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Abstract

My master's project in physics secondary education illustrates ways to
help students connect real world problem solving to introduce and solidify
introductory physics concepts. The 'problems’ being solved reflect those
that | have encountered over the past several years while conducting
fieldwork on the Buffalo River. Much of this research has utilized a 24’
workboat, the RV Seiche, named for the interesting phenomenon that
occurs in the Buffalo River when Lake Erie seiche events reverse the
flow direction in the Buffalo River. This work has involved the deployment
and recovery of a variety of scientific instruments including temperature
sensors, acoustic doppler current profilers (current meters), and water
level gages. The operation of the vessel and the array of sensors
translate into a suite of meaningful lessons for secondary physics
students. Specifically, challenges encountered in river operations include
transporting large and heavy equipment, raising and lowering (recovery
and deployment) of sensors, and even the launching of the research
vessel itself. For all these operations, | have relied on applying a range
of physics concepts such as tension force, coefficient of friction, center of
mass, impulse, and momentum to solve in the moment problems. To date
| have developed six physics units that scaffold basic information into
progressively more complex physics concepts and principles. The
lessons are built around problems rather than presenting definitions and
simplistic or artificial problems. This approach to teaching physics is
iInformed by the literature that demonstrates that real learning occurs
when students tackle problems and transfer knowledge. It is my desire to
bring this type of instruction, supported by education reform, into the
classroom, and inspire other educators to do the same. While | have
used this approach in physics, it is not unique to physics and can be
Implemented in other subjects. My presentation will highlight the
correlations among real-world experiences on the Buffalo River, the NYS
curriculum standards, and physics education reform.
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Technical Drawings

Physical measurements of the Seiche were taken
to construct a 1/28 scale print generated from
AutoCad software. The technical drawings of the
Seiche were created to provide students with a
visual aid in which to measure, create free body
diagrams, and add notes to such as vocabulary or
equations. This creates a platform for making real
world predictions such as buoyancy, center of
gravity, maximum load, A-frame capacity, and so
on. The technical drawings can also be displayed
on an overhead projector for illustrative or
demonstrative purposes. Each time a new lesson
regarding the Seiche is implemented a new copy

of the technical drawings can be distributed for the
students to notate. As a final note, the technical
drawings will also expose the students to a more
diverse vocabulary as nautical (bow, stern, port,
starboard) and drafting (plan view, elevation view)

terms can be introduced.
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deployment of
temperature sensor

Installation of a horizontal
acoustic profiler

doppler profiler

Lesson: Doppler Effect

Students’ prior understanding of
velocity, speed of sound in air,
period, frequency, wavelength,
and cycle are recommended
before implementing this lesson.
Emphasis is placed on
understanding the Doppler
Effect and why a shift in
wavelength occurs due to the
motion of an object. Students
will engage in creative play
using a tub of water and a siren
Frisbee to reinforce their
understanding of equations for
wavelength, period, cycle,
frequency, and amplitude. In
small groups the students will
demonstrate understanding of
the Doppler Effect by deriving
the equation necessary to
predict the velocity of an object
based on wave patterns.
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Dployment of a vertical acustic difficulty, and better preparation for expected student response. Teaching is an ongoing learning

Discussion

The scope of my project is based mainly on mechanics to prove the premise of bringing life experience
into the classroom has a positive affect on student learning. It is worth noting that using the Seiche as a
reoccurring theme is not limited to mechanics but can be extended into electricity and magnetism as
well. On board power supplies, navigation equipment, power winch, ignition system, and lighting can be
applied to electricity and magnetism topics such as conductance, resistance, capacitance, magnetic
field, electric field, and circuits. Ultimately it is the teacher’s discretion as to what types of references
are introduced in the classroom. | am not merely promoting colleagues to borrow from my experiences
of working on the Seiche, but encouraging them to draw from their own as well. The project idea was
born from my limited experience in the classroom (mainly student teaching). Pulling from my work on
the Seiche seemed a logical way to enhance my comfort and confidence level during lesson and
curriculum planning. Not only will | be more comfortable, but the students will have access to an
Interesting real world environmental science project as it pertains to their topic. Future work will involve
more research into dealing with preconceptions and misconceptions, identifying areas of student

experience.

Lesson: Inclined Plane
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