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CARLISLE AREA SCHOOL DISTRICT 
PLANNED INSTRUCTION COVER PAGE 

 

TITLE OF COURSE:  Geo-Environmental Science SUBJECT:  Science GRADE LEVEL: 9 - 12 

COURSE LENGTH:    One Year  DURATION: 50 minutes FREQUENCY:  5 days/ 

week 

PREREQUISITES: N/A CREDIT: 1 LEVEL: N/A 

 

Course Description/Objectives:   

This course familiarizes students with planet Earth through units of study such as mapping, rocks and minerals, earthquakes/volcanoes, astronomy, 

oceanography, and meteorology. Geo-Environmental Science option II also stresses human impact on Earth with a unit on energy and the 

environment with an emphasis on current environmental issues and trends. The course includes some independent project and report work coupled 

with indoor and outdoor laboratory investigations.  

 

The Geo-Environmental Science curriculum and its’ corresponding standards in the following pages are all covered in the various levels within Geo-

Environmental Science I.  Geo-Environmental Science -Option I is a challenging curriculum that is designed to meet the needs of students who plan 

to enter into a career directly following high school, or enroll in a two-year post-secondary program.  Geo-Environmental Science- Option II provides 

a rigorous, in-depth science experience to meet the needs of students who are interested in attending a four-year college program. The Honors Geo-

Environmental Science is for the accelerated math/science student. The honors curriculum is designed for those students demonstrating exceptional 

interest and ability in the sciences. Although the curriculum and standards are the same within these levels, there are notable differences in the 

delivery of the content for Honors Geo-Environmental Science. Textbooks used differ among the course levels. 

*Honors Geo-Environmental Science course objectives are taught in more depth and at a faster pace.  Students within Honors Geo-Environmental 

Science will have more in-depth text analysis using a variety of texts, as well as write more frequently within the course ascertaining information 

from a variety of research-based documents and scientific texts.  Additionally, more inquiry-based student labs are found within this course.   
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TITLE OF COURSE:  Geo-Environmental Science SUBJECT:  Science GRADE LEVEL: 9 - 12 

COURSE LENGTH:    One Year  DURATION: 50 minutes FREQUENCY:  5 days/ week 

PREREQUISITES: N/A CREDIT: 1 LEVEL: N/A 

 

 

Text:   

Option I: 
 

1. Inside Earth   Science Explorer Prentice Hall     Pearson  2009 

2. Weather & Climate   Science Explorer Prentice Hall     Pearson  2009 

3. Astronomy   Science Explorer Prentice Hall      Pearson  2009 

4. Environmental Science Science Explorer Prentice Hall     Pearson  2009 

5. Earth’s Changing Surface    Science Explorer Prentice Hall     Pearson  2009 

6. Earth’s Waters   Science Explorer Prentice Hall     Pearson  2009 

 

Option II: 

 

       Earth Science   Spalding & Namowitz     McDougal-Little 2005 

Honors: 

       Earth Science    Tarbuck, Lutgens, and Tasa         Pearson  2009 

 

 

 

Curriculum Writing Committee:  Kevin Spicer  Bruce Rowland 

     Julie Daniels  Robert Smetana 
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COURSE TIME LINE 

 

 
Unit1:  Safety Awareness (Essential)              3 days 

Unit 2:  Introduction to Geo-Environmental Science  (Essential)         10 days 

Unit 3:  Mapping Earth’s Surface (Essential)            22 days 

Unit 4:  Astronomy (Compact)               8 days    

Unit 5:  Earth’s History (Compact)               8 days  

Unit 6:  Meteorology (Important)            16 days 

Unit 7:  Oceanography (Important)             15 days 

Unit 8:  Plate Tectonics (Essential)            25 days  

 Unit 9:   Rocks and Minerals (Essential)        25 days 

 Unit 10: Weathering and Erosion (Essential)        25 days 

     

     

        

       TOTAL:  157 days 
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KNOW, UNDERSTAND, DO 

COURSE: Geo-Environmental Science – Option II TIME FRAME: 3 days 

UNIT #1: Safety Awareness (Essential) GRADE:  9-12 

 

STANDARDS:  

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

PA Common Core Standards: 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific 

scientific or technical context relevant to grades 9–10 texts and topics. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science – Option II TIME FRAME: 3 days 

UNIT #1: Safety Awareness (Essential) GRADE:  9-12 

 

UNDERSTANDINGS 

Nothing ‘bad’ can ever happen in the lab.  However, accidents can happen if students fail to follow the appropriate safety measures and protocols. 

 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Safety quiz 

Students complete the POGIL (Process Oriented Guided Inquiry Learning) Safety Unit. 

Draw a room map/layout of all safety equipment with an explanation of how to properly use the equipment in the event of an emergency. 

KNOW 
 

 Identify proper laboratory behavior. 

 Identify lab equipment used consistently throughout the academic 

year. 

 Know how to correctly use the lab equipment throughout the course 

of the year. 

DO 

 

 Correctly identify the location of safety equipment in the lab and how 

to properly use it in the event of an emergency. 

 Read and identify the safety symbols found within the SDS (GHS 

pictograms). 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science – Option II TIME FRAME: 10 days 

UNIT #2: Introduction to Geo-Environmental Science (Essential) GRADE:  9-12 

 

STANDARDS:  

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.B  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, 

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

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.F  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. 

CC.3.6.9-10.G  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. 

  PA Academic Standards: 

3.3.10.A1  Explain how the Earth is composed of a number of dynamic, interacting systems exchanging energy or matter. 

3.3.12.A1  Explain how parts are related to other parts in weather systems, solar systems, and earth systems, including how the 

output from one part can become an input to another part. Analyze the processes that cause the movement of material 

in the Earth’s systems. Classify Earth’s internal and external sources of energy such as radioactive decay, gravity, and 

solar energy. 

3.3.10.A2  Analyze the effects on the environment and the carbon cycle of using both renewable and nonrenewable sources. 

3.3.12.A2  Analyze the availability, location, and extraction of Earth’s resources. Evaluate the impact of using renewable and 

nonrenewable energy resources on the Earth’s system. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 10 days 

UNIT #2: Introduction to Geo-Environmental Science (Essential) GRADE:  9-12 

 

  College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science – Option II TIME FRAME: 10 days 

UNIT #2: Introduction to Geo-Environmental Science (Essential) GRADE:  9-12 

 

UNDERSTANDINGS 

The study of geo-environmental science allows us to understand the structure and history of Earth; its location in the universe, and our relationship to 

the planet.  

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Spheres interaction activity 

 

KNOW 
 Define geology, meteorology, oceanography, astronomy, 

environmental science and Earth’s systems. 

 Understand human interactions with Earth’s systems. 

 Identify the three classifications of Earth resources and the concept 

of sustainability. 

 Understand and apply differentiation on various Earth systems. 

 Understand the Big Bang and Solar Nebular theory. 
 

 

 

 

DO 

 Identify branches of geo-environmental science. 

 Analyze and assess human impact on the four spheres of geo-

environmental science (atmosphere, geosphere, hydrosphere, and 

biosphere). 

 Compare and contrast renewable, nonrenewable, and perpetual 

resources by writing a report which focuses on a particular resource. 

 Predict the behavior of a substance based on its density. 

 Analyze the impact of resource utilization (thinking). 

 Apply the scientific method to a variety of questions. 

 Conduct determination of atmospheric oxygen level. 

 Describe the Big Bang and Solar Nebular Theories and their 

supporting evidence. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 22 days 

UNIT #2: Mapping Earth’s Surface (Essential) GRADE:  9-12 
 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

  PA Academic Standards: 

3.3.10.A7  Interpret and create models of the Earth’s physical features in various mapping representations. 

  College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 22 days 

UNIT #3: Mapping Earth’s Surface (Essential) GRADE:  9-12 

 

UNDERSTANDINGS 

Models help us understand the shape, size and motions of the Earth and its surface. 

Topographic maps represent landforms through the use of contour lines. 

 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Topographic map interpretations. 

Unit test 

KNOW 
 Define topography and relate the associated terms of contour lines, 

gradient, and relief.  

 Understand how to read a topographic map. 

 Understand the fundamental Earth size, shape, motion and position.  

 

DO 

 Compare observations of the real world to observations of a 

constructed model and write a report. 

 Interpret a variety of topographic maps. 

 Model the positions of the Earth around the sun. 

 Calculate the circumference of Earth using the Eratosthenes’ method. 

 Illustrate evidence supporting Earth’s shape and motion. 

 Locate and explain key meridians and parallels. 

 Determine elevations and topography using contour lines and map 

symbols. 

 Create a topographic map. 

 

 
 



12 

KNOW, UNDERSTAND, DO 
 

 

COURSE: Geo-Environmental Science  TIME FRAME: 8 days 

UNIT #4: Astronomy (Compact) GRADE:  9-12 

 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.B  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, 

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

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing:  

CC.3.6.9-10.H  Draw evidence from informational texts to support analysis, reflection, and research. 

  PA Academic Standards: 

3.3.10.B1  Explain how gravity is responsible for planetary orbits.  Explain what caused the sun, Earth, and most of the other 

planets to form between 4 and 5 billion years ago. Provide evidence to suggest the Big Bang Theory.  Describe the 

basic nuclear processes involved in energy production in a star. 

3.3.10.B2  Explain how scientists obtain information about the universe by using technology to detect electromagnetic radiation 

that is emitted, reflected, or absorbed by stars and other objects.  Describe changes in the universe over billions of 

years.  Explain the scale used to measure the sizes of stars and galaxies and the distances between them. 

3.3.12.B1  Describe the life cycle of stars based on their mass.  Analyze the influence of gravity on the formation and life cycles 

of galaxies, including our own Milky Way Galaxy; stars; planetary systems; and residual material left from the 

creation of the solar system. Relate the nuclear processes involved in energy production in stars and supernovas to 

their life cycles. 
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KNOW, UNDERSTAND, DO 
 

 

COURSE: Geo-Environmental Science TIME FRAME: 8 days 

UNIT #4: Astronomy (Compact) GRADE:  9-12 

 

  College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 8 days 

UNIT #4: Astronomy (Compact) GRADE:  9-12 

 

UNDERSTANDINGS 

Understand the dynamics of the Earth, sun and moon system and appreciate the means by which we have gained an understanding of the relationship 

between our planet, the solar system, and the universe. 

 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Hertzsprung – Russell diagram quiz 

 

KNOW 
 Understand the fundamentals of celestial terminology, technology 

and phenomena. 
 

DO 

 Identify the three major types of galaxies. 

 Explain how a spectroscope accounts for the composition of the sun 

and other stars. 

 Describe the basic structure of the sun. 

 Differentiate among meteors, meteorites, asteroids, and comets. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 8 days 

UNIT #5: Earth’s History (Compact) GRADE:  9-12 

 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks, attending to special cases or exceptions defined in the text. 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CC.3.5.9-10.E  Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CC.3.5.9-10.G  Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.H  Draw evidence from informational texts to support analysis, reflection, and research. 

  PA Academic Standards: 

3.3.10.A3  Describe the absolute and relative dating methods used to measure geologic time, such as index fossils, radioactive 

dating, law of superposition, and crosscutting relationships. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 8 days 

UNIT #5: Earth’s History (Compact) GRADE:  9-12 

 

College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 

COURSE: Geo-Environmental Science TIME FRAME: 8 days 

UNIT #5: Earth History (Compact) GRADE:  9-12 

 

UNDERSTANDINGS 

The vast geologic history of planet Earth is revealed through the interpretation of rocks. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Tape through time 

Relative dating activities 

Fossil lab 

Unit Test 

 

KNOW 
 Describe the eras and periods of geologic time, in general, and as 

they apply to Pennsylvania. 

 Understand how absolute and relative dating are assessed. 

 Explain how fossils form. 

 

DO 

 Differentiate between absolute and relative time and explain the 

importance of each in studying earth’s history. 

 Explain how half-life is used to measure absolute time. 

 Interpret the sequence of geologic events in a strata-graphic diagram. 

 Identify fossils found in rock samples as molds, casts, or imprints and 

use the fossils to propose a relative age for the rock. 

 List the eras and periods in the geologic time scale. 

 Create a model to appreciate the vastness of geologic time. 

 Characterize predominant life forms and geologic environments 

which existed in each of the major eras. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 16 days 

UNIT #6: Meteorology (Important) GRADE:  9-12 

 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text. 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CC.3.5.9-10.G  Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 

translate information expressed visually or mathematically (e.g., in an equation) into words. 

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.F  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. 

CC.3.6.9-10.G  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. 

   PA Academic Standard:  

3.3.10.A6  Interpret meteorological data to describe and/or predict weather. 

 Explain the phenomena that cause global atmospheric processes such as storms, currents, and wind patterns. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science  TIME FRAME: 16 days 

UNIT #6: Meteorology (Important) GRADE:  9-12 

 

College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 

and translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20 

KNOW, UNDERSTAND, DO 

COURSE: Geo-Environmental Science TIME FRAME: 16 days 

UNIT #6: Meteorology (Important) GRADE:  9-12 

 

UNDERSTANDINGS 

The dynamics of weather and climate are largely a function of atmospheric composition, differential heating, latitude, and topography. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Graph layers of the Earth’s atmosphere. 

Draw and identify the global wind patterns. 

Interpret weather maps and predict the weather. 

Unit Test:  Weather 

 

KNOW 
 Identify fundamental tools of meteorology and their use. 

 Identify the layers of the Earth’s atmosphere, their content, and how 

they are separated. 

 Identify the determinants of weather and climate. 

 

DO 

 Compile a list of the major atmospheric gases and describe the role 

each plays. 

 Characterize the layers of the atmosphere. 

 Explain the development of global and local wind patterns. 

 Determine the relative and absolute humidity of the air. 

 Identify various cloud types and explain the formation of clouds. 

 Characterize air masses and explain their role in the development and 

passage of frontal systems. 

 Predict the weather by writing a weather report given a map showing 

fronts, highs, and lows. 

 Describe the effects of natural and anthropogenic factors on climate 

and weather systems. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 15 days 

UNIT #7: Oceanography (Important) GRADE:  9-12 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text. 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.H  Draw evidence from informational texts to support analysis, reflection, and research. 

  PA Academic Standards: 

3.3.10.A5  Explain how there is only one ocean. Explain the processes of the hydrologic cycle. Explain the dynamics of oceanic 

currents and their relationship to global circulation within the marine environment. 

  College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 

translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 15 days 

UNIT #7: Oceanography (Important) GRADE:  9-12 

 

UNDERSTANDINGS 

Oceans are complex environments that relate to weather, topography, and plate tectonics. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Mapping the ocean floor 

KNOW 
 Identify features of the ocean floor. 

 Identify characteristics and properties of the ocean. 

 

DO 

 Determine the salinity of a saltwater solution using an evaporation 

technique and write a conclusion describing the relationship of 

density to salinity. 

 Describe the cause of ocean waves and explain the anatomy of wave. 

 Identify and explain the major surface and subsurface ocean currents. 

 Construct a profile of the sea floor using indirect methods and 

distinguish between an active versus passive continental margin. 

 Describe and explain the relationship among temperature, depth, 

salinity, and dissolved gases in the oceans. 

 Describe the role of upwelling as it pertains to the oceanic food chain. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #8: Plate Tectonics (Essential) GRADE:  9-12 

 

 

STANDARDS:  

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.A  Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of 

explanations or descriptions. 

CC.3.5.9-10.B  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, 

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

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CC.3.5.9-10.H  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. 

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.B  Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or 

technical processes. 

CC.3.6.9-10.F  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. 

CC.3.6.9-10.G  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. 

CC.3.6.9-10.H  Draw evidence from informational texts to support analysis, reflection, and research. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #8: Plate Tectonics (Essential) GRADE:  9-12 

 

  PA Academic Standard: 

3.3.10.A1  Relate plate tectonics to both slow and rapid changes in the earth’s surface. 

3.3.12.A7  Summarize the use of data in understanding seismic events, meteorology, and geologic time. 

3.3.10.A3  Explain how the evolution of Earth has been driven by interactions between the lithosphere, hydrosphere, atmosphere, 

and biosphere. 

  College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., 

force, friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 

translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #8: Plate Tectonics (Essential) GRADE:  9-12 

 

UNDERSTANDINGS 

The theory of plate tectonics explains many geomorphologic features, events, and processes throughout earth’s history. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Lithospheric plate activity 

Locating the epicenter of an earthquake 

Unit test:  Plate Tectonics 

KNOW 
 Identify the structure of the Earth and tectonic plate interaction. 

 Relate and interpret volcanic activity according to plate tectonics.  

 Relate and interpret earthquake activity according to plate tectonics.  

 

DO 

 Locate the epicenter using the time-travel graph. 

 Label a map showing major and minor plates and their movement. 

 Predict the consequences of plate movement by writing a tectonic 

forecast for three regions of the world. 

 Explain the theory of plate tectonics and list evidence to support the 

theory. 

 Predict volcanic eruption characteristics based upon magma 

chemistry and location. 

 Relate mountain type to plate boundary type. 

 Relate type of stress to faults. 

 Develop a scale model drawing of Earth’s interior. 

 Calculate rate of plate movement using Hawaiian hot spot activity. 

 Investigate and report on specific volcanoes or eruptions. 

 Investigate the seismic vulnerability of anthropogenic structures. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #9: Rocks and Minerals (Essential) GRADE:  9-12 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards - Reading: 

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text. 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific 

scientific or technical context relevant to grades 9–10 texts and topics. 

CC.3.5.9-10.E  Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, 

friction, reaction force, energy). 

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.F  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. 

CC.3.6.9-10.H  Draw evidence from informational texts to support analysis, reflection, and research. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #9: Rocks and Minerals (Essential) GRADE:  9-12 

 

  PA Academic Standard: 

3.3.10.A1  Describe the rock cycle and the processes that are responsible for the formation of igneous, sedimentary, and 

metamorphic rocks. 

3.3.10.A2  Analyze the effects on the environment and the carbon cycle of using both renewable and nonrenewable sources. 

3.3.10.A3  Explain how the evolution of Earth has been driven by interactions between the lithosphere, hydrosphere, atmosphere, 

and biosphere. 

3.3.10.A4  Relate geochemical cycles to conservation of matter.  Explain how the Earth’s systems and its various cycles are driven 

by energy. 

3.3.12.A2  Analyze the availability, location, and extraction of Earth’s resources. Evaluate the impact of using renewable and 

nonrenewable energy resources on the Earth’s system. 

  College and Career Readiness Standards: 

CCSS.ELA-

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

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

CCSS.ELA-

Literacy.RST.9-10.5 
 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, 

friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 
 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 

translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 
 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #9: Rocks and Minerals (Essential) GRADE:  9-12 

   

UNDERSTANDINGS 

The theory of plate tectonics explains many geomorphologic features, events, and processes throughout earth’s history. 

 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Lab evaluations on common minerals and igneous, sedimentary, and metamorphic rocks. 

Unit Test:  Rocks and Minerals 

KNOW 
 Understand the process of rock and mineral formation and how that 

determines their identifying characteristics. 

 Describe uses associated with rock and mineral resources. 

DO 

 Discriminate between rock and mineral samples based upon physical 

and chemical properties. 

 Explain the relationship between atoms, molecules, compounds, and 

minerals. 

 Identify the eight most abundant elements of the Earth’s crust and 

evaluate their presence in the most common minerals. 

 List the 10 minerals of the Mohs Hardness Scale and describe the 

field scale of hardness. 

 Explain how the three basic groups of rock correlate with the rock 

cycle. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #10: Weathering and Erosion (Essential) GRADE:  9-12 

 

STANDARDS: 

PA Core Standards, PA Academic Standards, College and Career Readiness Standards: 

  PA Common Core Standards – Reading: 

CC.3.5.9-10.C  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text. 

CC.3.5.9-10.D  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific 

scientific or technical context relevant to grades 9–10 texts and topics. 

CC.3.5.9-10.E  Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, 

friction, reaction force, energy). 

CC.3.5.9-10.J  By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 

independently and proficiently. 

  PA Common Core Standards – Writing: 

CC.3.6.9-10.B  Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or 

technical processes. 

CC.3.6.9-10.C  Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and 

audience. 

CC.3.6.9-10.D  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. 

  PA Academic Standard: 

3.3.10.A1  Describe the rock cycle and the processes that are responsible for the formation of igneous, sedimentary, and metamorphic 

rocks. 

3.3.10.A5  Explain how there is only one ocean. Explain the processes of the hydrologic cycle.  

3.3.10.A7  Relate constancy and change to the hydrologic and geochemical cycles. 
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KNOW, UNDERSTAND, DO 

 

COURSE: Geo-Environmental Science TIME FRAME: 25 days 

UNIT #10: Weathering and Erosion (Essential) GRADE:  9-12 

 

College and Career Readiness Standards: 

CCSS.ELA-

Literacy.RST.9-10.4 

 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

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

CCSS.ELA-

Literacy.RST.9-10.5 

 Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, 

friction, reaction force, energy). 

CCSS.ELA-

Literacy.RST.9-10.7 

 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 

translate information expressed visually or mathematically (e.g., in an equation) into words. 

CCSS.ELA-

Literacy.RST.9-10.3 

 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks, attending to special cases or exceptions defined in the text.  

CCSS.ELA-

Literacy.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. 
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KNOW, UNDERSTAND, DO 
 

COURSE: Geo-Environmental Science – Option II TIME FRAME: 25 days 

UNIT #10: Weathering and Erosion (Essential) GRADE:  9-12 

   

UNDERSTANDINGS 

Agents of weathering and erosion alter earth’s landscapes and human activities. 

 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Water Budget Analysis 

Topographic map interpretations of landforms created by erosion and deposition 

Unit Test 

KNOW 
 Understand the processes of the hydrologic cycle. 

 Identify the concepts of the water budget. 

 Characterize the role of water on development of local topography. 

 Identify aquifer and artesian systems. 

 

DO 

 Identify various landforms which result primarily from erosion. 

 Distinguish between the processes of weathering and erosion and 

recognize examples. 

 Compare various forms of mass wasting. 

 Identify the stages of soil formation and distinguish between 

residual and transported soil. 

 Analyze a local soil sample. 

 Describe the earth’s distribution of water and explain the dynamics 

of the hydrological cycle. 

 Graph and analyze a water budget. 

 Explain the nature and components of a groundwater/artesian 

system. 

 Describe karst features and processes and recognize such features 

on maps and photographs. 

 Explain the features and processes of erosion caused by running 

water, glaciers, wind, and waves. 
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Adaptations/Modifications for Students with I.E.P.s 

Adaptations or modifications to this planned course will allow exceptional students to earn credits toward graduation or develop skills necessary to 

make a transition from the school environment to community life and employment.  The I.E.P. team has determined that modifications to this planned 

course will meet the student’s I.E.P. needs. 

Adaptations/Modifications may include but are not limited to: 

 INSTRUCTION CONTENT 

- Modification of instructional content and/or instructional approaches 

- Modification or deletion of some of the essential elements 

 

SETTING 

- Preferential seating 

 

METHODS 

- Additional clarification of content 

- Occasional need for one to one instruction 

- Minor adjustments or pacing according to the student’s rate of mastery 

- Written work is difficult, use verbal/oral approaches 

- Modifications of assignments/testing 

- Reasonable extensions of time for task/project completion 

- Assignment sheet/notebook 

- Modified/adjusted mastery rates 

- Modified/adjusted grading criteria 

- Retesting opportunities 

 

MATERIALS 

- Supplemental texts and materials 

- Large print materials for visually impaired students 

- Outlines and/or study sheets 

- Carbonless notebook paper 

- Manipulative learning materials 

- Alternatives to writing (tape recorder/calculator) 


