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	Science Curriculum Framework: Grade 4

	Topics:  Earth Materials as Resources and Fast and Slow Earth Changes (Instructional Days 54 - 69)

               Earth-Sun System (Instructional Days 70 - 82)

	Big Idea: Earth/Space Science -The Earth and the Universe (Instructional Days 54 - 82)
The Earth system is in a constant state of change. These changes affect life on earth in many ways. Development of conceptual understandings about processes that shape the Earth begin at the elementary level with understanding what Earth materials are and that change occurs. At the heart of elementary students’ initial understanding of the Earth’s place in the universe is direct observation of the earth-sun-moon system. Students can derive important conceptual understandings about the system as they describe interactions resulting in shadows, moon phases, and day and night. The use of models and observance of patterns to explain common phenomena is essential to building a conceptual foundation and supporting ideas with evidence at all levels. 

Academic Expectations

2.1 Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.2 Students identify, analyze, and use patterns such as cycles and trends to understand past and present events and predict possible future events.

2.3 Students identify and analyze systems and the ways their components work together or affect each other.

	Content
	Activities/Resources

What effective instructional activities and suggested materials could be used to teach this content?

	National, State and Local Standards

What skills, concepts, and understandings do students need to learn and be able to do?
	Core Content for Assessment

What do students need to understand and be able to apply to new situations?
	

	Topics:  Earth Materials as Resources and Fast and Slow Earth Changes (Instructional Days 54 - 69)

	Enduring Knowledge

Students will understand that

· classifying Earth materials according to their properties allows decisions to be made about their usefulness for various purposes.

· the surface of the Earth is always changing through both fast and slow processes. These changes may be steady, repetitive or irregular. Careful analysis of data from past events allows the prediction of expected consequences when similar events happen again.

· a model of something can never be exactly like the real thing, but can be used to learn something about the real thing.

Skills and Concepts

Students will

· Use the properties of earth materials to make and support decisions about using them for different purposes (e.g., growing plants, building materials, fuel)

· describe and compare the processes, factors involved, and consequences of slow changes to earth’s surface (e.g., erosion and weathering)

· describe and compare contributing factors and consequences of fast changes to earth’s surface (e.g., landslides, earthquakes, and floods)
	Earth Materials as Resources

SC-04-2.3.1 Students will:

· classify earth materials by the ways that they are used;

· explain how their properties make them useful for different purposes.

Earth materials provide many of the resources humans use. The varied materials have different physical properties that can be used to describe, separate, sort, and classify them. Inferences about the unique properties of the earth materials yield ideas about their usefulness. For example, some are useful as building materials (e.g., stone, clay, marble), some as sources of fuel (e.g., petroleum, natural gas), or some for growing the plants we use as food. 

DOK 2


	· Research ways early Kentucky inhabitants used earth materials to fashion tools (e.g., mortars), create art (e.g., sculptures, paints), and clothing items (e.g., beads, pins).

 Compare soil samples taken from around the school grounds.  Test capacity to support plant growth by planting identical seeds in each soil sample and observing growth patterns.

 Take an “Earth Materials Walk” in and around the state capital building in Frankfort, Kentucky.  Collect data about the use of earth materials in the capital’s construction.  



	
	Fast and Slow Earth Changes

SC-04-2.3.2 Students will describe and explain consequences of changes to the surface of the Earth, including some common fast changes (e.g., landslides, volcanic eruptions, earthquakes), and some common slow changes (e.g., erosion, weathering).

The surface of the Earth changes. Some changes are due to slow processes such as erosion or weathering. Some changes are due to rapid processes such as landslides, volcanic eruptions, and earthquakes. Analyzing the changes to identify cause and effect relationships helps to define and understand the consequences.  DOK 3


	 Use a three-dimensional model of a landform (e.g., volcano or mountain). Predict how the topography might change over time (fast or slow).

 Use a stream table as a model to simulate different landforms and demonstrate erosion and its impact on the earth’s surface.

 Investigate how vegetation affects erosion by running water over two soil surfaces—one bare and one planted with grass.  Compare the amount of erosion that occurs with each.

 Investigate how different earth materials are impacted with erosion by conducting “rock races” to observe the deposition characteristics of various earth materials.  

 Use stream tables as a model to investigate how flooding impacts the surface of the earth. 

 Go on an observation walk to locate the effects or “tracks” of natural processes such as erosion or weathering.

 Use vinegar to simulate acid rain.  Investigate how chemical weathering affects the mineral calcite, an earth material.

 Demonstrate how wind can erode sane and other earth materials by blowing on sand in a stream table.  
Students design and build a windbreak and test its effectiveness in preventing wind erosion.

Resources

· Earth Movements (DSM)
· Erosion (DSM)
· Rocks and Minerals (DSM)
· Earth Materials (FOSS)
· Landforms (FOSS)
· Land and Water (STC)
· Science Court:  Soil (Tom Snyder)

	Content Vocabulary: 

What terms could students use to clarify communication about this content?
	building materials (stone, clay, marble), earth materials (solid rocks, soils, water, and the gases of the atmosphere), fuel sources (petroleum, natural gas), plant, rock (properties include color, luster, hardness), soil (properties include color, texture, capacity to retain water, and the ability to support plant growth), water (states include solid, liquid, and gas)

	Topic:  Earth-Sun System (Instructional Days 70 - 82)

	Enduring Knowledge

Students will understand that

· a variety of models of the sun, earth, moon system are needed to explain the observed patterns of their relative motions, since people are not able to see from the outside how this system is constructed.

· a model of something can never be exactly like the real thing, but can be used to learn something about the real thing.

Skills and Concepts

Students will

· explore, design, and evaluate a number of models (e.g., physical, analogous, conceptual) of Earth-Sun, and Earth-Sun-Moon systems for benefits, limitations, and accuracy (e.g., scale, proportional relationships)

· analyze and interpret information from a variety of sources (e.g., print based, models, video) to construct reasonable explanations from direct and indirect evidence
	Earth-Sun System

SC-04-2.3.4 Students will identify patterns, recognize relationships, and draw conclusions about the Earth-Sun system by interpreting a variety of representations/models (e.g., diagrams, sundials, distance of sun above horizon) of the sun’s apparent movement in the sky. 

Changes in movement of objects in the sky have patterns that can be observed, described, and modeled. The Sun appears to move across the sky in the same way every day, but the Sun’s apparent path changes slowly over seasons. Data collected can be used to identify patterns, recognize relationships, and draw conclusions about the Earth and Sun system. DOK 3


	· Describe the relative positions of shadows at various times of the day.

· Choreograph the movement and revolution of the earth to demonstrate the reasons why seasons change.

· Make a sun dial using simple materials (plunger handle or dowel rod) to observe, describe, and record the apparent relative position and motion of the sun during the day.



	
	Moon Cycle

SC-04-2.3.5 Students should understand that the moon appears to move across the sky on a daily basis much like the Sun. The observable shape of the moon can be described as it changes from day to day in a cycle that lasts about a month.
	Resources

· Relative Position and Motion (SCIS 3+)

· Science Court:  Seasons (Tom Snyder Productions)

	Content Vocabulary: 

What terms could students use to clarify communication about this content?
	apparent movement, Earth-Sun system, seasons, sky, sundial

	Process Vocabulary: 

What terms could students use to clarify communication about scientific skills and concepts?
	classify, collect data, communicate, design experiment, form hypothesis, identify variables, infer, measure, observe, organize data, predict  

	Assessment:

How will students be assessed to find out what they already know and what they’ve learned?
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