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Science  Grade 6  

 

The Physical Setting 
 
STANDARD 4: Physical Setting -- Students will understand and apply scientific concepts, principles, and theories 

pertaining to the physical setting and living environment and recognize the historical development of ideas in 

science. 

 

Key Idea 1: The Earth and celestial phenomena can be described by principles of relative motion and 

perspective.  The universe is comprised of a wide array of objects, a few of which can be seen by the unaided eye. 

Others can only be observed with scientific instruments. These celestial objects, distinct from Earth, are in motion 

relative to Earth and each other. Measurements of these motions vary with the perspective of the observer. Cyclical 

changes on Earth are caused by interactions among objects in the universe. 

 

PERFORMANCE INDICATOR:  1.1:  Explain daily, monthly, and seasonal changes on Earth.                                                                                  

 

Major Understandings: 

 

 1.1a - Earth’s Sun is an average-sized star. The Sun is more than a million times greater in volume than 

Earth.  

 

 1.1b - Other stars are like the Sun but are so far away that they look like points of light. Distances between 

stars are vast compared to distances within our solar system.  

 

 1.1c - The Sun and the planets that revolve around it are the major bodies in the solar system. Other 

members include comets, moons, and asteroids. Earth’s orbit is nearly circular.  

 

 1.1d - Gravity is the force that keeps planets in orbit around the Sun and the Moon in orbit around the 

Earth. 

  

 1.1e - Most objects in the solar system have a regular and predictable motion. These motions explain such 

phenomena as a day, a year, phases of the Moon, eclipses, tides, meteor showers, and comets.  

 

 1.1f - The latitude/longitude coordinate system and our system of time are based on celestial observations. 

  

 1.1g - Moons are seen by reflected light. Our Moon orbits Earth, while Earth orbits the Sun. The Moon’s 

phases as observed from Earth are the result of seeing different portions of the lighted area of the Moon’s 

surface. The phases repeat in a cyclic pattern in about one month.  

 

 1.1h - The apparent motions of the Sun, Moon, planets, and stars across the sky can be explained by Earth’s 

rotation and revolution. Earth’s rotation causes the length of one day to be approximately 24 hours. This 

rotation also causes the Sun and Moon to appear to rise along the eastern horizon and to set along the 

western horizon. Earth’s revolution around the Sun defines the length of the year as 365 1/4 days.  

 

 1.1i - The tilt of Earth’s axis of rotation and the revolution of Earth around the Sun cause seasons on Earth. 

The length of daylight varies depending on latitude and season.  

 

 1.1j - The shape of Earth, the other planets, and stars is nearly spherical. 

 

 

Key Idea 2: Many of the phenomena that we observe on Earth involve interactions among components of air, 

water, and land.   Students should develop an understanding of Earth as a set of closely coupled systems. The 



concept of systems provides a framework in which students can investigate three major interacting components: 

lithosphere, hydrosphere, and atmosphere. Processes act within and among the three components on a wide range 

of time scales to bring about continuous change in Earth’s crust, oceans, and atmosphere. 

 

PERFORMANCE INDICATOR:  2.1:  Explain how the atmosphere (air), hydrosphere (water), and lithosphere 

(land) interact, evolve, and change. 

 

Major Understandings: 

  

 2.1a - Nearly all the atmosphere is confined to a thin shell surrounding Earth. The atmosphere is a mixture 

of gases, including nitrogen and oxygen with small amounts of water vapor, carbon dioxide, and other trace 

gases. The atmosphere is stratified into layers, each having distinct properties. Nearly all weather occurs in 

the lowest layer of the atmosphere.  

 

 2.1b - As altitude increases, air pressure decreases.  

 

 2.1c - The rock at Earth’s surface forms a nearly continuous shell around Earth called the lithosphere.  

 

 2.1d - The majority of the lithosphere is covered by a relatively thin layer of water called the hydrosphere. 

  

 2.1e - Rocks are composed of minerals. Only a few rock-forming minerals make up most of the rocks of 

Earth. Minerals are identified on the basis of physical properties such as streak, hardness, and reaction to 

acid.  

 

 2.1f - Fossils are usually found in sedimentary rocks. Fossils can be used to study past climates and 

environments.  

 

 2.1g - The dynamic processes that wear away Earth’s surface include weathering and erosion.  

 

 2.1h - The process of weathering breaks down rocks to form sediment. Soil consists of sediment, organic 

material, water, and air.  

 

 2.1i - Erosion is the transport of sediment. Gravity is the driving force behind erosion. Gravity can act 

directly or through agents such as moving water, wind, and glaciers. 

  

 2.1j - Water circulates through the atmosphere, lithosphere, and hydrosphere in what is known as the water 

cycle. 

 

PERFORMANCE INDICATOR 2.2:  Describe volcano and earthquake patterns, the rock cycle, and weather and 

climate changes. 

 

Major Understandings:  

 

 2.2a - The interior of Earth is hot. Heat flow and movement of material within Earth cause sections of 

Earth’s crust to move. This may result in earthquakes, volcanic eruption, and the creation of mountains and 

ocean basins. 

 

 2.2b - Analysis of earthquake wave data (vibrational disturbances) leads to the conclusion that there are 

layers within Earth. These layers—the crust, mantle, outer core, and inner core—have distinct properties. 

  

 2.2c - Folded, tilted, faulted, and displaced rock layers suggest past crustal movement.  

 

 2.2d - Continents fitting together like puzzle parts and fossil correlations provided initial evidence that 

continents were once together.  

 



 2.2e - The Theory of Plate Tectonics explains how the “solid” lithosphere consists of a series of plates that 

“float” on the partially molten section of the mantle. Convection cells within the mantle may be the driving 

force for the movement of the plates.  

 

 2.2f - Plates may collide, move apart, or slide past one another. Most volcanic activity and mountain 

building occur at the boundaries of these plates, often resulting in earthquakes.  

 

 2.2g - Rocks are classified according to their method of formation. The three classes of rocks are 

sedimentary, metamorphic, and igneous. Most rocks show characteristics that give clues to their formation 

conditions.  

 

 2.2h - The rock cycle model shows how types of rock or rock material may be transformed from one type 

of rock to another.  

 

 2.2i - Weather describes the conditions of the atmosphere at a given location for a short period of time.  

 

 2.2j - Climate is the characteristic weather that prevails from season to season and year to year.  

 

 2.2k - The uneven heating of Earth’s surface is the cause of weather.  

 

 2.2l - Air masses form when air remains nearly stationary over a large section of Earth’s surface and takes 

on the conditions of temperature and humidity from that location. Weather conditions at a location are 

determined primarily by temperature, humidity, and pressure of air masses over that location.  

 

 2.2m - Most local weather condition changes are caused by movement of air masses.  

 

 2.2n - The movement of air masses is determined by prevailing winds and upper air currents.  

 

 2.2o - Fronts are boundaries between air masses. Precipitation is likely to occur at these boundaries.  

 

 2.2p - High-pressure systems generally bring fair weather. Low-pressure systems usually bring cloudy, 

unstable conditions. The general movement of highs and lows is from west to east across the United States.  

 

 2.2q - Hazardous weather conditions include thunderstorms, tornadoes, hurricanes, ice storms, and 

blizzards. Humans can prepare for and respond to these conditions if given sufficient warning.  

 

 2.2r - Substances enter the atmosphere naturally and from human activity. Some of these substances 

include dust from volcanic eruptions and greenhouse gases such as carbon dioxide, methane, and water 

vapor. These substances can affect weather, climate, and living things. 

 

Key Idea 4:  Energy exists in many forms, and when these forms change energy is conserved.   Introduction: 

An underlying principle of all energy use is the Law of Conservation of Energy. Simply stated, energy cannot be 

created or destroyed.  Energy can be transformed, one form to another. These transformations produce heat energy. 

Heat is a calculated value which includes the temperature of the material, the mass of the material, and the type of 

the material. Temperature is a direct measurement of the average kinetic energy of the particles in a sample of 

material. It should be noted that temperature is not a measurement of heat. 

 

PERFORMANCE INDICATOR 4.1:  Describe the sources and identify the transformations of energy observed in 

everyday life. 

 

Major Understandings: 

 

 4.1a - The Sun is a major source of energy for Earth. Other sources of energy include nuclear and 

geothermal energy. 

 

 



 4.1e - Energy can be considered to be either kinetic energy, which is the energy of motion, or potential 

energy, which depends on relative position. 

 

PERFORMANCE INDICATOR 4.2:  Observe and describe heating and cooling events. 

             

Major Understandings: 

 

 4.2a - Heat moves in predictable ways, flowing from warmer objects to cooler ones, until both reach the 

same temperature. 

 

 4.2b - Heat can be transferred through matter by the collisions of atoms and/or molecules (conduction) or 

through space (radiation). In a liquid or gas, currents will facilitate the transfer of heat 

 

 4.2d - Most substances expand when heated and contract when cooled. Water is an exception, expanding 

when changing to ice. 

 

PERFORMANCE INDICATOR 4.4:  Observe and describe the properties of sound, light, magnetism, and 

electricity. 

              

Major Understandings: 

 

 4.4c - Vibrations in materials set up wave-like disturbances that spread away from the source. Sound waves 

are an example. Vibrational waves move at different speeds in different materials. Sound cannot travel in a 

vacuum. 

 

 

Key Idea 5:  Energy and matter interact through forces that result in changes in motion.  Introduction: 

Examples of objects in motion can be seen all around us. These motions result from an interaction of energy and 

matter. This interaction creates forces (pushes and pulls) that produce predictable patterns of change. Common 

forces would include gravity, magnetism, and electricity. Friction is a force that should always be considered in a 

discussion of motion.   When the forces acting on an object are unbalanced, changes in that object’s motion occur. 

The changes could include a change in speed or a change in direction. When the forces are balanced, the motion of 

that object will remain unchanged. Understanding the laws that govern motion allows us to predict these changes in 

motion 

 

PERFORMANCE INDICATOR 5.1:  Describe different patterns of motion of objects. 

              

Major Understandings: 

 

 5.1c - An object’s motion is the result of the combined effect of all forces acting on the object. A moving 

object that is not subjected to a force will continue to move at a constant speed in a straight line. An object 

at rest will remain at rest. 

 

PERFORMANCE INDICATOR 5.2:  Observe, describe, and compare effects of forces (gravity, electric current, and 

magnetism) on the motion of objects. 

               

Major Understandings: 

 

 5.2a - Every object exerts gravitational force on every other object. Gravitational force depends on how 

much mass the objects have and on how far apart they are. Gravity is one of the forces acting on orbiting 

objects and projectiles. 

 

 5.2d - Friction is a force that opposes motion. 

 

 



The Living Environment 

 
STANDARD 4: Living Environment -- Students will understand and apply scientific concepts, principles, and 

theories pertaining to the physical setting and living environment and recognize the historical development of ideas 

in science. 

 

Key Idea 3: Individual organisms and species change over time.  Introduction: Evolution is the change in a 

species over time. Millions of diverse species are alive today. Generally this diversity of species developed through 

gradual processes of change occurring over many generations. Species acquire many of their unique characteristics 

through biological adaptation, which involves the selection of naturally occurring variations in populations (natural 

selection). Biological adaptations are differences in structures, behaviors, or physiology that enhance survival and 

reproductive success in a particular environment. 

 

PERFORMANCE INDICATOR 3.2:  Describe factors responsible for competition within species and the 

significance of that competition. 

 

Major Understandings: 

 

 3.2c - Many thousands of layers of sedimentary rock provide evidence for the long history of Earth and for 

the long history of changing lifeforms whose remains are found in the rocks. Recently deposited rock layers 

are more likely to contain fossils resembling existing species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INQUIRY AND PROCESS SKILLS  

BASED ON ALL STANDARDS 
 

 

 

 

 

 
 

Reasoning and Inquiry Skills 

 

Classifying – arranging or distributing objects, event, or information representing objects or events 

in classes according to some method or system 

 

Comparing and contrasting – identifying similarities and differences between or among objects, 

events, data, systems, etc. 

 

Generalizing – drawing general conclusions from particulars 

 

Inferring – drawing a conclusion based on prior experiences 

 

Making decisions – identifying alternatives and choosing a course of action from among the 

alternatives after basing the judgment for the selection on justifiable reasons 

 

Predicting – making a forecast of future events or conditions expected to exist 

 

Communicating and Representation Skills 

 

 Oral Observations – playing a variety of roles in group discussions and asking questions to seek 

elaboration and clarification of ideas 

 

 Written Observations – presenting information in ways appropriate to a given task 

 

 Graphic Representations – using a range of equipment and software to integrate several forms of 

information in order to create good-quality audio, video, graphic, or text-based presentations 

 

Collaboration and Connections Skills 

 

 Working Effectively – contributing to the work of a brainstorming group, laboratory partnership, 

cooperative learning group, or project team; planning procedures; identifying and managing 

responsibilities of team members; and staying on task, whether working alone or as part of a group 

 

Presenting Results – using a variety of media to present the solution and to communicate the results 

 

Self-regulation Skills  

 Investment in Learning – actively participates in lessons, engages in the learning process, identifies 

and uses necessary resources, develops a positive work ethic with consistent quality of work, uses 

time wisely, and demonstrates age-appropriate independence 

   

 Responsibility – comes with appropriate materials, respects rights of others to learn, completes work 

promptly, and utilizes an organizational system 



 

 

 

PROCESS SKILLS BASED ON STANDARD 4 
 General Skills:  

 follow safety procedures in the classroom and laboratory  

 safely and accurately use the following measurement tools: 

o metric ruler  

o balance  

o stopwatch 

o graduated cylinder  

o thermometer  

 use appropriate units for measured or calculated values  

 recognize and analyze patterns and trends  

 sequence events  

 identify cause-and-effect relationships  

 use indicators and interpret results 
 

 

PHYSICAL SETTING SKILLS 

 
 given the latitude and longitude of a location, indicate its position on a map and determine the latitude and 

longitude of a given location on a map  

 using identification tests and a flow chart, identify mineral samples  

 use a diagram of the rock cycle to determine geological processes that led to the formation of a specific 

rock type 4. plot the location of recent earthquake and volcanic activity on a map and identify patterns of 

distribution  

 use a magnetic compass to find cardinal directions  

 measure the angular elevation of an object, using appropriate instruments  

 generate and interpret field maps including topographic and weather maps  

 predict the characteristics of an air mass based on the origin of the air mass  

 measure weather variables such as wind speed and direction, relative humidity, barometric pressure, etc. 
 determine the density of liquids, and regular- and irregular-shaped solids  

 determine the volume of a regular- and an irregular-shaped solid, using water displacement 

 

 

LIVING ENVIRONMENT SKILLS 
 

 manipulate a compound microscope to view microscopic objects 

 determine the size of a microscopic object, using a compound microscope 

 prepare a wet mount slide 

 use appropriate staining techniques 

 design and use a Punnett square or a pedigree chart to predict the probability of certain traits 

 classify living  things according to a student-generated scheme and an established scheme 

 interpret and/or illustrate the energy flow in a food chain, energy pyramid, or food web 

 identify  pulse points and pulse rates 

 identify  structure and function relationships in organisms 

 

 

 

 


