Alignment of Massachusetts Science  and Technology/Engineering Standards 
and STEM RAYS 2007-2008 Research Projects    
	Grades 3-5 Earth and Space Science
	Connections

	Rocks and Their Properties
	

	Soil
	

	1.
Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind and from the decomposition of plant and animal remains).
	Watershed

	2.
Recognize and discuss the different properties of soil, including color, texture (size of particles), the ability to retain water, and the ability to support the growth of plants.
	Arsenic, Watershed

	Weather
	

	1.
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the weather in a particular place and time.
	Air quality, Watershed, Weather and Climate

	2.
Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time.
	Air quality, Watershed, Weather and Climate

	Earth’s History
	

	1.
Give examples of how the surface of the earth changes due to slow processes such as erosion and weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.
	Watershed

	The Earth in the Solar System
	

	Grades 6-8 Earth and Space Science
	

	Mapping the Earth
	

	1.
Recognize, interpret, and be able to create models of the earth’s common physical features in various mapping representations, including contour maps.
	Air quality, Watershed, Weather and Climate

	Earth’s Structure
	

	Heat Transfer in the Earth System
	

	1.
Differentiate among radiation, conduction, and convection, the three mechanisms by which heat is transferred through the earth’s system. 
	Weather and Climate

	2.
Explain the relationship among the energy provided by the sun, the global patterns of atmospheric movement, and the temperature differences among water, land, and atmosphere.
	Weather and Climate

	Earth’s History
	

	The Earth in the Solar System
	


	Grades 3-5 Life Science
	Connections

	Characteristics of Plants and Animals
	

	1.
Classify plants and animals according to the physical characteristics that they share.
	Birds, Watershed

	2.
Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food production, support, water transport, reproduction, growth, and protection.
	Watershed

	3.
Recognize that plants and animals go through predictable life cycles that include birth, growth, development, reproduction, and death.
	Birds, Watershed

	4.
Describe the major stages that characterize the life cycle of the frog and butterfly as they go through metamorphosis.
	Watershed

	5.
Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by the climate or environment (e.g., browning of leaves due to too much sun, language spoken).
	Birds, Watershed

	Adaptations of Living Things
	

	1.
Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color.
	Birds, Watershed

	2.
Give examples of how changes in the environment (drought, cold) have caused some plants and animals to die or move to new locations (migration). 
	Birds, Watershed

	3.
Describe how organisms meet some of their needs in an environment by using behaviors (patterns of activities) in response to information (stimuli) received from the environment. Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use tools).
	Birds, Watershed

	4.
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow downward in response to gravity. Recognize that many plants and animals can survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals hibernate, and other animals migrate.
	Arsenic

	5.
Give examples of how organisms can cause changes in their environment to ensure survival. Explain how some of these changes may affect the ecosystem.
	Birds, Watershed

	Energy and Living Things
	

	1.
Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is transferred within a food chain from producers (plants) to consumers to decomposers.
	Birds, Watershed

	Grades 6-8 Life Science
	

	Classification of Organisms
	

	1.
Classify organisms into the currently recognized kingdoms according to characteristics that they share. Be familiar with organisms from each kingdom.
	Birds, Watershed

	Structure and Function of Cells
	

	Systems in Living Things
	

	Reproduction and Heredity
	

	Evolution and Biodiversity
	

	1.
Give examples of ways in which genetic variation and environmental factors are causes of evolution and the diversity of organisms.
	Birds, Watershed

	2.
Recognize that evidence drawn from geology, fossils, and comparative anatomy provide the basis of the theory of evolution.
	Birds, Watershed

	3.
Relate the extinction of species to a mismatch of adaptation and the environment.
	Birds, Watershed

	Living Things and Their Environment
	

	1.
Give examples of ways in which organisms interact and have different functions within an ecosystem that enable the ecosystem to survive.
	Birds, Watershed

	Energy and Living Things
	

	1.
Explain the roles and relationships among producers, consumers, and decomposers in the process of energy transfer in a food web.
	Birds, Watershed

	2.
Explain how dead plants and animals are broken down by other living organisms and how this process contributes to the system as a whole.
	Watershed

	3.
Recognize that producers (plants that contain chlorophyll) use the energy from sunlight to make sugars from carbon dioxide and water through a process called photosynthesis. This food can be used immediately, stored for later use, or used by other organisms.
	Watershed

	Changes in Ecosystems Over Time
	

	1.
Identify ways in which ecosystems have changed throughout geologic time in response to physical conditions, interactions among organisms, and the actions of humans. Describe how changes may be catastrophes such as volcanic eruptions or ice storms.
	Watershed

	2.
Recognize that biological evolution accounts for the diversity of species developed through gradual processes over many generations.
	Birds, Watershed


	Grades 3-5 Physical Sciences
	Connections

	Properties of Objects and Materials
	

	1.
Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., color, texture, hardness).
	Arsenic

	States of Matter
	

	1.
Compare and contrast solids, liquids, and gases based on the basic properties of each of these states of matter.
	Air quality, Arsenic, Watershed, Weather and Climate

	2.
Describe how water can be changed from one state to another by adding or taking away heat.
	Air quality, Arsenic, Watershed, Weather and Climate

	Forms of Energy
	

	1.
Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability to cause motion or create change.
	Air quality, Arsenic, Watershed, Weather and Climate

	2.
Give examples of how energy can be transferred from one form to another.
	Air quality, Arsenic, Watershed, Weather and Climate

	Electrical Energy
	

	Magnetic Energy
	

	Sound Energy
	

	Light Energy
	

	1.
Recognize that light travels in a straight line until it strikes an object or travels from one medium to another, and that light can be reflected, refracted, and absorbed.
	Air Quality, Weather and Climate

	Grades 6-8 Physical Sciences
	

	Properties of Matter
	

	1.
Differentiate between weight and mass, recognizing that weight is the amount of gravitational pull on an object.
	Arsenic

	2.
Differentiate between volume and mass. Define density.
	Air quality, Arsenic, Watershed, Weather and Climate

	3.
Recognize that the measurement of volume and mass requires understanding of the sensitivity of measurement tools (e.g., rulers, graduated cylinders, balances) and knowledge and appropriate use of significant digits.
	Air quality, Arsenic, Birds, Watershed, Weather and Climate

	4.
Explain and give examples of how mass is conserved in a closed system.
	Arsenic, Weather and Climate

	Elements, Compounds, and Mixtures
	

	1.
Recognize that there are more than 100 elements that combine in a multitude of ways to produce compounds that make up all of the living and nonliving things that we encounter.
	Arsenic

	2.
Differentiate between an atom (the smallest unit of an element that maintains the characteristics of that element) and a molecule (the smallest unit of a compound that maintains the characteristics of that compound).
	Arsenic

	3.
Give basic examples of elements and compounds. 
	Arsenic

	4.
Differentiate between mixtures and pure substances.
	Arsenic

	5.
Recognize that a substance (element or compound) has a melting point and a boiling point, both of which are independent of the amount of the sample.
	Arsenic

	6.
Differentiate between physical changes and chemical changes.
	Arsenic

	Motion of Objects
	

	1.
Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 
	Weather and Climate

	2.
Graph and interpret distance vs. time graphs for constant speed.
	Weather and Climate

	Forms of Energy
	

	1.
Differentiate between potential and kinetic energy. Identify situations where kinetic energy is transformed into potential energy and vice versa.
	Weather and Climate

	Heat Energy
	

	1.
Recognize that heat is a form of energy and that temperature change results from adding or taking away heat from a system.
	Arsenic, Weather and Climate

	2.
Explain the effect of heat on particle motion through a description of what happens to particles during a change in phase.
	Air quality, Arsenic, Watershed, Weather and Climate

	3.
Give examples of how heat moves in predictable ways, moving from warmer objects to cooler ones until they reach equilibrium.
	Air quality, Watershed, `Weather and Climate


	Grades 3-8 Technology/Engineering
	Connections

	1.  Materials, Tools, and Machines.  Appropriate materials, tools, and machines enable us to solve problems, invent, and construct. (Grades 3-8)
	Air quality, Arsenic, Weather and Climate

	2.  Engineering Design.  Engineering design is an iterative process involving modeling and optimizing for developing technological solutions to problems within given constraints. (Grades 3-8)
	Air quality, Birds, Weather and Climate

	3.  Communication Technologies. Ideas can be communicated though engineering drawings, written reports, and pictures. (Grades 5-8)
	Air quality, Arsenic, Birds, Watershed, Weather and Climate

	4.  Manufacturing Technologies. Manufacturing is the process of converting raw materials (primary process) into physical goods (secondary process), involving multiple industrial processes, e.g., assembly, multiple stages of production, quality control. (Grades 5-8)
	Arsenic

	5.  Construction Technologies. Construction technology involves building structures in order to contain, shelter, manufacture, transport, communicate, and provide recreation. (Grades 5-8)
	Arsenic, Birds, Weather and Climate

	6.  Transportation Technologies. Transportation technologies are systems and devices that move goods and people from one place to another across or through land, air, water, or space. (Grades 5-8)
	Air quality, Watershed

	7.  Bioengineering Technologies. Bioengineering technologies explore the production of mechanical devices, products, biological substances, and organisms to improve health and/or contribute improvement to our daily lives. (Grades 5-8)
	Air quality, Arsenic, Weather and Climate


	Grades 5-8 Mathematics
	Connections

	Data Analysis, Statistics, and Probability
	

	1. Describe and compare data sets using the concepts of median, mean, mode, maximum and minimum, and range. (Grades 5-6)
	Air quality, Arsenic, Watershed, Birds, Weather and Climate

	2. Collect and organize data using observations, measurements, surveys, or experiments, and identify appropriate ways to display the data.
	Air quality, Arsenic, Watershed, Birds, Weather and Climate

	3. Match representations of a data set in the forms of tables, line plots, pictographs, tallies, or bar graphs with the actual data set.
	Air quality, Arsenic, Watershed, Birds, Weather and Climate

	4. Construct and draw conclusions from representations of data sets in the forms of tables, line plots, pictographs, tallies, and bar graphs.
	Air quality, Arsenic, Watershed, Birds, Weather and Climate 


