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Science

Grade 6

29 Benchmarks  

Earth and Space Sciences

Standard 1: Understands atmospheric processes and the water cycle

SC6.1.1  Knows the composition and structure of the Earth's atmosphere

· atmosphere is confined to a thin shell surrounding Earth

· atmosphere is a mixture of gases including oxygen and nitrogen with small amounts of water vapor, carbon dioxide and other trace gases

· as altitude increases, air pressure decreases

SC6.1.2  Knows the processes involved in the water cycle and their effects on climatic             

               patterns

· water circulates through the atmosphere, lithosphere, biosphere, and hydrosphere

SC6.1.3  Knows that the Sun is the principle energy source for phenomena on the Earth's 

   surface 

· winds

· ocean currents

· the water cycle

· plant growth

SC6.1.4  Knows factors that can impact the Earth's climate 

· weather describes the conditions of the atmosphere at a given location for a short period of time

· the uneven heating of Earth’s surface is the cause of weather

· most local weather conditions changes are caused by movement of air masses

· the movement of air masses is determined by prevailing winds and upper wind currents

· air masses form when air remains nearly stationary over a section of Earth’s surface and takes on the conditions of temperature and humidity from that location

· predict the characteristics of an air mass based on the origin of the air mass
· fronts are boundaries between air masses

· precipitation is likely to occur at boundaries

· weather is determined by temperature, humidity, and pressure of air masses

· measure weather variables such as wind speed and direction, relative humidity, barometric pressure, etc.
· most weather occurs in the lowest layer of the atmosphere

SC6.1.5  Knows how the tilt of the Earth's axis and the Earth's revolution around the Sun

               affect seasons and weather patterns

· heat falls more intensely on one part or another of the Earth's surface during its revolution around the Sun

· the length of daylight depends on latitude and season

SC6.1.6  Knows that climate is the characteristic weather that prevails from season to 

   season and year to year

· high pressure conditions generally bring fair weather

· low pressure systems usually bring cloudy unstable conditions

· weather generally moves from west to east across the United States

· generate and interpret field maps including weather maps
· hazardous weather conditions include thunderstorms, tornadoes, hurricanes, ice storms, blizzards

· preparation for storm watches and warnings

SC6.1.7  Knows the properties that make water an essential component of the Earth

               system 

· its ability to act as a solvent

· its ability to remain a liquid at most Earth temperatures

Standard 2: Understands Earth's composition and structure

SC6.2.1  Knows that the Earth is comprised of layers 

· includes a core, mantle, lithosphere, hydrosphere and atmosphere

· the rock at Earth’s surface forms a nearly continuous shell around Earth called the lithosphere

· the majority of the lithosphere is covered by a relatively thin layer called the hydrosphere

· the crust, mantle, and core have distinct properties

· interior of Earth is hot

SC6.2.2  Knows how landforms are created through a combination of constructive and

               destructive forces 

· 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
· use a magnetic compass to find cardinal directions
· generate and interpret field maps including topographic maps
· constructive forces such as crustal deformation, volcanic eruptions, and deposition of sediment

· destructive forces such as weathering and erosion

· erosion is the transport of sediment

· gravity is the driving force behind erosion

· gravity can move directly or through agents such as moving water, wind and glaciers

· the process of weathering breaks down rocks to form sediment

· folded, tilted, faulted and displaced rocks suggest crustal movement

· crustal movement may result in earthquakes, volcanic eruptions, and the creation of mountains and ocean basins

SC6.2.3  Knows components of soil and other factors that influence soil texture, fertility, 

               and resistance to erosion 

· plant roots and debris, bacteria, fungi, worms, rodents

· soil consists of sediment, organic material, water and air

SC6.2.4  Knows that the Earth's crust is divided into plates that move at extremely slow 

               rates in response to movements in the mantle

· heat flow and movement of material within Earth cause sections of Earth’s crust to move

· 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

· 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

· plot the location of recent earthquakes and volcanic activity on a map and identify patterns of distribution
SC6.2.5  Knows processes involved in the rock cycle 

· old rocks at the surface gradually weather and form sediments that are buried, then compacted, heated, and often recrystallized into new rock

· this new rock is eventually brought to the surface by the forces that drive plate motions, and the rock cycle continues

SC6.2.6  Knows that sedimentary, igneous, and metamorphic rocks contain evidence of 

               the minerals, temperatures, and forces that created them

· rocks are composed of minerals

· rocks are classified according to their method of formation

· most rocks show characteristics that give clues to their formation conditions

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

· using identification tests and a flow chart, identify mineral samples
· determine the volume of a regular- and an irregular-shaped solid, using water displacement
· determine the density of regular- and irregular-shaped solids
SC6.2.7  Knows how successive layers of sedimentary rock and the fossils contained 

               within them can be used to confirm the age, history, and changing life forms of 

               the Earth, and how this evidence is affected by the folding, breaking, and

               uplifting of layers

· fossils are usually found in sedimentary rocks

· many thousands of layers of sedimentary rock provide evidence for the long history of Earth and for the long history of  changing life forms whose remains are found in rocks

· recently deposited rock layers are more likely to contain fossils resembling existing species

SC6.2.8  Knows that fossils provide important evidence of how environmental conditions 

               have changed on the Earth over time 

· movement of lithospheric plates

· impact of an asteroid or comet

· fossils can be used to study past climates and environments

· continents fit together like puzzle parts and fossil correlations provided initial evidence that continents were once together

· recently deposited rock layers are more likely to contain fossils resembling existing species

Standard 3: Understands the composition and structure of the universe and the 

                      Earth's place in it

SC6.3.1  Knows characteristics and movement patterns of the nine planets in our Solar 

               System 

· planets differ in size, composition, surface features

· planets move around the Sun in elliptical orbits 

· planets have moons, rings of particles, and other satellites orbiting them

SC6.3.2  Knows how the regular and predictable motions of the Earth and Moon explain 

               phenomena on Earth 

· Earth’s rotation causes the length of one day to be approximately 24 hours

· Earth’s revolution around the Sun defines a year as 365 ¼ days

· latitude/longitude coordinate system and our system of time are based on celestial observations

· measure the angular elevation of an object, using appropriate instruments

· the tilt of Earth’s axis of rotation and the revolution of Earth around the Sun cause seasons 

· the length of day varies depending on latitude and season

· phases of the Moon, eclipses, tides, shadows, meteor showers, comets

· 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 Sun and Moon to appear to rise and set

SC6.3.3  Knows characteristics of the Sun and its position in the universe 

· the Sun is a medium-sized star

· it is the closest star to Earth

· it is the central and largest body in the Solar System 

· it is located at the edge of a spiral galaxy

· the Sun is a million times greater in volume than Earth

SC6.3.4  Knows that gravity and inertia keep planets in orbit around the Sun and moons

               in orbit around the planets

SC6.3.5  Knows characteristics and movement patterns of asteroids, comets and meteors

SC6.3.6  Knows that the universe consists of many billions of galaxies and that 

               incomprehensible distances separate these galaxies and stars from one another 

               and from the Earth

· each containing many billions of stars  

· incomprehensible distances are measured in light years

SC6.3.7  Knows that the planet Earth and our Solar System appear to be somewhat 

               unique, although similar systems might yet to be discovered in the universe 

· the Earth is the only celestial body known to support life

Standard 11:  Understands and uses conventional techniques and procedures for laboratory settings.

SC6.11.1  Uses appropriate tools and conventional techniques to solve problems about 


      the natural world, including:

· measuring

· observing

· describing

· classifying

· sequencing

SC 6.11.2  Carries out research proposals, recording observations and measurements to 


       help assess the explanation.

SC6.11.3  Uses appropriate tools (including computer hardware and software) and

                 techniques to gather, analyze, and interpret scientific data

· manipulates materials by handling or treating materials and equipment safely, skillfully, and effectively, for example:

· metric ruler

· balance

· graduated cylinder

· thermometer

Standard 12:  Understands the nature of scientific inquiry

SC6.12.1 Knows that there is no fixed procedure called “the scientific method,” but that

                investigations involve systematic observations, carefully collected, relevant 

                evidence, logical reasoning, and some imagination in developing hypotheses 

                and explanations

· uses observation to become aware of an object or event by using any of the senses (or extensions of the senses) and qualitative observations to identify properties

· gathers and organizes data by collecting information about objects and events which illustrate a specific situation

· identifies variables by recognizing the characteristics of objects or factors in events that are constant or change under different conditions

· measures accurately, as demonstrated by making quantitative observations by  comparing to a conventional or nonconventional standard

SC6.12.3 Designs and conducts a scientific investigation

· formulates hypotheses

· designs and executes investigations

· creates models of a product or process, displaying information using multisensory representations

· interprets data by analyzing data that have been obtained and organized by determining apparent patterns or relationships in the data

· submits work in a timely fashion

· synthesizes evidence into explanations

· proposes alternative explanations for observations

· critiques explanations and procedures

SC6.12.6 Establishes relationships based on evidence and logical argument

· provides causes for effects

· given a simple data table or graph, selects or constructs a reasonable explanation or conclusion based on the evidence provided 
· differentiates among observations, inferences, predictions, and explanations  
SC6.12.7 Knows that scientific inquiry includes evaluating results of scientific

                investigations, experiments, observations, theoretical and mathematical models, 

                and explanations proposed by other scientists

· reviewing experimental procedures

· examining evidence

· seeks to clarify, to assess critically, and to reconcile with their own thinking the ideas presented by others, including peers, teachers, authors, and scientists  

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



INQUIRY AND PROCESS SKILLS 


BASED ON ALL STANDARDS











