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Overview:
This unit plan is designed to introduce middle school students to both wave theory and

the real world connections from the violent (earthquakes and tsunamis) to the everyday (sound
and ocean waves).  The primary purpose is to demonstrate to students that the scientific wave
theory is derived from physical observations and that through the understanding of theory, we
can both understand and predict how our world works.  

Often middle school (as well as older) students view science in a purely academic
context.  This compartmentalization of scientific knowledge can and does lead to student
disengagement.  Many students simply tune out and lose the natural interest in exploration they
possessed earlier in life.  This unit is designed to use living applications to introduce and connect
to abstract physics concepts.

Specifically, our five-week unit introduces waves in general and the applications as
waves relate to sound.  It does not need to follow any unit in particular and will precede units on
electromagnetism and/or light.  Students are already likely to know basic arithmetic, scientific
notation, units of measurement, graphing, and basic scientific and laboratory procedure.

At the beginning of the year, students will be introduced to group expectations and norms
so that everyday discussion as well as the two special discussions in our unit will flow smoothly. 
By this time, students should feel safe voicing opinions, hypotheses, and keeping statements
grounded in fact.  

Course and Grade Level:
This unit plan is designed for use in an 8th grade General Science class.  

Rationale:
Wave theory is derived from observations of the natural world.  The understanding of

wave theory has led to advancements in construction, sound amplification/acoustics,
communications, and medicine.  Through the study of wave theory, students see that theories are
developed by people just like them.  They should take away a new understanding of how our
world works and identify waves that occur all around them.

Objectives:
Enduring Understandings
Wave theory is based on observations of natural phenomena.
Through the understanding of wave theory, we are able to understand and predict how our world
works.
How do we experience waves?
What do waves mean to us in life?

Pass the O.W.L.s and N.E.W.T.s

Essential Questions
What are waves?
What do waves do?
Where does the energy come from and go?



2

How can we represent waves?
How do we measure waves?
How fast do waves go?
How do different materials affect waves?
What happens when one wave meets another?  or an object?  or travels from one medium to
another?
Why should I care?
How do earthquakes work?
How are sounds made?
What causes thunder?
Can we measure the speed of sound?  If so, how fast is it?
How loud is loud?
What makes musical notes high or low?
Why does a speeding car change pitch?
What makes an instrument produce sound?

Important to Know & Do
Wave Characteristics (wavelength, amplitude, frequency, period, crest, trough)
Types of Waves (transverse, longitudinal, compression)
Integration
Wave characteristics

wavelength, amplitude, frequency, period, crest, trough
Types of Waves

transverse, longitudinal, compression
Integration

Onshore/offshore/riptide currents?
Field trip down to the Wild Waves?
Field trip to UPS Seismology Laboratory?

Equations
v = 8f
8 = vT

Worth Being Familiar With
Galloping Gertie, currents, etc.
Wave interaction

superposition, constructive/destructive interference, standing waves, resonance 
Propagation

incidence, reflection, refraction, diffraction, aperture
Equations

Speed of sound is 340 m/s
nodes and anti-nodes
open pipe fundamental frequency 8 = ½ L
closed pipe fundamental frequency 8 = 1/4 L
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EALRs:
• Science 1.1.3 Systems—Physical Science—Wave Behavior—Describe sound, water

waves, and light, using wave properties such as wavelength, reflection, refraction,
transmission, absorption, scattering, and interference.

• Science 1.3.4 Systems—Earth/Space Science—Describe constructive and destructive
processes at work and how they continually change land forms on earth.

• Science 2.1.1 Inquiry—Questioning—Generate questions that can be answered through
scientific investigations.

• Science 2.1.2 Inquiry—Planning and Conducting Investigations—Plan, conduct, and
evaluate scientific investigations, using appropriate equipment, mathematics, and safety
procedures.

• Science 2.1.3 Inquiry—Explaining—Use evidence from scientific investigations to think
critically and logically to develop descriptions, explanations, and predictions.

• Science 2.1.4 Inquiry—Modeling—Correlate models of the behavior of objects, events,
or processes to the behavior of the actual things; test models by predicting and observing
actual behaviors or processes.

• Science 2.1.5 Inquiry—Communicating—Communicate scientific procedures,
investigations, and explanations visually, orally, in writing, with computer-based
technology, and in the language of mathematics.

• Science 2.2.5 Inquiry—Nature of Science—Evolution of Scientific Ideas—Explain how
scientific theory, prediction or hypothesis generation, experimentation, and observation
are interrelated and may lead to changing ideas.

• Science 3.1.1 Design—Designing Solutions—Identifying Problems—Identify and
examine common, everyday challenges or problems in which science/technology can be
or has been used to design solutions.

• Science 3.1.2 Design—Designing Solutions—Designing and Testing Solutions—Identify,
design, and test alternative solutions to a challenge or problem.

• Science 3.1.3 Design—Designing Solutions—Evaluating Potential Solutions—Compare
and contrast multiple solutions to a problem or challenge.

• Science 3.2.1 Design—Science, Technology, and Society—All Peoples Contribute to
Science and Technology—Know that science and technology have been developed, used,
and affected by many diverse individuals, cultures, and societies throughout human
history.

• Science 3.2.2 Design—Science, Technology, and Society—Relationship of Science and
Technology—Compare and contrast scientific inquiry and technological design in terms
of activities, results, and influence on individuals and society; know that science enables
technology and vice versa.
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Materials Required:
• Overhead projector
• White board/markers
• Television with VCR and/or DVD player
• Films—Movie Earthquake, Archive film of Tacoma Narrows Bridge
• Graphing calculators
• Wave table
• Slinkies (different sizes, materials, and weights)
• String
• Earthquake Table (with various weights, shapes and building materials–see DiscoverySchool

lab)

Text Accessibility (adaptations/accommodations) and Supporting Literacy:
In the classroom, students will have a wide variety of reading skill levels.  It is important

that the teacher provide scaffolding to those students requiring assistance with the text.  Due to
the complexity of text, concepts introduced, and labwork,, it is imperative that students who have
difficulties in reading are offered several alternatives.  One possibility would be a reading/lab
partners that they would have been assigned previously.  (In order to encourage student to student
assistance, those partners would receive extra credit.)  Another adaptation would be scheduled
tutorial sessions with the teacher.  Both of these alternatives would be set up at the beginning of
the course and students would be continually encouraged to utilize them.

To accommodate historically marginalized students and expose all students to diverse
sources of knowledge, we will draw on information about Black, Hispanic, and Asian physicists
as provided by the following websites:

www.math.buffalo.edu/mad/physics/physics-timeline.html Physicists of the African
Diaspora Timeline of the First Black Physics PhDs

www.math.buffalo.edu/mad/physics/PADlinks.html Black Physics Links (includes links to
other websites about Black and Hispanic physicists)

As part of the lesson plan on sound and musical instruments, we will look at the physics
in Ancient Chinese Chime Bells as discussed on this pdf file:

web.phys.ksu.edu/ICPE/Newsletters/n42.pdf (pg 6)
In grounding this unit in various  real-world connections such as earthquakes and music,

we hope to reach students who are disengaged by traditional science curriculum.

Assessment:
Student assessment will be conducted through both formal and informal methods. 

Through utilizing various forms of assessment, we spread out the point distribution and allow
students to demonstrate knowledge in a variety of ways.  Students who understand the material
but may not perform well on tests or presentations will have an outlet to demonstrate what they
have learned. 

During discussion and daily interactions, we will constantly be informally assessing
student knowledge and participation. Since the majority of learning is inquiry-based, writing and
laboratory notebooks are emphasized.  In lab notebooks, students will not only write words but
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will be encouraged to draw pictures, diagrams, charts, graphs, and use any other medium that
may help them understand what they’ve learned and communicate to others.  

The week-long Earthquake-Proof Building project is deliberately designed for in-class
work so that students who have excessive outside help do not have an unfair advantage.  Student
work is measured, not the capabilities of outside help such as parents or other family members. 
The building will gain a certain amount of points for meeting design criteria and will gain more
points for withstanding stronger earthquakes.

Our more formal assessments include weekly quizzes and an end of unit exam.  Quizzes
provide feedback for the teacher to know which concepts need additional uncoverage or
scaffolding.  The unit exam will consist of multiple choice, some basic equation problems, short
answer, and an essay on their building, how it functioned, and how they could improve it.  Both
quizzes and end of unit exam will be modified for individuals who have Individualized
Educational Plans (IEPs).  


