
        

Livingston County Schools  
Pacing Guide 

 
Grade 9th Grade Integrated Science (Earth/Space & Physical Science) 

 
 

Duration 
time-line 

NGSS 
 

Next Generation Science Standards 
& Performance Expectations 

 

 Essential Questions 
& Learning Objectives 

Critical Vocabulary  Assessments 
 

Resources 
 

August: 
 
2 weeks 
 
 
 
 
 
 
 

HS-ESS1: Earth’s Place in the Universe 
HS-ESS1-2 
Construct an explanation of the Big 
Bang theory based on astronomical 
evidence of light spectra, motion of 
distant galaxies, and composition of 
matter in the universe. 
 
 
HS-ESS2: Earth’s Systems 
HS-ESS2-1 
Develop a model to illustrate how 
Earth’s internal and surface processes 
operate at different spatial and 
temporal scales to form continental and 
ocean-floor features. 
 
HS-ESS2-3 
Develop a model based on evidence of 
Earth’s interior to describe the cycling 
of matter by thermal convection. 
 
HS-ESS2-6  
Develop a quantitative model to 
describe the cycling of carbon among 
the hydrosphere, atmosphere, 
geosphere, and biosphere. 
 

  What is the study of Earth science? 

 How did Earth and the solar system form? 

 Describe Earth’s four major spheres. 

 Explain lines of longitude and latitude. 

 Identify Earth’s internal structure. 

 What is Scientific Inquiry/Method? 

 What is a hypothesis? 

 What is a theory? 

 What is Earth system science? 
 

Students can:  

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

 describe the factors that affect gravitational 
force. 

 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. 

 

Big Bang Theory- Nebular 
Hypothesis, nuclear fusion 
Earth science, geology, 
hypothesis, theory, 
oceanography, meteorology, 
astronomy, atmosphere, 
geosphere, hydrosphere, 
biosphere, core, mantle, crust, 
latitude, longitude, contour 
line, system (open/closed) 
 
 

  Pre-Assessment 
  

Video Field Trip 
 
Textbook-  Unit 1 

 Intro to Earth 
Science 
 

Workbook- Unit 1 
 
Mapping Lab: 

 World Glob 

 Maps of the World 

 Topo. Maps 

 Geologic Maps 

 Relief Maps 
 
www.sciencedaily.com  
 
 
 
 
 

August: 
 
1 Week 

Review of Atomic Structure…   
 
 
 

   Pre-Assessment 
 

 
 

http://www.sciencedaily.com/


        

Sept: 
 
3-4 
weeks 
 
 
 
 
 
 

HS-ESS3: Earth and Human Activity 
HS-ESS3-2  
Evaluate competing design solutions for 
developing, managing, and utilizing 
energy and mineral resources based on 
cost-benefit ratios. 
 
HS-ESS3-3  
Create a computational simulation to 
illustrate the relationships among 
management of natural resources, the 
sustainability of human populations, 
and biodiversity. 
 
 
 

HS-ETS1 Engineering Design 
HS-ETS1-1 
Analyze a major global challenge to 
specify qualitative and quantitative 
criteria and constraints for solutions 
that account for societal needs and 
wants. 
 
 
 
 
 

  What particles make up atoms? 

 How elements are related to minerals. 

 Compare and contrast the three major types of 
chemical bonds (ionic, covalent and ionic) 

 List and describe the properties that are used 
in mineral identification. 

 List silicate and nonsilicate minerals and 
describe characteristics of each group. 

 Describe the processes that result in mineral 
formation. 

 Differentiate between mineral resources and 
ore deposits. 

 What is the silicon-oxygen tetrahedron, and in 
how many ways can it combine? 

 What is the Mohs scale and how is it used? 

 Sketch, label and explain the rock cycle. 

 Describe criteria used to classify igneous rocks 
and explain how cooling influences crystal 
(compare and contrast intrusive and extrusive 
igneous rocks). 

 Describe the differences between chemical 
and clastic sedimentary rocks 

 Describe the major processes involved in the 
formation of sedimentary rocks. 

 Distinguish between contact and regional 
metamorphism 

 Define metamorphism and explain how 
metamorphic rocks form. 

 Differentiate between nonrenewable and 
renewable resources? 

 Identify energy resources that are fossil fuels 

 Predict which energy resources might replace 
dwindling petroleum supplies in the future. 

 Explain processes concentrate minerals into 
deposits sufficiently large enough to mine? 

 How are metallic and non-metallic mineral 
resources used? 

 List advantages of using solar energy? 

 Explain how nuclear power plants use fission 
to produce energy 

 How do hydroelectric power, geothermal 
energy, and tidal power contribute to our 
energy resources? 

 Why is fresh water a vital resource? 

 Why is the chemical composition of the 

Mineral, rock, weathering,  
atoms, erosion, Earth 
materials, fossil, geological 
time, element, atomic number, 
isotopes, mass number, 
chemical bond, ionic bond, 
covalent bond, metallic bond, 
silicate, silicon-oxygen 
tetrahedron, streak, luster, 
hardness, Mohs scale, cleavage, 
fracture, density,  
 
igneous rock, sedimentary rock, 
metamorphic rock, rock cycle, 
magma, lava, intrusive igneous 
rock, extrusive igneous rock,  
clastic sedimentary rock, 
chemical sedimentary rock,  
metamorphism (regional and 
contact), hydrothermal 
solution,  
 
renewable resource, non-
renewable resource, fossil fuel, 
ore, hydroelectric power, 
geothermal energy, point 
source pollution, nonpoint 
source pollution, runoff, global 
warming, conservation, 
compost, recycling, RCRA, 
Clean Air Act, Clean Water Act. 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 2-3 

 Matter & Minerals 

 Rocks: Materials of 
the Solid earth 

 
Workbook- Unit 2-3 
 
PowerPoint 
 
Labs: 

 Mineral Lab 

 Rock Lab  
 
 

 Field Trip to Marion 
KY, Rock & Mineral 
Museum 

 
 
IPADS: Current Event 
www.sciencedaily.com  
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atmosphere important? 

 Identify Earth’s important land resources. 

 Identify the first laws passed to deal with 
water pollution. 

 Name the most important law passed to deal 
with air pollution. 

 What is RCRA and how has its development 
affected the U.S.? 

 
Students can: 

 Classify or make generalizations about 
elements from data of observed patterns in 
atomic structure and/or position on the 
periodic table. 

 Analyze the environmental impact of 
extracting minerals versus the benefit derived 
from its product.’ 

 Compare and Contrast  the limitations and 
benefits of various techniques (radioactive 
dating), observing rock sequences and 
comparing fossils) for estimating geological 
time 
 

October 
 
2 weeks 
 
 

HS-ESS2: Earth’s Systems 
 
HS-ESS2-1 
Develop a model to illustrate how 
Earth’s internal and surface processes 
operate at different spatial and 
temporal scales to form continental and 
ocean-floor features. 
 
 
 
 
 

  List three types of external processes and 
explain the role each plays in the rock cycle 

 Define weathering and distinguish between 
the two main categories of weathering. 

 Define soil  

 List and discuss five controls of soil formation 

 Sketch, label, and describe an ideal soil profile. 

 Distinguish between slump, rockslide, debris 
flow, and earthflow 
 

Students can: 

 Discuss the detrimental impact of human 
activities on soil and ways to control erosion. 

 Discuss the role that mass wasting plays in the 
development of landforms. 

 Summarize the factors that control and trigger 
mass wasting processes. 

 Demonstrate how human activities affect the 
rate of soil erosion. 

 
 
 

Internal process, external 
process, destructive forces, 
erosion, weathering, 
mechanical weathering, 
chemical weathering, 
differential weathering, frost 
wedging,  talus, exfoliation, 
sheeting, landforms, soil, 
regolith, soil texture, parent 
material, soil taxonomy, soil 
horizon, soil profile, pedalfer, 
pedocal, laterite, mass 
movement, slump, mudflow, 
creep, earthflow, lahar, rock 
avalanche, natural resources, 
eluviation, leaching, solum, 
angle of repose,   

  Pre-Assessment 
 

Video Field Trip 
 
Textbook:  Unit 4 

 Weathering, Soil & 
Mass Wasting 

 
Workbook- Unit 4 
 
 
Lab: 

 Soils Lab 
 
IPADS: Current Event 
www.sciencedaily.com  
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October 
 
5-7 days 

HS-ESS2 Earth's Systems 
HS-ESS2-5 
Plan and conduct an investigation of the 
properties of water and its effects on 
Earth materials and surface processes. 
 
 
HS-ESS3: Earth and Human Activity 
HS-ESS3 
Construct an explanation based on 
evidence for how the availability of 
natural resources, occurrence of natural 
hazards, and changes in climate have 
influenced human activity. 
 
 
 

  Explain how the water cycle circulates Earth’s 
water supply in an unending cycle.  

 Explain how the water cycle is kept in balance. 

 Describe the ability of a stream to erode and 
transport material. 

 How do gradient and discharge change 
between a stream’s source and its mouth? 

 What is a streams base level? 

 Explain how streams erode their channels and 
transport sediment. 

 Explain how stream deposition occurs. 

 What causes floods, and what are the major 
flood control measures? 

 How does velocity change with depth in the 
middle of the stream? 

 What is the relationship between a stream 
and drainage basin? 

 Describe the location and movement of 
groundwater. 

 List and explain some environmental threats 
to groundwater supplies? 

 What landforms are common in an area of 
karst topography? 

 

Water cycle, infiltration, 
transpiration, evaporation, 
runoff,  gradient, stream 
channel, laminar flow, 
turbulent flow, discharge, 
tributary, base level,    
longitudinal profile, divide, 
dendritic pattern, radial 
pattern, rectangular pattern, 
trellis pattern, meander, point 
bars, cut bank, cutoff, oxbow 
lake, braided channel,  bed 
load, capacity, alluvium, 
alluvial fan, delta, natural 
levee, floodplain, flood, 
drainage basin, groundwater, 
water table, porosity, 
dissolved load, suspended 
load, settling velocity, 
saltation, competence, sorting, 
permeability, zone of 
saturation, unsaturated zone, 
aquifer, aquitard, spring, 
geyser, well, artesian well, hot 
spring, perched water table, 
drawdown, cone of 
depression, confined aquifer, 
cavern, travertine, karst 
topography, sinkhole, 
stalactite, stalagmite 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook- Unit 5 

 Running Water and 
Groundwater 

 
Workbook- Ch.5 
 
 
Lab: 

 Water Testing 
 
 
IPADS: Current Event 
www.sciencedaily.com 

October-
Nov. 
 
2 weeks 

HS-ESS2 Earth's Systems 
HS-ESS2-5 
Plan and conduct an investigation of the 
properties of water and its effects on 
Earth materials and surface processes. 
 
 
 
 
 
 
 
 
 

  What types of glaciers exist, and where are 
they found? 

 Explain how glaciers move and describe the 
different types of glacial drift. 

 Identify the landscape features that glaciers 
form. 

 What causes glacial retreat? 

 Describe how running water affect deserts. 

 Explain the roles of mechanical and chemical 
weathering play in the formation of deserts. 

 Why do deserts experience less chemical 
weathering than humid regions? 

 Describe two ways that wind can cause 
erosion. 

Ice age, glacier, valley glacier, 
ice sheet, glacial trough, till, 
stratified drift, moraine, 
alluvial fan, playa lake, 
weathering, deflation, desert 
pavement, loess, dune, zone of 
accumulation, zone of wastage, 
hanging valley. 

  Pre-Assessment 
 

Video Field Trip  
 
Textbook-  Unit 6 

 Glaciers, Deserts and 
Wind 

 
Workbook- Unit 6 
 
 
 
Lab: 
 
 
 
 

http://www.sciencedaily.com/


        

 How does abrasion shape desert landscapes? 

 Describe the six types of sand dunes. 

 How did farmers contribute to ruining the 
land during the Dust Bowl? 

 How can erosion on farmlands cause a 
reduction in agricultural production? 
 

IPADS: Current Event 
www.sciencedaily.com 

Nov. 
 
8 days 

HS-ESS1: Earth’s Place in the Universe 
HS-ESS1-5  
Evaluate evidence of the past and 
current movements of continental and 
oceanic crust and the theory of plate 
tectonics to explain the ages of crustal 
rocks. 
 
HS-ESS2 Earth's Systems 
HS-ESS2-1 
Develop a model to illustrate how 
Earth’s internal and surface processes 
operate at different spatial and 
temporal scales to form continental and 
ocean-floor features. 
 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
 
HS-ESS3: Earth and Human Activity 
HS-ESS3-6  
Use a computational representation to 
illustrate the relationships among Earth 
systems and how those relationships 
are being modified due to human 
activity. 
 

  Describe the hypothesis of continental drift. 

 Identify the main objections to Wegener’s 
hypothesis of continental drift. 

 Explain the theory of plate tectonics. 

 Describe lithospheric plates. 

 Identify the three types of plate boundaries. 

 What evidence supports the theory of plate 
tectonics? 

 How does paleo magnetism support the 
theory of plate tectonics? 

 Compare the mechanisms of slab-pull and 
ridge-push as contributing to plate motion. 

 What causes plate motion? 

Continental drift, Pangaea,  
plate tectonics, plate, divergent 
boundary, convergent 
boundary, transform fault 
boundary, oceanic ridge, rift 
valley, seafloor spreading, 
subduction zone, trench, 
continental volcanic arc, 
volcanic island arc, paleo 
magnetism, hot spot, normal 
and reverse polarity, 
convective flow, slab-pull, 
ridge push, mantle plume. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-  Unit 7 

 Plate Tectonics 
 
Workbook- Unit 7 
 
Planet Earth Video 
glaciers/ice 
 
 
Lab: 
 
 
IPADS: Current Event 
www.sciencedaily.com 

Nov. 
 
 
2 weeks 

HS-ESS2 Earth's Systems 
HS-ESS2-1 
Develop a model to illustrate how 
Earth’s internal and surface processes 
operate at different spatial and 
temporal scales to form continental and 
ocean-floor features. 

  What is a fault? 

 Compare and Contrast the epicenter and 
focus of an earthquake. 

 Identify the cause of earthquakes. 

 Compare and contrast aftershocks and 
foreshocks.  

 Identify the three types of seismic waves? 

Earthquake, focus, epicenter, 
fault, elastic rebound 
hypothesis, aftershock, 
foreshock, seismograph, 
seismogram,  surface wave, P 
wave, S wave, moment 
magnitude, liquefaction,  

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-  Unit 8 

 Earthquakes and 
Earth’s Interior 

 
Workbook- Unit 8 

http://www.sciencedaily.com/
http://www.sciencedaily.com/


        

 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
HS-ESS2-3 
Develop a model based on evidence of 
Earth’s interior to describe the cycling 
of matter by thermal convection. 
 
 
 
 
 
 
 

 How is an earthquake epicenter located? 

 Describe the different ways earthquakes are 
measured? 

 Describe the factors contributing to 
earthquake damage. 

 Explain the potential for earthquake 
prediction. 

 Why do some buildings undergo little 
damage, while nearby buildings are nearly 
destroyed. 

 When does liquefaction occur? 

 List the layers of Earth based on composition 
and physical properties 

 Describe the composition of each layer of 
Earth. 

tsunami, seismic gap, crust 
mantle, lithosphere, 
asthenosphere, outer core, 
inner core, MOHO. 

 
 
 

 Fault Block Model 

 Earthquake 
PowerPoint 

 Seismograph Model 
 
 
 
 
Lab: 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 

Dec. 
 
2 Weeks 

HS-ESS2 Earth's Systems 
HS-ESS2-1 Develop a model to illustrate 
how Earth’s internal and surface 
processes operate at different spatial 
and temporal scales to form continental 
and ocean-floor features. 
 
 

  Explain the factors that determine the type 
of volcanic eruptions that occur. 

 What materials are ejected from volcanoes? 

 What are the three main types of volcanoes? 

 Distinguish how the different types of 
volcanic landforms form? 

 How are intrusive igneous features 
classified? 

 What are the major intrusive igneous 
features? 

 Describe the origin of magma. 

 What is geothermal gradient? 

 Compare and contrast sills and laccoliths. 

 Explain the relationship between plate 
tectonics and volcanism. 

 Where does intraplate volcanism occur? 
 

Viscosity, vent, pyroclastic 
material, volcano, crater, 
shield volcano, cinder cone, 
volcano, composite volcano, 
caldera, pluton, sill, laccolith, 
batholith, geothermal gradient, 
decompression melting, 
intraplate volcanism, plume, 
columnar jointing. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 9 

 Volcanoes and Other 
Igneous Activity  

 
Workbook- Unit 9 
 
 
Exploration Lab: 
Paleomagnetism & the 
Ocean  Floor 
 
 
Lab: 
 
 
IPADS: Current Event 
www.sciencedaily.com 
 
 

January 
 
10 days 

HS-ESS2 Earth's Systems 
HS-ESS2-1 Develop a model to illustrate 
how Earth’s internal and surface 
processes operate at different spatial 
and temporal scales to form continental 
and ocean-floor features. 

  Identify the factors that determine the 
strength of a rock and how it will deform. 

 What are the types of stresses that affect 
rocks? 

 What are the three main types of folds? 

 List the three main types of folds and 

Deformation, stress, strain, 
anticline, syncline, monocline, 
normal fault, reverse fault, 
thrust fault, strike-slip, fault, 
orogenesis, folded mountain, 
fault-block mountain, graben, 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 10 

 Crustal Deformation 
and Mountain 
Building 

http://www.sciencedaily.com/
http://www.sciencedaily.com/


        

 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
 

identify the main types of faults. 

 Explain how mountains are classified. 

 What are the major types of mountains? 

 Describe the formation of a dome. 

 What mountains are associated with 
convergent plate boundaries? 

 What mountains are associated with 
divergent plate boundaries? 

 How is isostatic adjustment involved in 
mountain formation? 

 What type of mountains result from the 
partial melting? 

 

horst, accretionary wedge, 
accretion, terrane, isostasy,  
isostatic adjustment. 
 

 
Workbook- Unit 10 
 
 
Lab: 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 

January 
 
1 week 

HS-ESS1 Earth's Place in the Universe 
HS-ESS1-6  
Apply scientific reasoning and evidence 
from ancient Earth materials, 
meteorites, and other planetary 
surfaces to construct an account of 
Earth’s formation and early history 
 
HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 

 
 
 
 

 How do rocks allow geologists to interpret 
Earth’s history? 

 How does uniformitarianism help explain 
Earth’s features? 

 How do geologists use relative dating in 
their work? 

 What are the key principles of relative 
dating? 

 Describe the importance of unconformities 
in unraveling Earth’s history. 

 What are fossils? 

 Identify the factors that determine if an 
organism will become a fossil. 

 What is the principle of fossil succession? 

 What is radioactivity and half-life? 

 How is carbon-14 used in radiometric dating? 

 What is the geologic time scale? 

 How is the geologic time scale constructed? 

 Identify some complications in dating rocks. 
 
 
 
 

Unformitarianism, relative 
dating, law of superposition, 
principle of original 
horizontality, principle of cross-
cutting relationships, 
unconformity, correlation, 
fossil, index fossil, 
radioactivity, half-life, 
radiometric dating, 
radiocarbon dating, geologic 
time scale, eon, era, period, 
and epoch. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 11 

 Geologic Time 
 
Workbook- Unit 11 
 
 
Lab: 
 
 
IPADS: Current Event 
www.sciencedaily.com 

January 
 
10 days 

HS-ESS1 Earth's Place in the Universe 
HS-ESS1-6  
Apply scientific reasoning and evidence 
from ancient Earth materials, 
meteorites, and other planetary 
surfaces to construct an account of 
Earth’s formation and early history 
 
 

  How much of Earth’s history is included in 
Precambrian time? 

 What was the atmosphere and surface like 
after Earth’s formation? 

 What evidence exists about conditions 
during the Precambrian time? 

 List the periods that make up the Paleozoic 
era. 

Atmosphere, shields, 
stromatolites, Gondwana, 
Laurasia, dinosaur, 
gymnosperm, mammal, 
angiosperm. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 12 

 Earth’s Evolution 
Through Geologic 
Time 

 
Workbook-  Unit 12 

http://www.sciencedaily.com/
http://www.sciencedaily.com/


        

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
HS-ESS2-7  
Construct an argument based on 
evidence about the simultaneous 
coevolution of Earth’s systems and life 
on Earth. 
 
 

 Explain how tectonic movements affected 
the locations of the continents during the 
Paleozoic era. 

 What kind of life existed in the early 
Paleozoic era? 

 Explain how life evolved during the 
Paleozoic era? 

 Explain how continental positions changed 
during the Mesozoic era. 

 What plant and animal life dominated the 
Mesozoic? 

 What caused the extinction that marks the 
end of the Mesozoic? 

 How did the reptiles become the dominance 
land animals? 

 List the periods that make-up the Cenozoic 
era. 

 Which land formations were created during 
the Cenozoic era? 

 Describe the plant life and animal life that 
became prominent in the Cenozoic era. 

 What adaptations enabled mammals to 
diversity? 

 

 
 
Lab: 
 
 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 

Feb. 
 
1 week 

HS-ESS3: Earth and Human Activity 
HS-ESS3-2  
Evaluate competing design solutions for 
developing, managing, and utilizing 
energy and mineral resources based on 
cost-benefit ratios. 
 

  How much of Earth’s surface is covered by 
water? 

 How can the world ocean be divided? 

 How does the topography of the ocean floor 
compare to that on land? 

 Identify and describe three major 
technologies used to study the ocean floor. 

 What are the three main regions of the 
ocean floor? 

 How do continental margins in the Atlantic 
Ocean differ from those in the Pacific Ocean? 

 How are deep-ocean trenches formed? 

 How are abyssal plains formed? 

 Explain the formation of new ocean floor at 
deep-ocean trenches, abyssal plains, and mid-
ocean ridges. 

 What are three types of ocean floor 
sediments? 

 What does terrigenous sediment consist of  

 What is the composition of biogenous 
sediment? 

oceanography, bathymetry, 
sonar, submersible, 
continental margin, 
continental shelf, continental 
slope, submarine canyon, 
turbidity current, continental 
rise, ocean basin floor, abyssal 
plains, seamounts, mid-ocean 
ridge, seafloor spreading, 
terrigenous sediment, 
biogenous sediment, calcareous 
ooze, hydrogenous sediment, 
gas hydrates, manganese 
nodule. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 13 

 The Ocean Floor 
 
Workbook- Unit 13 
 
 
Lab: 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 

http://www.sciencedaily.com/
http://www.sciencedaily.com/


        

 How is hydrogenous sediment formed? 

 Which ocean resources are used for energy 
production? 

 How are gas hydrates formed? 

 What other resources are derived from the 
ocean? 

 

Feb. 
 
2 weeks 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
 
 

  What units are used to express the salinity of 
ocean water? 

 What are the sources of salt in ocean water? 

 What factors affect the density of ocean 
water? 

 What are the three main zones of the open 
ocean? 

 Why is thermocline absent in the high 
latitudes? 

 Recognize how marine organisms can be 
classified. 

 What is the difference between plankton and 
nekton? 

 In which area of the ocean can most benthos 
organisms be found living? 

 What factors are used to divide the ocean 
into marine life zones? 

 List the factors that influence a region’s 
photosynthetic productivity. 

 Describe the transfer efficiency between 
trophic levels. 

 What advantage do organisms in a food web 
have over those in a food chain? 

 Why does plant life grow near the ocean 
surface but not on the deep ocean floor? 

 

salinity, thermocline, density, 
pynocline, mixed zone, 
plankton, phytoplankton, 
zooplankton, benthos, photic 
zone, intertidal zone, neritic 
zone, oceanic zone, pelagic 
zone, benthic zone, abyssal 
zone, photosynthesis, 
chemosynthesis, trophic level, 
food chain, food web. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 14 

 Ocean Water and 
Ocean Life 

 
Workbook- Unit 14 
 
 
 
Lab: 
 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 

Feb. 
 
1 week 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
 

  How do surface currents develop? 

 How do ocean currents affect climate? 

 State the importance of upwelling. 

 How are density currents formed? 

 Describe how ocean waves get their energy. 

 What three factors affect the characteristics 
of a wave? 

 How does energy move through a wave? 

 Explain the forces that produce tides. 

 What force is involved in causing the tidal 
bulges? 

ocean current, surface current, 
gyre, Coriolis effect, 
upwelling, density current, 
wave height, wavelength, 
wave period, fetch, tide, tidal 
range, spring tide, neap tide, 
beach, refraction, longshore 
current, barrier island. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 15 

 The Dynamic Ocean 
 
Workbook- Unit 15 
 
 
 
Lab: 
 
 

http://www.sciencedaily.com/


        

 How are sediments along the shoreline 
moved? 

 Explain how refraction affects wave action 
along the shore. 

 What do longshore currents do? 

 By which processes do shoreline features 
form? 

 

IPADS: Current Event 
www.sciencedaily.com 

Feb. 
 
1 week 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 

  How does weather differ from climate? 

 Why do seasonal changes occur? 

 Explain how heat and temperature are 
related. 

 List the three major mechanisms of heat 
transfer. 

 How is the atmosphere affected by each of 
the heat transfer mechanisms? 

 What causes the blue color of the daytime 
sky? 

 What is temperature control? 

 How do the heating of land and water differ? 

 Why do some clouds reflect a portion of 
sunlight back to space? 

 How does carbon dioxide support life? 
 

ozone, troposphere, 
stratosphere, mesosphere, 
thermosphere, summer 
solstice, winter solstice, 
autumnal equinox, spring 
equinox, heat temperature, 
conduction, convection, 
radiation, reflection, 
scattering, greenhouse effect, 
albedo, isotherm. 
 

  Pre-Assessment 
 

Video Field Trip 
 
 Textbook-   Unit 16 

 The Atmosphere: 
Composition, 
Structure, and 
Temperature 

 
Workbook- Unit 16 
 
 
 
Lab: 
 
IPADS: Current Event 
www.sciencedaily.com 
 

March 
 
1 week 
 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
 

  Which gas is most important for 
understanding atmospheric processes? 

 What happens during a change of state? 

 Compare and contrast the abilities of cold air 
and warm air to hold water vapor. 

 What is relative humidity? 

 Describe the factors that affect the relative 
humidity of air? 

 What happens to air when it is compressed 
or allowed to expand? 

 List four mechanisms that can cause air to 
rise. 

 Compare and contrast movements of stable 
and unstable air. 

 What conditions in air favor condensation of 
water? 

 What are thermals? 

 How clouds classified? 

 Compare and contrast clouds ad fogs. 

 What controls the type of precipitation that 

precipitation, latent heat, 
evaporation, condensation, 
sublimation, deposition, 
humidity, saturated, relative 
humidity, dew point, 
hygrometer, dry adiabatic 
rate, wet adiabatic rate, 
orographic lifting, front, 
temperature inversion, 
condensation nuclei, cirrus, 
cumulus, stratus, Bergeron 
process, supercooled water, 
supersaturated air, collision-
coalescence process. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 17 

 Moisture, Clouds 
and Precipitation 

 
Workbook- Unit 17 
 
 
Lab: 
 
 
 
IPADS: Current Event 
www.sciencedaily.com 
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reaches Earth’s surface? 
 

March 
 
1 week 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 

  Describe how air pressure is exerted on 
objects. 

 What happens to the mercury column of a 
barometer when air pressure changes? 

 What is the ultimate energy source for wind? 

 How does the Coriolis Effect influence free-
moving objects? 

 Describe how winds blow around pressure 
centers in the Northern and Southern 
Hemisphere. 

 What are the air pressure patterns within 
cyclones and anticyclones? 

 Describe how friction controls the net flow 
of air around a cyclone and anticyclone. 

 How does the atmosphere attempt to 
balance the unequal heating of Earth’s 
surface? 

 What is a polar front? 

 What causes local winds? 

 Describe the general movement of weather 
in the United States. 

 Compare and contrast weather patterns 
characteristic of El Nino and La Nina events. 

 

air pressure, barometer, 
pressure gradient, Coriolis 
effect, jet stream, cyclone, 
anticyclone, trade winds, 
westerlies, polar easterlies, 
polar front, monsoon, 
prevailing wind, anemometer, 
El Nino. 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 18 

 Air Pressure 
 
Workbook- Unit 18 
 
 
Lab: 
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March 
 
1 week 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
HS-ESS2-4  
Use a model to describe how variations 
in the flow of energy into and out of 
Earth’s systems result in changes in 
climate. 

  What is an air mass? 

 Explain how air masses are classified? 

 Which air masses influence much of the 
weather in North America? 

 Why do continental tropical air masses have 
little effect on weather in North America? 

 What happens when two air masses meet? 

 How is a warm front produced? 

 What is a cold front? 

 What is a stationary front? 

 Describe the weather patterns associated 
with each type of front. 

 What is a thunderstorm? 

 Describe the conditions needed for a tornado 
to form? 

 What is a hurricane? 

 Identify the conditions that must exist for a 
hurricane to form. 

air mass, front, warm front, 
cold front, stationary front, 
occluded front, tornado, 
thunderstorms, hurricane, eye 
wall, eye, storm surge.  
 
 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 19 

 Weather Patterns 
and Severe Storms 

 
Workbook- Unit 19 
 
 
Lab: 
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March 
 
2 weeks 

HS-ESS2 Earth's Systems 
HS-ESS2-2  
Analyze geoscience data to make the 
claim that one change to Earth's surface 
can create feedbacks that cause 
changes to other Earth systems. 
 
HS-ESS2-4  
Use a model to describe how variations 
in the flow of energy into and out of 
Earth’s systems result in changes in 
climate. 
 
HS-ESS3: Earth and Human Activity 
HS-ESS3-1  
Construct an explanation based on 
evidence for how the availability of 
natural resources, occurrence of natural 
hazards, and changes in climate have 
influenced human activity. 
 
HS-ESS3-3  
Create a computational simulation to 
illustrate the relationships among 
management of natural resources, the 
sustainability of human populations, 
and biodiversity. 
 
HS-ESS3-4  
Evaluate or refine a technological 
solution that reduces impacts of human 
activities on natural systems. 
 
HS-ESS3-5  
Analyze geoscience data and the results 
from global climate models to make an 
evidence-based forecast of the current 
rate of global or regional climate 
change and associated future impacts to 
Earth systems. 
 
HS-ESS3-6  
Use a computational representation to 
illustrate the relationships among Earth 
systems and how those relationships 

  How does latitude affect climate? 

 Describe how elevation and mountain ranges 
affect climate. 

 Describe large bodies of water affect 
climate. 

 Describe how global winds affect climate. 

 How does vegetation affect climate? 

 How does the intensity of solar radiation 
vary at different parts of Earth? 

 Explain the Koppen climate classification 
system. 

 What are humid tropical climates? 

 Compare and contrast humid mid-latitude 
climates. 

 What are the characteristics of polar 
climates? 

 Compare and contrast highland climates 
with nearby lowland climates. 

 What is the greenhouse effect? 

 What is global warming? 

 List some of the consequences of global 
warming. 

 
 
 
 

tropical zone, temperate zone, 
polar zone, Koppen climate 
classification system, wet 
tropical climate, humid 
subtropical climate, marine 
west coast climate, dry-
summer subtropical climate, 
subarctic climate, greenhouse 
effect, global warming. 
 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 20 

 World Climates and 
Global Climate 
Change 

 
Workbook- Unit 20 
 
 
Lab: 
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are being modified due to human 
activity. 
 

April 
 
2 week 

HS-ESS1 Earth's Place in the Universe 
HS-ESS1-4  
Use mathematical or computational 
representations to predict the motion 
of orbiting objects in the solar system. 
 
 

  Describe the contributions of ancient Greeks 
to astronomy. 

 Compare and contrast the geocentric and 
heliocentric models of the solar system. 

 Explain the contributions to astronomy of 
Copernicus, Brahe, Kepler, Galileo, and 
Newton. 

 What is retrograde motion? 

 In what ways does Earth move? 

 What causes the phases of the moon? 

 Why are eclipse relatively rare events? 

 Why does the same side of the moon always 
face Earth? 

 What processes create surface features on 
the moon? 

 How did the moon form? 

 What is lunar regolith? 
 
 
 

astronomy, geocentric, 
heliocentric, retrograde 
motion, ellipse, AU 
(astronomical unit), rotation, 
revolution, precession, 
perihelion, aphelion, perigee, 
apgee, phases of the moon, 
solar eclipse, lunar eclipse, 
crater, ray, mare, rille, lunar 
regolith. 
 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 21 

 Origins of Modern 
Astronomy  

 
Workbook- Unit 21 
 
Lab: 
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May 
 
1 week 

HS-ESS1 Earth's Place in the Universe 
HS-ESS1-6  
Apply scientific reasoning and evidence 
from ancient Earth materials, 
meteorites, and other planetary 
surfaces to construct an account of 
Earth’s formation and early history. 
 
 

  How do terrestrial planets differ from Jovian 
planets? 

 How did the solar system form? 

 Describe the distinguishing characteristics of 
each terrestrial planet. 

 Describe the distinguishing characteristics of 
each Jovian planet. 

 What are most asteroids located? 

 What is the structure of a comet? 

 What is the origin of most meteoroids? 

 In which direction does the tail of a comet 
point? 

 What types of radiation make up the 
electromagnetic spectrum? 

 What can scientists learn about a star by 
studying its spectrum? 

 Explain how the Doppler effect is applied to 
the motion of stars in relation to Earth. 

 What is spectroscopy? 

 What is light-gathering power? 

 What is a network of radio telescopes called? 

terrestrial planet, Jovian 
planet, nebula, planetesmial, 
asteroid, comet, coma, 
meteoroid, meteor, meteorite, 
nebular hypothesis. 
 

  Pre-Assessment 
 

Video Field Trip 
 
Textbook-   Unit 22 

 Touring Our Solar 
System 

 
Workbook- Unit 22 
 
Lab: 
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  What is the structure of the sun? 

 What are the characteristics of features of 
the sun? 

 Explain how the sun produces energy? 

 Describe the movement of gases in the 
convection zone. 

 What is the solar wind? 

 What happens during the process of nuclear 
fusion? 

 

May 
 
1 week 

HS-ESS1 Earth's Place in the Universe 
HS-ESS1-1  
Develop a model based on evidence to 
illustrate the life span of the sun and the 
role of nuclear fusion in the sun’s core 
to release energy that eventually 
reaches Earth in the form of radiation. 
 
HS-ESS1-2  
Construct an explanation of the Big 
Bang theory based on astronomical 
evidence of light spectra, motion of 
distant galaxies, and composition of 
matter in the universe. 
 
HS-ESS1-3  
Communicate scientific ideas about the 
way stars, over their life cycle, produce 
elements. 

  What can we learn by studying star 
properties? 

 How does distance affect parallax? 

 List the factors that determine a star’s 
apparent magnitude. 

 What relationship is shown on a 
Hertzsprung-Russell diagram? 

 What is a binary star system? 

 What stage marks the birth of a star? 

 Explain why all stars eventually die. 

 What stages make up the sun’s life cycle? 

 What is a supernova? 

 Describe the size and structure of the Milky 
Way Galaxy. 

 In what ways do galaxies differ from one 
another 

 Describe how the universe began according 
to the big bang theory. 

 

electromagnetic spectrum, 
photon, spectroscopy, 
continuous spectrum, 
absorption spectrum, emission 
spectrum, Doppler effect, 
refracting telescope, 
chromatic aberration, 
reflecting telescope, radio 
telescope, photosphere, 
chromosphere, corona, solar 
wind, sunspot, prominence, 
solar flare, aurora, nuclear 
fusion. 
constellation, binary star, 
light-year, apparent 
magnitude, absolute 
magnitude, main-sequence 
star, red giant, supergiant, 
Cepheid variable, nova, 
nebulae, protostar, supernova, 
white dwarf, neutron star, 
pulsar, black hole, galaxy, 
galaxy cluster, Hubble’s law, 
Big Bang Theory. 

  Video Field Trip 
 
Textbook-   Unit 23-24 

 Light Astronomical 
Observations and 
the Sun 

 Beyond our Solar 
System 

 
Workbook- Unit 23-24 
 
 
Lab: 
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