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	Science Curriculum Framework: Grade 4

	Topics:  Straight-line Motion, Push and Pull Forces, and Sound (Instructional Days 127 - 151)

	Big Idea: Physical Science - Motion and Forces 

Whether observing airplanes, baseballs, planets, or people, the motion of all bodies is governed by the same basic rules. In the elementary years of conceptual development, students need multiple opportunities to experience, observe, and describe (in words and pictures) motion, including factors (pushing and pulling) that affect motion. 

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.

	Big Questions: 

What questions will provoke and sustain student inquiry while focusing learning?   
	How does motion affect me?

What affects motion?

How are tools helpful in collecting data?

	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?
	

	Enduring Knowledge

Students will understand that

· an object’s motion can be described as its change in position over time and can be represented in a variety of ways.

· forces (pushes and pulls) cause changes in the direction or speed of something moving; the greater the force on an object, the greater its change in motion.

· things vary greatly in their motion. Some things move so fast they cannot be seen, while others are so slow that we cannot see that they are moving at all. Technology enables people to observe these fast or slow movements.

· recording and representing information about the motion of objects in a variety of ways makes that data useful in supporting explanations, even long after it was originally collected.

Skills and Concepts

Students will

· measure and record changes (using appropriate charts, graphs) in the position and motion of an object to which a force has been applied

· make inferences about the size of forces or the change in motion produced by various forces

· utilize tools and resources, such as stopwatches, sonic rangers, microscopes, computer simulations/animations and video clips, to observe motions that are hard to see or quantify and compare the usefulness/limitations of such tools

· answer student-generated questions through investigative and non-investigative processes about what affects motion using information from a variety of print and non-print sources
	Straight-line Motion

SC-04-1.2.1 Students will interpret or represent data related to an object’s straight-line motion in order to make inferences and predictions of changes in position and/or time.

An object’s motion can be described by measuring its change in position over time such as rolling different objects (e.g., spheres, toy cars) down a ramp. Collecting and representing data related to an object’s motion provides the opportunity to make comparisons and draw conclusions. DOK 3

Push and Pull Forces

SC-04-1.2.2 Students will infer causes and effects of pushes and pulls (forces) on objects based on representations or interpretations of straight-line movement/motion in charts, graphs, and qualitative comparisons.

The position and motion of objects can be changed by pushing or pulling. The amount of change is related to the force (defined as the strength of the push or pull) and the mass of the object(s) used. The force with which a ball is hit illustrates this principle. Cause and effect relationships, along with predicted consequences related to the strength of pushes and pulls (force) on an object’s position and motion should be explored and qualitatively compared. DOK 3
	Learning Target:  I can measure and record changes.

· Vary the height of the ramp and roll spheres down.  Measure the speed or the distance the sphere rolls. Collect data in a Science Notebook.

· Use different sizes and masses of objects dropped from the same height at the same time to explore the force of gravity.

Learning Target:  I can explain how force causes movement.

· Describe and predict the path of moving objects Identify the variables that change the direction and rate of moving objects.

· Use common sport activities (tennis, kickball, soccer, and/or baseball, tug-o’-war) to demonstrate how the rate of motion is affected by the strength of the push or pull force. 

Learning Target:  I can use tools to collect data.

· Design an experiment using different spheres (metal, plastic, wooden) and a ramp to determine if mass is related to the speed and motion of an object rolling down the ramp.  

· Design an experiment where the amount of force applied to an object is the independent variable and time or distance traveled is the dependent variable.

· Drag a tub full of metal washers and a tub full of cotton balls a certain distance.  Use a spring scale to measure the force needed to move the two masses.

Resources

· Relative Position and Motion (SCIS 3+)
· Energy Sources

 (SCIS 3+)
· Motion and Design (STC)
· Science Court:  Gravity (Tom Snyder) 

· Science Court: Inertia (Tom Snyder) 

	Content Vocabulary: 

What terms could students use to clarify communication about this content?
	distance, force (pushes and pulls), motion, position



	Enduring Knowledge

Students will understand that

· sound is produced by the vibration of matter, and the rate of vibration affects the pitch of the sound.

· things vary greatly in their motion. Some things move so fast they cannot be seen, while others are so slow that we cannot see that they are moving at all. Technology enables people to observe these fast or slow movements.

Skills and Concepts

Students will

· investigate how the rate of vibration of an object changes the pitch (high-low) of the sound it produces

· answer student-generated questions through investigative and non-investigative processes about what affects sound using information from a variety of print and non-print sources
	Sound

SC-04-1.2.3 Students will:

· explain that sound is a result of vibrations, a type of motion;

· describe pitch (high, low) as a difference in sounds that are produced and relate that to the rate of vibration.

Vibration is a type of motion that can be observed, described, measured and compared. Sound is produced by vibrating objects. The pitch of the sound can be varied by changing the rate of vibration. The relationship between rates of vibration and the produced sound can be described and graphed. DOK 3
	Learning Target:  I can explain how vibrations affect pitch.

· Vary the volume of water in a bottle to determine the effect on the pitch produced.  Use findings to predict the pitch produced by an untested volume of water. 

· Experiment with thicker and thinner or shorter and longer rubber bands to compare the variations of vibration.

· Use tuning forks, xylophones, or other percussion instruments explore vibrations and the sounds produced.

· Pluck the end of ruler extended beyond the edge of a table.  Vary the length of the ruler to hear changes in pitch and observe vibrations. 
Learning Target:  I can draw conclusions about what affects motion and sound. 

· Compare the sound a tuba makes to the sound of a trumpet.  Explain why the sounds are different.

· Record data in a table in a Science Notebook. 

· Explore and compare sounds through solids, liquids, and gases.

· Use a Slinky to demonstrate sound waves.

Resources

· Sound (DSM)
· Physics of Sound (FOSS)
· Sound (STC)
· Science Court:  Sound (Tom Snyder) 

	Content Vocabulary: 

What terms could students use to clarify communication about this content?
	motion, pitch (high and low), sound, vibration

	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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