakes) and slow (mountain building, plate movement) earth processes from evidence/data and justify reasoning.  The Earth’s surface is dynamic; earthquakes and volcanic eruptions can be observed on a human time scale, but many processes, such as mountain building and plate movements, take place over hundreds of millions of years.

DOK 3

SC-HS-1.2.2

Students will: 

· explain the relationship between electricity and magnetism;

· propose solutions to real life problems involving electromagnetism.

Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric charges produce magnetic forces or “fields” and moving magnets produce electric forces or “fields”. This idea underlies the operation of electric motors and generators.

DOK 3

SC-HS-1.2.3

Students will understand that the electric force is a universal force that exists between any two charged objects. Opposite charges attract while like charges repel.




	Unit 7:  Earth—A Planet that is “Just Right”

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	SC-H-EU-U-5

Students will understand that the shape and location of the continents have been gradually changing for millions of years because density differences inside the mantle result in convection currents. These changes, as well as more rapid ones (e.g. earthquakes, volcanoes, tsunamis) can impact living organisms.

SC-H-MF-U-5

Students will understand that electricity and magnetism are two inseparable aspects of the same force (electromagnetism). Moving electrical charges produce magnetic forces and moving magnetic fields produce electrical forces. Electrical current is due to the motion of charge and has a specific direction.
	SC-H-EU-S-1

Students will compare methods used to measure the ages of geologic features  

SC-H-ET-S-10

Students will analyze a variety of energy sources, their potential uses and their relative costs/benefits

SC-H-EU-S-2

Students will research the historical rise in acceptance of the theory of Plate Tectonics and the geological/biological consequences of plate movement

SC-H-MF-S-5

Students will develop investigable questions that guide explorations of the interrelationship between electricity and magnetism

SC-H-MF-S-6

      Students will investigate the attraction
      and repulsion of electrical charges to       

      predict the behavior of charged objects

SC-HS-2.3.6      

Students will:

compare the limitations/benefits of various techniques ( radioactive dating, observing rock sequences and comparing fossils) for estimating geological time; justify deductions about age of geologic features.

Techniques used to estimate geological time include using radioactive dating, observing rock sequences and comparing fossils to correlate the rock sequences at various locations.

DOK 3
SC-HS-4.6.8

Students will:

· describe the connections between the functioning of the Earth system and its sources of energy (internal and external);

· predict the consequences of changes to any component of the Earth system.

Earth systems have sources of energy that are internal and external to the Earth. The Sun is the major external source of energy. Two primary sources of internal energy are the decay of radioactive isotopes and the gravitational energy from Earth’s original formation.

DOK 3

SC-HS-2.3.7

Students will: 

· explain real-life phenomena caused by the convection of the Earth’s mantle; 

· predict the consequences of this motion on humans and other living things on the planet.

The outward transfer of Earth’s internal heat drives convection circulation in the mantle. This causes the crustal plates to move on the face of the Earth.

DOK 3

SC-HS-2.3.8

Students will predict consequences of both rapid (volcanoes, earthquakes) and slow (mountain building, plate movement) earth processes from evidence/data and justify reasoning.  The Earth’s surface is dynamic; earthquakes and volcanic eruptions can be observed on a human time scale, but many processes, such as mountain building and plate movements, take place over hundreds of millions of years.

DOK 3

SC-HS-1.2.2

Students will: 

· explain the relationship between electricity and magnetism;

· propose solutions to real life problems involving electromagnetism.

Electricity and magnetism are two aspects of a single electromagnetic force. Moving electric charges produce magnetic forces or “fields” and moving magnets produce electric forces or “fields”. This idea underlies the operation of electric motors and generators.

DOK 3

SC-HS-1.2.3

Students will understand that the electric force is a universal force that exists between any two charged objects. Opposite charges attract while like charges repel.


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Knowledge/Skills:

I can


UNIT 8

Overview:  Energy transfer and resource cycling provides the foundation for understanding current debates concerning our planet’s future.  Climate is the focus.

Approx. 4-5 weeks + 1-2 weeks for exam prep

	Unit 8:  Keeping a Balance:  Earth’s Cycles and Climate

KY POS, CC, & CRS

	SC-H-ET-S-12

Students will model and explain the relationships and energy flow existing in various Earth systems

SC-H-ET-S-13

Students will use weather data to model the complex interactions responsible for weather and climate

SC-H-ET-S-3

Students will apply the law of conservation of energy and explore heat flow in real-life phenomena

SC-H-ET-S-5

Students will investigate the flow of matter and energy between organisms and the environment and model the cyclic nature of this process

SC-HS-4.6.9

Students will:

· explain the cause and effect relationship between global climate and weather patterns and energy transfer (cloud cover, location of mountain ranges, oceans);

· predict the consequences of changes to the global climate and weather patterns.

Global climate is determined by energy transfer from the Sun at and near Earth’s surface. This energy transfer is influenced by dynamic processes such as cloud cover and the Earth’s rotation and static conditions such as the position of mountain ranges and oceans.  DOK 3

SC-HS-4.6.4

Students will:  describe the components and reservoirs involved in biogeochemical cycles ( water, nitrogen, carbon dioxide and oxygen);explain the movement of matter and energy in biogeochemical cycles and related phenomena.

The total energy of the universe is constant. Energy can change forms and/or be transferred in many ways, but it can neither be created nor destroyed. Movement of matter between reservoirs is driven by Earth’s internal and external sources of energy. These movements are often accompanied by a change in physical and chemical properties of the matter. Carbon, for example, occurs in carbonate rocks such as limestone, in the atmosphere as carbon dioxide gas, in water as dissolved carbon dioxide and in all organisms as complex molecules that control the chemistry of life.  DOK 3

SC-HS-4.7.3

Students will:

· predict the consequences of changes to any component (atmosphere, solid Earth, oceans, living things) of the Earth System;

· propose justifiable solutions to global problems.

Interactions among the solid Earth, the oceans, the atmosphere and living things have resulted in the ongoing development of a changing Earth system.   DOK 3




	Unit 8:  Keeping a Balance:  Earth’s Cycles and Climate

	Understandings “KNOW”


	Critical Thinking & Skills “DO”
	Student-Friendly Objectives

	
	SC-H-ET-S-12

Students will model and explain the relationships and energy flow existing in various Earth systems

SC-H-ET-S-13

Students will use weather data to model the complex interactions responsible for weather and climate

SC-H-ET-S-3

Students will apply the law of conservation of energy and explore heat flow in real-life phenomena

SC-H-ET-S-5

Students will investigate the flow of matter and energy between organisms and the environment and model the cyclic nature of this process

SC-HS-4.6.9

Students will:

· explain the cause and effect relationship between global climate and weather patterns and energy transfer (cloud cover, location of mountain ranges, oceans);

· predict the consequences of changes to the global climate and weather patterns.

Global climate is determined by energy transfer from the Sun at and near Earth’s surface. This energy transfer is influenced by dynamic processes such as cloud cover and the Earth’s rotation and static conditions such as the position of mountain ranges and oceans.  DOK 3

SC-HS-4.6.4

Students will:  describe the components and reservoirs involved in biogeochemical cycles ( water, nitrogen, carbon dioxide and oxygen);explain the movement of matter and energy in biogeochemical cycles and related phenomena.

The total energy of the universe is constant. Energy can change forms and/or be transferred in many ways, but it can neither be created nor destroyed. Movement of matter between reservoirs is driven by Earth’s internal and external sources of energy. These movements are often accompanied by a change in physical and chemical properties of the matter. Carbon, for example, occurs in carbonate rocks such as limestone, in the atmosphere as carbon dioxide gas, in water as dissolved carbon dioxide and in all organisms as complex molecules that control the chemistry of life.  DOK 3

SC-HS-4.7.3

Students will:

· predict the consequences of changes to any component (atmosphere, solid Earth, oceans, living things) of the Earth System;

· propose justifiable solutions to global problems.

Interactions among the solid Earth, the oceans, the atmosphere and living things have resulted in the ongoing development of a changing Earth system.   DOK 3


	Vocabulary:  I know the definitions of these terms and can use them to solve scientific questions. 

Knowledge/Skills:

I can



