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K-12 Science Graded Course of Study

A K-12 Dublin City Schools science education aims to create lifelong learners who are curious, critical thinkers, and effective 
collaborators, equipped with the scientific knowledge and skills necessary to navigate and shape a complex and ever-changing 
world. 

Our vision is to inspire students to develop a deep appreciation for science and its applications, empowering them to: 

● Ask questions, seek answers, and explore the natural world with a sense of wonder and curiosity.
● Think critically and creatively to solve problems and make informed decisions as a scientifically literate citizen.
● Communicate and collaborate effectively in our diverse community and beyond to address common challenges and

create innovative solutions.
● Build their own identity as a scientist in order to apply scientific concepts and methods to understand and address

real-world issues competently and confidently.
● Develop the resilience, adaptability, and perseverance needed to succeed in a rapidly evolving world.

Instructional Agreements for Science Learning within the Dublin City Schools 

● Teachers will provide opportunities for students to engage in hands-on experiences, projects, and real-world simulations to
provide context and relevance to science concepts.

● Teachers will create an environment that emphasizes the importance of effort, perseverance, and reflection in order to learn
and grow from both success and failure.

● Content standards will be learned in conjunction with best practices regarding science education.

Together, we will cultivate resourceful, adaptable, and collaborative individuals with the ability to tackle real-world challenges with 
resilience and innovation. 
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Nature of Science 

One goal of science education is to help students become scientifically literate citizens able to use science as a way of knowing 
about the natural and material world. All students should have sufficient understanding of scientific knowledge and scientific 
processes to enable them to distinguish what is science from what is not science and to make informed decisions about career 
choices, health maintenance, quality of life, community and other decisions that impact both themselves and others. 

Scientific Inquiry, Practice and 
Applications  

All students must use these scientific processes with appropriate laboratory safety 
techniques to construct their knowledge and understanding in all science content areas. 

Science is a Way of Knowing 

Science assumes the universe is a vast single system in which basic laws are consistent. 
Natural laws operate today as they did in the past and they will continue to do so in the 
future. Science is both a body of knowledge that represents a current understanding of 
natural systems and the processes used to refine, elaborate, revise and extend this 
knowledge. 

Science is a Human Endeavor Science has been, and continues to be, advanced by individuals of various races, genders, 
ethnicities, languages, abilities, family backgrounds and incomes. 

Scientific Knowledge is Open to 
Revision in Light of New Evidence 

Science is not static. Science is constantly changing as we acquire more 
knowledge. 

Scientific and Engineering Practices: 
1. Asking questions (for science) and defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational thinking
6. Constructing explanations (for science) and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating information
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Ohio’s Cognitive Demands for Science 

Educators will refer to “Ohio’s Cognitive Demands for Science” to create experiences for students to engage in science content 
and demonstrate understanding of scientific concepts in ways that align with current research about how people learn.  

DESIGNING TECHNOLOGICAL/ 
ENGINEERING SOLUTIONS 
USING SCIENCE CONCEPTS 

Requires students to solve science-based engineering or technological problems through 
application of scientific inquiry. Within given scientific constraints, propose or critique solutions, 
analyze and interpret technological and engineering problems, use science principles to 
anticipate effects of technological or engineering design, find solutions using science and 
engineering or technology, consider consequences and alternatives, and/or integrate and 
synthesize scientific information. 

DEMONSTRATING SCIENCE 
KNOWLEDGE 

Requires students to use scientific practices and develop the ability to think and act in ways 
associated with inquiry, including asking questions, planning and conducting investigations, 
using appropriate tools and techniques to gather and organize data, thinking critically and 
logically about relationships between evidence and explanations, constructing and analyzing 
alternative explanations, and communicating scientific arguments. (Slightly altered from 
National Science Education Standards)  

INTERPRETING AND 
COMMUNICATING SCIENCE 
CONCEPTS 

Requires students to use subject-specific conceptual knowledge to interpret and explain events, 
phenomena, concepts and experiences using grade-appropriate scientific terminology, 
technological knowledge and mathematical knowledge. Communicate with clarity, focus and 
organization using rich, investigative scenarios, real-world data and valid scientific information.  

RECALLING ACCURATE 
SCIENCE  

Requires students to provide accurate statements about scientifically valid facts, concepts and 
relationships. Recall only requires students to provide a rote response, declarative knowledge or 
perform routine mathematical tasks. This cognitive demand refers to students’ knowledge of 
science fact, information, concepts, tools, procedures (being able to describe how) and basic 
principles.  
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Earth and Space Science 

Earth and Space Science Course Goals 
Earth and Space Science is a course that incorporates geology, meteorology, oceanography, and astronomy. Students 
will investigate the Earth’s spheres and cycles, its history and available resources. Students will also explore the 
processes of weather and climate as well as humanity’s impact on these phenomena.  The topics of space exploration, 
the solar system, and the universe will be examined.  Investigations are used to understand and explain the behavior of 
nature in a variety of inquiry and design scenarios that incorporate scientific reasoning, analysis, communication skills 
and real-world applications. 

WATER IN EARTH’S SYSTEMS 

Content Statement Content Elaboration 

ENV.ES.4 Water Cycle Water Cycle 
● Water continually cycles among land, ocean, and atmosphere via transpiration,

evaporation, condensation and crystallization, and precipitation, as well as downhill
flows on land.

PG.ER.3 Ground and Surface Water Distribution 
● Water is unevenly distributed across the earth’s surface.

Consumption 
● Underground water moves within the earth and it affects surface bodies of water.

PG.IMS.4 Ocean ● Water changes the Earth’s surface through weathering and erosion (channels,
streambeds, floodplains, cross-bedding, alluvial fans, deltas).

PG.GG.1 Glaciers and Glaciation Glacial Geology 
● Evidence of past glaciers (including features formed through erosion or deposition)
● Glacial deposition and erosion (including features formed through erosion or
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deposition) 
● Data from ice cores

○ Historical changes (glacial ages, amounts, locations, particulate matter,
correlation to fossil evidence

○ Evidence of climate changes throughout Earth’s history
● Glacial distribution and causes of glaciation
● Types of glaciers – continental (ice sheets, ice caps), alpine/valley (piedmont, valley,

cirque, ice caps)
● Glacial structure, formation and movement

ATMOSPHERE, WEATHER & CLIMATE 

Content Statement Content Elaboration 

ENV.ES.2 & PG.ER.2 Atmospheric Basics Composition 
● The atmosphere is made up of five layers of air: the Troposphere, the Stratosphere, the

Mesosphere, the Thermosphere, and the Exosphere (along with the Ionosphere).

Greenhouse Effect 
● Greenhouse gases play an important role in the regulation of the Earth's climate.  The

natural greenhouse gases include carbon dioxide, methane, nitrous oxide and water
vapor.

Albedo 
● Albedo is a measure of the reflectivity of a surface. The albedo effect when applied to

the Earth is a measure of how much of the Sun's energy is reflected back into space.

ENV.ES.5 Movement of Matter and Energy 
through the Hydrosphere, Lithosphere, 
Atmosphere and Biosphere 

Weather Basics 
● The ocean exerts a major influence on weather and climate by absorbing energy from

the sun, releasing it over time, and globally redistributing it through ocean currents.

Patterns 
● Because these patterns are so complex, weather can only be predicted

probabilistically.

Phenomena 
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● Weather is influenced by interactions involving sunlight, the ocean, the atmosphere,
ice, landforms, and living things. These interactions vary with latitude, altitude, and
local and regional geography, all of which can affect oceanic and atmospheric flow
patterns.

PG.IMS.4 Ocean Wind and Ocean Currents Interaction 
● Variations in density due to variations in temperature and salinity drive a global

pattern of interconnected ocean currents.
● Climate is influenced by interactions involving sunlight, the ocean and atmosphere.

These interactions vary with latitude, altitude, and local and regional geography, all of
which can affect oceanic and atmospheric flow patterns.

ENV.ES.2/PG.EH.1/PG.GG.1 Climate Climate Change 
● The geologic record shows that changes to global and regional climate can be

caused by interactions among changes in the sun’s energy output or Earth’s orbit,
tectonic events, ocean circulation, volcanic activity, glaciers, vegetation, and human
activities. These changes can occur on a variety of time scales from sudden (e.g.,
volcanic ash clouds) to intermediate (ice ages) to very long-term tectonic cycles.

Carbon Cycle 
● Changes in the atmosphere due to human activity have increased carbon dioxide

concentrations and thus affect climate.

Greenhouse Gases 
● Current models predict that, although future regional climate changes will be complex

and varied, average global temperatures will continue to rise. The outcomes predicted
by global climate models strongly depend on the amounts of greenhouse gases
added to the atmosphere each year and by the ways in which these gases are
absorbed by the ocean and biosphere.

EARTH’S PLACE IN THE UNIVERSE 

Content Statement Content Elaboration 

PS.U.1 History of the Universe History/Formation of the Universe 
● The Big Bang theory is supported by observations of distant galaxies receding from
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our own, of the measured composition of stars and non-stellar gases, and of the 
maps of spectra of the primordial radiation (cosmic microwave background) that still 
fills the universe. 

● Other than the hydrogen and helium formed at the time of the Big Bang, nuclear
fusion within stars produces all atomic nuclei lighter than and including iron, and the
process releases electromagnetic energy. Heavier elements are produced when
certain massive stars achieve a supernova stage and explode.

● The study of stars’ light spectra and brightness is used to identify compositional
elements of stars, their movements, and their distances from Earth.

● The star called the sun is changing and will burn out over a lifespan of approximately
10 billion years.

PS.U.2 Galaxies History/Formation of the Solar System 
● Earth and its solar system are part of the Milky Way galaxy, which is one of many

galaxies in the universe.
● Kepler’s laws describe common features of the motions of orbiting objects, including

their elliptical paths around the sun. Orbits may change due to the gravitational
effects from, or collisions with other objects in the solar system.

● The solar system consists of the sun and a collection of objects, including planets,
their moons, and asteroids that are held in orbit around the sun by its gravitational
pull on them.

● The solar system appears to have formed from a disk of dust and gas, drawn together
by gravity.

PG.EH.1 The Geologic Rock Record History/Formation of Earth and its Moon 
● Although active geologic processes, such as plate tectonics and erosion, have

destroyed or altered most of the very early rock record on Earth, other objects in the
solar system, such as lunar rocks, asteroids, and meteorites, have changed little over
billions of years. Studying these objects can provide information about Earth’s
formation and early history.

Comparison of Planets with the Solar System 
● The abundance of liquid water on Earth’s surface and its unique combination of

physical and chemical properties are central to the planet’s dynamics. These
properties include water’s exceptional capacity to absorb, store, and release large
amounts of energy, transmit sunlight, expand upon freezing, dissolve and transport
materials, and lower the viscosities and melting points of rocks.
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LITHOSPHERE 

Content Statement Content Elaboration 

PG.PT.1/PG.PT.2 The Structure of Earth ● Evidence from deep probes and seismic waves, reconstructions of historical changes
in Earth’s surface and its magnetic field, and an understanding of physical and
chemical processes lead to a model of Earth with a hot but solid inner core, a liquid
outer core, a solid mantle and crust. Motions of the mantle and its plates occur
primarily through thermal convection, which involves the cycling of matter due to the
outward flow of energy from Earth’s interior and gravitational movement of denser
materials toward the interior.

PG.PT.4 Plate Motion Plate Tectonics 
● Plate tectonics explains the structure of the earth's crust and many associated

phenomena as resulting from the interaction of rigid lithospheric plates which move
slowly over the underlying mantle.

● Plate movements are responsible for most continental and ocean-floor features and
for the distribution of most rocks and minerals within Earth’s crust.

● The radioactive decay of unstable isotopes continually generates new energy within
Earth’s crust and mantle, providing the primary source of the heat that drives mantle
convection. Plate tectonics can be viewed as the surface expression of mantle
convection.

● Plate tectonics is the unifying theory that explains the past and current movements of
the rocks at Earth’s surface and provides a framework for understanding its geologic
history.

PG.M/PG.M.1/PG.M.4/PG.M.5 Minerals Atoms and the Elements 
● Minerals are made of atoms and elements that came from nuclear fusion and

supernovae within the universe.

Criteria of a mineral 
● Crystalline solid, occurs in nature, inorganic, defined chemical composition

Properties of minerals 
● hardness, luster, cleavage, streak, crystal shape, fluorescence, flammability,
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density/specific gravity, malleability 

PG.EH.1 The Geologic Rock Record Relative and Absolute Age 
● The geologic time scale interpreted from rock strata provides a way to organize

Earth’s history. Analyses of rock strata and the fossil record provide only relative dates,
not an absolute scale.

Principles to Determine Relative and Absolute Age 
● Principles to determine relative age: original horizontality, superposition, cross-cutting

relationships, and index fossils
● Calculation of absolute age: radiometric dating (isotopes and radioactive decay)
● Combination of relative and absolute age
● Earth’s history. Analyses of rock strata and the fossil record provide only relative dates,

not an absolute scale.

Principles to Determine Relative and Absolute Age 
● Principles to determine relative age: original horizontality, superposition, cross-cutting

relationships, and index fossils
● Calculation of absolute age: radiometric dating (isotopes and radioactive decay)
● Combination of relative and absolute age

PG.IMS.1: Igneous ● Mafic and felsic rocks and minerals
● Intrusive and extrusive volcanic activity
● Earth’s interior (inner core, outer core, lower mantle, upper mantle, Mohorovičić

discontinuity, crust)
● Magnetic reversals and Earth’s magnetic field
● Thermal energy within Earth
● Location in the rock cycle

PG.IMS.2: Metamorphic ● Pressure, stress, temperature and compressional forces
● Foliated (regional) vs non-foliated (contact)
● Parent rock and degrees of metamorphism
● Location in the rock cycle

PG.IMS.3: Sedimentary ● Division of sedimentary rocks and minerals (chemical, clastic/physical, organic)
● Depositional environments
● Location in the rock cycle
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EXOPLANETS & COLONIZATION 

Content Statement Content Elaboration 

Extrasolar Travel ● Exoplanets are planets beyond our own solar system.
● A careful analysis of the feasibility of intra and interstellar travel has profound

implications for the future of our civilization.
● Discover and characterize planetary systems and Earth-like planets around nearby

stars.

Colonization of Mars & Beyond ● Colonization requires the establishment of permanent habitats that have the
potential for self-expansion and self-sustenance.
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