Fairview Public Schools

	Grade
	8

	Unit
	Sound and Light

	Unit Duration
	33-48 Lessons / Days

	Course
	Physical Science

	Overview/Rationale
	In this unit of study, students will be introduced to waves as transmitters of energy.  Students will learn about waves, sound, the electromagnetic spectrum and how light interacts with matter.  This unit will provide students with a deepening of understanding about sound and light.






			DESIRED OUTCOMES

	NJSL  Standards Addressed

	
NJSLS-S  MS-PS4-1   Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave  is related to the energy in a wave.

NJSLS-S  MS-PS4-2   Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.

NJSLS-S  MS-PS4-3  Integrate qualitative scientific and technical information to support the claim that digitized signals are a more reliable way to encode and transmit information than analog signals.

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.




			Technology Standards Addressed

	Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.


	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
E
	
Global Awareness
	E
	
Creativity and Innovation

	
T,E
	
Environmental Literacy
	T, E, A
	
Critical Thinking

	T,E
	
Health Literacy
	
T, E,A
	
Problem Solving

	E
	
Civic Literacy
	T,E
	
Communication

	E
	
Financial, Economic, Business, and Entrepreneurial Literacy



	T,E
	
Collaboration










	Interdisciplinary Connections

		
ELA/Literacy -

SL.8.5  Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-PS4-1)
RST.6-8.1  Cite specific textual evidence to support analysis of science and technical texts. (MS-PS4-3)
RST.6-8.2  Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (MS-PS4-3)
RST.6-8.9  Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic. (MS-PS4-3)
WHST.6-8.9  Draw evidence from informational texts to support analysis, reflection, and research. (MS-PS4-3)
 
Mathematics -
8.F.A.3  Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS4-1).

Science and Engineering Practices - 

Developing and Using Models

Modeling in 6–8 builds on K–5 and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena.  NJSLS-S (MS-ETS1-1),(MS-ETS1-2)

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Define a design problem that can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, including scientific knowledge that may limit possible solutions. NJSLS-S (MS-ETS1-1)

Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to provide evidence for phenomena.  NJSLS-S (MS-ETS1-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. NJSLS-S (MS-ETS1-4


	
Key Terms




	Wave , energy, medium, mechanical wave, vibration, transverse wave, crest, trough, longitudinal wave, compression, rarefaction, amplitude, wavelength, frequency, hertz, reflection, refraction, diffraction, interference, constructive interference, destructive interference, standing wave, node, antinode, resonance, density, pitch, loudness, intensity, decibel, Doppler effect, music, fundamental tone, overtone, ear canal, eardrum, cochlea, echolocation, ultrasound, sonar, sonogram, electromagnetic wave, electromagnetic radiation, polarized light, photoelectric effect, photon, electromagnetic spectrum, radio waves, microwaves, radar, infrared waves, thermogram, visible light, ultraviolet rays, X-rays, gamma rays, amplitude modulation, frequency modulation, transparent, translucent, opaque, primary color, secondary color, complementary color, pigment, ray, regular reflection, image, diffuse reflection, plane mirror, virtual image, concave mirror, optical axis, focal point, real image, convex mirror, index of refraction, mirage, lens, concave lens, convex lens, cornea, pupil, iris, retina, rods, cones, optic nerve, nearsighted, farsighted, camera, telescope, refracting telescope, objective, eyepiece, reflecting telescope, microscope, 


	Student Learning Objectives (SLO) 

	
Students will:

1. Explain what causes mechanical waves.
2. List and describe three types of mechanical waves.
3. Describe the basic properties of waves.
4. Explain how a wave’s speed is related to its wavelength and frequency.
5. Describe how reflection, refraction and diffraction change a wave’s direction.
6. State the different types of interference.
7. Explain how standing waves form.
8. Define sound.
9. Identify factors that affect the speed of sound.
10. State what the pitch of a sound depends on.
11. Identify factors that affect the loudness of a sound.
12. Explain what causes the Doppler effect.
13. Identify what determines the sound quality of a musical instrument.
14. Describe the function of the human ear.
15. Describe how animals and people use sound.
16. State what an electromagnetic wave consists of.
17. List and describe the models that explain the behavior of electromagnetic waves.
18. Explain how electromagnetic waves are alike and how they are different.
19. Describe waves that make up the electromagnetic spectrum.
20. Explain how radio waves transmit information.
21. Explain how cell phones work.
22. Explain how communications satellites work.
23. Describe what determines the color of an opaque, transparent, or translucent object.
24. Explain how mixing pigments is different from mixing light.
25. Identify the kinds of reflection.
26. Describe the types of images produced by plane, concave, and convex mirrors.
27. Explain why light rays bend when they enter a medium at an angle.
28. Identify what determines the types of images formed by convex and concave lenses.
29. Explain how one sees objects.
30. Explain how cameras, telescopes and microscopes work


	Instructional Strategies

	
Unit openers
Organized note taking and strategies
Open ended analytical, critical thinking questions
Constructed response questions
Labs and interactive activities.
Reflections and discussions
Reading and applications from textbook
Technology based activities.






	Essential Questions

	1. What are the properties of waves?
2. What determines the pitch and loudness of sound?
3. What kinds of waves make up the electromagnetic spectrum?
4. How does light interact with matter?

	Enduring Understandings

	
1. Waves transmit energy and must travel through a medium.
2. There are three types of waves with distinct properties.
3. Waves can change direction by reflection, refraction and diffraction.
4. Sound is a disturbance that travels through a medium as a longitudinal wave.
5. The speed of sound depends on the temperature, stiffness and density of the medium the sound travels through.
6. The pitch of a sound you hear depends on the frequency of the sound wave.
7. The loudness of a sound depends on the energy and intensity of the sound wave.
8. Hearing is the gathering of sound waves by the ear and sending information about sound to the brain.
9. People use ultrasound technologies such as sonar and ultrasound imaging to observe things they cannot see directly.
10. Some animals including bats and dolphins use echolocation to navigate and find food.
11. The electromagnetic spectrum is made up of radio waves, microwaves, infrared rays, visible light, ultraviolet rays, X-rays and gamma rays.
12. An electromagnetic wave is made up of vibrating electric and magnetic fields that move through space or some medium at the speed of light.
13. Radio waves carry information from the antenna of a broadcasting station to the receiving antenna of your radio.
14. Cell phones transmit and receive signals using high frequency microwaves.
15. Communications satellites receive radio, television and telephone signals and relay the signals to receivers on Earth.
16. When the three primary colors of light are combined in equal amounts they produce white light.
17. When the three primary colors of pigments are combined in equal amounts they produce black.
18. Light is reflected via regular reflection and diffuse reflection.
19. When light rays enter a medium at an angle, the change in speed causes refraction.
20. You see objects when a process occurs that involves both the eyes and brain.
21. Light is used in our everyday lives through the use of cameras, telescopes and microscopes.


	Assessments

	
Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubrics.


	Differentiated Activities

	
Enrichment


	
[bookmark: _gjdgxs]Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking




	
ELL
	
Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience


	

Special Education


	
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments

Implement RAFT activities as they pertain to the typical Extended complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work time to  be submitted in phases.
Provide the student with clearly stated (written) expectations and grading criteria for assignments. es / modes of communication (role, audience, format, topic).


[bookmark: _GoBack]Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.





	At-Risk
(Intervention)
	Modifications for Classroom

Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.


	Resources

	Student 
Resources



	Pearson Interactive Science : Sound and Light
   MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry

	Teacher
Resources



	Pearson Interactive Science : Sound and Light
Pearson Teacher Resources
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, YouTube video, Khan Academy
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