	Science SOL Institutes	Interrelationships in Earth/Space Systems


	Grade K
	K.8	The student will investigate and understand that shadows occur when light is blocked by an object. Key concepts include
a)	shadows occur in nature when sunlight is blocked by an object; and
b)	shadows can be produced by blocking artificial light sources.


	Grade One
	1.6	The student will investigate and understand the basic relationships between the sun and Earth. Key concepts include
a)	the sun is the source of energy and light that warms the land, air, and water; and
b)	the sun’s relative position in the morning is east and in the late afternoon is west.


	Grade 
Two
	2.6	The student will investigate and understand basic types, changes, and patterns of weather. Key concepts include
a)	identification of common storms and other weather phenomena;
b)	the uses and importance of measuring, recording, and interpreting weather data; and
c)	the uses and importance of tracking weather data over time.

	Grade Three
	3.7	The student will investigate and understand the major components of soil, its origin, and its importance to plants and animals including humans. Key concepts include
a)	soil provides the support and nutrients necessary for plant growth;
b)	topsoil is a natural product of subsoil and bedrock;
c)	rock, clay, silt, sand, and humus are components of soils; and
d)	soil is a natural resource and should be conserved.


	Grade Four
	4.6	The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key concepts include
a)	weather phenomena;
b)	weather measurements and meteorological tools; and
c)	use of weather measurements and weather phenomena to make weather predictions.


	
	4.7	The student will investigate and understand the organization of the solar system. Key concepts include
a)	the planets in the solar system;
b)	the order of the planets in the solar system; and
c)	the relative sizes of the planets.


	
	4.8	The student will investigate and understand the relationships among Earth, the moon, and the sun. Key concepts include
a)	the motions of Earth, the moon, and the sun;
b)	the causes for Earth’s seasons;
c)	the causes for the phases of the moon;
d)	the relative size, position, age, and makeup of Earth, the moon, and the sun; and
e)	historical contributions in understanding the Earth-moon-sun system.


	Grade Five
	5.6	The student will investigate and understand characteristics of the ocean environment. Key concepts include
a)	geological characteristics;
b)	physical characteristics; and
c)	ecological characteristics.


	Grade Six
	6.3	The student will investigate and understand the role of solar energy in driving most natural processes within the atmosphere, the hydrosphere, and on Earth’s surface. Key concepts include
a) Earth’s energy budget;
b) the role of radiation and convection in the distribution of energy;
c) the motion of the atmosphere and the oceans;
d) cloud formation; and
e) the role of thermal energy in weather-related phenomena including thunderstorms and hurricanes. 


	
	6.5	The student will investigate and understand the unique properties and characteristics of water and its roles in 
	the natural and human-made environment. Key concepts include
c) the action of water in physical and chemical weathering;
d) the ability of large bodies of water to store thermal energy and moderate climate;	 
e) the importance of water for agriculture, power generation, and public health; and
f) the importance of protecting and maintaining water resources.	
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	ES.8	The student will investigate and understand how freshwater resources are influenced by geologic processes and the activities of humans. Key concepts include
a) processes of soil development;
b) development of karst topography;
c) relationships between groundwater zones, including saturated and unsaturated zones, and the water table;
d) identification of sources of fresh water including rivers, springs, and aquifers, with reference to the hydrologic cycle;
e) dependence on freshwater resources and the effects of human usage on water quality; and
f) identification of the major watershed systems in Virginia, including the Chesapeake Bay and its tributaries.


	
	ES.10	The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. Key concepts include
a) physical and chemical changes related to tides, waves, currents, sea level and ice cap variations, upwelling, and salinity variations;	
b) importance of environmental and geologic implications;
c) systems interactions;
d) features of the sea floor as reflections of tectonic processes; and 
e) economic and public policy issues concerning the oceans and the coastal zone including the Chesapeake Bay.


	
	ES.11	The student will investigate and understand the origin and evolution of the atmosphere and the interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics. Key concepts include
a) scientific evidence for atmospheric composition changes over geologic time;
b) current theories related to the effects of early life on the chemical makeup of the atmosphere;
c) atmospheric regulation mechanisms including the effects of density differences and energy transfer; and
d) potential changes to the atmosphere and climate due to human, biologic, and geologic activity.


	
	ES.12	The student will investigate and understand that energy transfer between the sun and Earth and its atmosphere drives weather and climate on Earth. Key concepts include
a) observation and collection of weather data;
b) prediction of weather patterns;	 	 
c) severe weather occurrences, such as tornadoes, hurricanes, and major storms; and
d) weather phenomena and the factors that affect climate including radiation, conduction, and convection.
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