
 

 
  ESS Scope and Sequence 
 
   

 
Grading Period Unit Title Learning Targets 

Throughout the 
School Year 

  (1)  Scientific processes. The student conducts laboratory and field investigations, for 
at least 40% of instructional time, using safe, environmentally appropriate, and ethical 
practices. The student is expected to: 
(A)  demonstrate safe practices during laboratory and field investigations; 
(B)  demonstrate an understanding of the use and conservation of resources and the 
proper disposal or recycling of materials; and 
(C)  use the school's technology and information systems in a wise and ethical 
manner. 
(2)  Scientific processes. The student uses scientific methods during laboratory and 
field investigations. The student is expected to: 
(A)  know the definition of science and understand that it has limitations, as specified 
in subsection (b)(2) of this section; 
(B)  know that scientific hypotheses are tentative and testable statements that must be 
capable of being supported or not supported by observational evidence. Hypotheses of 
durable explanatory power which have been tested over a wide variety of conditions 
are incorporated into theories; 
(C)  know that scientific theories are based on natural and physical phenomena and 
are capable of being tested by multiple independent researchers. Unlike hypotheses, 
scientific theories are well-established and highly-reliable explanations, but may be 
subject to change as new areas of science and new technologies are developed; 

 



 

(D)  distinguish between scientific hypotheses and scientific theories; 
(E)  demonstrate the use of course equipment, techniques, and procedures, including 
computers and web-based computer applications; 
(F)  use a wide variety of additional course apparatuses, equipment, techniques, and 
procedures as appropriate such as satellite imagery and other remote sensing data, 
Geographic Information Systems (GIS), Global Positioning System (GPS), scientific 
probes, microscopes, telescopes, modern video and image libraries, weather stations, 
fossil and rock kits, bar magnets, coiled springs, wave simulators, tectonic plate 
models, and planetary globes; 
(G)  organize, analyze, evaluate, make inferences, and predict trends from data; 
(H)  use mathematical procedures such as algebra, statistics, scientific notation, and 
significant figures to analyze data using the International System (SI) units; and 
(I)  communicate valid conclusions supported by data using several formats such as 
technical reports, lab reports, labeled drawings, graphic organizers, journals, 
presentations, and technical posters. 
(3)  Scientific processes. The student uses critical thinking, scientific reasoning, and 
problem solving to make informed decisions within and outside the classroom. The 
student is expected to: 
(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by 
using empirical evidence, logical reasoning, and experimental and observational 
testing, including examining all sides of scientific evidence of those scientific 
explanations, so as to encourage critical thinking by the student; 
(B)  communicate and apply scientific information extracted from various sources 
such as current events, news reports, published journal articles, and marketing 
materials; 
(C)  draw inferences based on data related to promotional materials for products and 
services; 
(D)  evaluate the impact of research on scientific thought, society, and public policy; 

 



 

(E)  explore careers and collaboration among scientists in Earth and space sciences; 
and 
(F)  learn and understand the contributions of scientists to the historical development 
of Earth and space sciences. 
 
. 
 

First Grading 
Period 

 
 
 
 
 
 
 
 
 
 
 
 
 

Interstellar space and 
Cosmology 

● 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 

● Communicate scientific ideas about the way stars, over their 
life cycle, produce elements 

● 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. 

 

Our Solar System ● Use mathematical or computational representations to predict 
the motion of orbiting objects in the solar system 

● Create a model of the solar system and explore the reasoning 
behind the “disk” shape. 

 

 The Earth and other 
Planets 

● 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 

● Compare and contrast types of planets and the effects of 
distance from the host star. 

● Discuss the outer planets, explain why Pluto got kicked out; 
compare to inner planets; discuss each planet in detail. 

 

 



 

Second Grading 
Period 

Minerals and the Rock 
Cycle 

● Complete discussion on diagnostic properties of minerals and 
provide examples so that students may see what geologists 
mean when we talk about the different diagnostic properties. 
Discuss what minerals are often associated with common types 
of rocks. 

● 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. 

● Develop a model based on evidence of Earth’s interior to 
describe the cycling of matter by thermal convection. 

 
 

Sedimentary, 
Metamorphic and 
Igneous Rocks 

● Describe the characteristics of the different types of rock and 
model the rock cycle with these rock types 

● Using a rock identification Scheme, identify rocks of different 
type based on texture composition and other listed 
characteristics.  

● Introduction to igneous rocks and the modes of classification; 
make sure to distinguish between extrusive and intrusive 
rocks, as well as mafic versus felsic rocks.  Discuss structures 
found within igneous rocks, as well as structures that are built 
from igneous rocks. 

 

Dating and Plate 
Tectonics 

● Absolute age dating of rocks and the problems that these 
techniques allow us to solve 

● 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. 

● Explore Radiometric dating and preform half-life calculations. 
Third Grading  

Period 
Geology of Texas ● Examine geologic maps of Texas, reinforce knowledge and use 

of geologic structures, stratigraphic sections, and geologic 
cross sections. 

 



 

● Discuss Karst and the Edward’s aquifer, including a discussion 
of sinkholes that are seen in Austin, how caves form and why 
speleogenesis is so important. 

● Discuss springs in greater depth, including spending some time 
discussing oases, hot springs, and geysers.  Show videos of the 
different types of springs and talk about the importance of 
springs to the settlement of areas. 

Surface water ● Plan and conduct an investigation of the properties of water 
and its effects on Earth materials and surface processes. 

● Analyse river and stream structures and the parts of the stream 
that are important; a discuss of how meandering streams form 
and the sedimentary structures that result from meandering 
streams. 

 

Ground water and 
oceans 

● Identify the anatomy of the ocean floor, including the different 
parts of the ocean and how they formed; what types of rocks 
are most common on the ocean floor and why.  Additionally, 
discuss why the seas are salty and how we know what is 
beneath the ocean. 

● Explore Water in motion, via tides and currents; discuss what 
geologic features are created by the tides and currents, and 
why tides and currents occur in the first place. 

● Explore the shape of shorelines and sedimentary structures 
that result from the different types of shorelines, including a 
discussion on reefs, barrier islands, and rocky shorelines. 

● Draw a picture of the five major factors that influence the 
shape of the shoreline. 

Soil and Deserts ● Investigate deserts and aeolian environments, including a 
discussion of where deserts are found (and why they’re found 
where they are) and some of the structures that result from 
wind erosion (including the basic geological signs of deserts). 

● Model soil building processes, including a closer look at 
physical and chemical weathering and its importance to the 
development of modern soils. 

 



 

 

Fourth Grading 
Period 

Evolution and 
Cladistics 

● Research how you become a fossil. Explain processes of 
fossilization and preservation bias within the geologic record. 

● Discuss the Miller-Urey experiment and talk about what the 
early life was like.  Discuss the competing ideas regarding the 
origin of life. 

● Analyze connections between the Paleozoic, Mesozoic, and 
Cenozoic and the Paleophytic, Mesophytic, and Cenophytic 

● Explore the evolution of plants (early evolution, stromatolites), 
including a discussion of how they are preserved. 

 

Invertebrates and 
Vertebrates  

● Compare and contrast vertebrates and invertebrates, examine 
the fossil record. 

● Investigate the five major groups of invertebrates, looking at 
their lifestyle (including where they live, what type of food they 
eat, etc), the fossil evidence that they leave behind, the basic 
morphology of the organisms, and how they can be recognized 
in the fossil record. 

● Analyze the transition from vertebrates to dinosaurs and 
dinosaurs to birds.  

● Discuss the evolution of saurischians and orthischians, and talk 
about the trail from saurischians to modern day birds. 

 
 

 

 


