Magnetism and Temperature

Project Overview:

Middle and high school teachers will earn 10 recertification points upon the completion
of this activity. All of the materials needed to complete the activity are included in the
box. The activity explores the relationship between magnetism and temperature. There
are three components to this activity.

There is a reading component for the teacher to complete, along with a set of
questions that will cover the reading.

There is a lab component for this activity that will take one or two class periods to
complete.

There are follow-up reports that must be completed by the teacher and students.

Instructions:

e ol

Contact your school district’s staff development office for pre-approval before
beginning the project.

Read pages 38-42, 68-69 of Driving Force: The Natural Magic of Magnets.
Complete the lab yourself by following the lab instructions.

Have your students complete the lab according to the lab instructions.

Have your students complete the Student Assessment Forms. These forms should
be distributed after the students have turned in their lab reports. These forms
must be submitted. They will be used for project evaluation but will not be a
contributing factor in earning recertification points.

Complete the Teacher Reading Assessment Form, and the Teacher Project
Assessment Form.

Contact your school district’s staff development office for instructions on where
to send the forms. If you have any questions about the project, please email Rich
McHenry at mchenryr@mail.leon.leon.k12.fl.us, or Dave Rodriguez at
rodriguezd@mail.raa.leon.k12.fl.us

Materials Needed:

1 D-cell battery

1 battery holder
200cm insulated wire
2 styrofoam cups

1 iron rod
Thermometer

Ice

Very hot water
Paper clips (size #1)



Lab Instructions:

1.

2.

10.
1.

Prepare a chart for recording the following data: magnet strength, temperature,
average strength, and average temperature.

Construct an electromagnet by wrapping the iron rod with 60 coils of wire.
Make sure you leave enough wire at both ends to connect to the battery
holder. Also, make sure the coating at the ends of the wire has been removed
to expose bare wire. Insert a D-cell battery into the battery holder.

Test your electromagnet using the paper clips. We used the magnet to pick up
one paper clip, and then carefully attached slightly opened paper clips, one at
a time, making a long chain. Record both the room temperature and the
number of paper clips that your magnet holds (its strength). Have each group
report the strength of their magnet. Calculate the average strength of the
magnets in class.

Detach the wrapped iron rod from the battery. Place it in a styrofoam cup.
Add crushed ice to the cup to cover the rod. Add a little water to make a
slushy solution that covers the rod completely. Allow the rod to remain in the
solution for a few minutes.

Record the temperature of the solution.

Take the wrapped iron rod from the cup. Test the strength of your cooled
magnet. Have each group report the strength of their magnet. Calculate the
average strength of the magnets in class.

Place the magnet in the styrofoam cup and carefully pour very hot water to
cover the rod.

Record the temperature of the water. Test the strength of the heated magnet.
Have each group report the strength of their magnet. Calculate the average
strength of the magnets in class.

Find the average strength for each of the three temperatures that you tested.
Design a way to graph your results. Construct your graph in a way that can be
shared with the class.



Magnetism and Temperature
Student Assessment Form

1. How did this activity increase your understanding of the relationship between
magnetism and temperature?

2. Why does changing the temperature affect the magnetism of electomagnets?

3. Describe one way you can apply this knowledge to a real-life situation.

4. Which temperature scale would a scientist use to study the effect of very low
temperatures on magnetism? Why?



Magnetism And Temperature
Teacher Reading Assessment Form

1. Discuss the origin of the earth’s magnetic field. Include interactions between the
sun and the earth’s core.

2. How are the magnetic fields deep in the earth and those on the surface related?

3. How does temperature affect the resistance of metals?

4. What is superconductivity?



Magnetism and Temperature
Teacher Project Assessment Form

Describe the learning process for your students in this activity.

How did your students react to the observations during the activity?

What areas of student performance are at or above expectations?

Does this activity represent improvements in student’s work as a result of the
work done and knowledge gained from this activity?

How did various sub-populations of students perform? Consider factors such as
gender, race, socio-economic status, etc.



6. How will your students transfer this knowledge to their everyday lives?

7. How does this activity align with your IPDP?

8. If your school improvement plan has addressed science, how will this training
module be an integral part of the process?



Magnetism and Temperature
Sunshine State Standards

Middle School:

e The student understands that all matter has observable,
measurable properties. (SC.A.1.3)

e The student understands the basic principles of atomic theory.
(SC.A.2.3)

e The student recognizes that energy may be changed in
form with varying efficiency. (SC.B.1.3)

e The student uses the scientific processes and habits of
mind to solve problems. (SC.H.1.3)

e The student understands that most natural events occur
in comprehensible, consistent patterns. (SC.H.2.3)

e The student understands that science, technology, and
society are interwoven and interdependent. (SC.H.3.3)

High School:

e The student understands that all matter has observable,
measurable properties. (SC.A.1.4)

e The student understands the basic principles of atomic
theory. (SC.A.2.4)

e The student recognizes that energy may be changed in
form with varying efficiency. (SC.B.1.4)

e The student uses the scientific processes and habits of
mind to solve problems. (SC.H.1.4)

e The student understands that most natural events occur
in comprehensible, consistent patterns. (SC.H.2.4)

e The student understands that science, technology, and
society are interwoven and interdependent. (SC.H.3.4)



Magnetism and Temperature
National Education Science Standards

Middle School:

Content Standard A: Science as Inquiry
e As aresult of activities in grades 5-8, all students should develop abilities
necessary to do scientific inquiry.
e Understanding about scientific inquiry
Content Standard B: Physical Science
e Asaresult of activities in grades 5-8, all students should develop an
understanding of properties and changes of properties in matter.
e Transfer of energy
Content Standard E: Science and Technology
e Asaresult of activities in grades 5-8, all students should develop
abilities of technological design.
e Understanding about science and technology
Content Standard F: Science in Personal and Social Perspectives
e Asaresult of activities in grades 5-8, all students should develop understanding
of personal health
e Science and technology in society
Content Standard G: History and Nature of Science
e Asaresult of activities in grades 5-8, all students should develop understanding
of science as a human endeavor
e Nature of science
e History of science

High School:

Content Standard A: Science as Inquiry
e Asaresult of activities in grades 9-12, all students should develop
abilities to do scientific inquiry.
e Understandings about scientific inquiry
Content Standard B: Physical Science
e Asaresult of activities in grades 9-12, all students should develop an
understanding of motions and forces.
e Conservation of energy and increase in disorder
e Interactions of energy and matter
Content Standard E: Science and Technology
e Asaresult of activities in grades 9-12, all students should develop
abilities of technological design.
e Understanding about science and technology



Content Standard F: Science in Personal and Social Perspectives
e Asaresult of activities in grades 9-12, all students should develop understanding
of personal and community health.
e Science and technology in local, national, and global challenges
Content Standard G: History and Nature of Science

e As aresult of activities in grades 9-12, all students should develop understanding
of science as a human endeavor.

e Nature of scientific knowledge

® Historical perspectives



