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Magnets in Water

Four friends were wondering if a magnet could
pick up steel paper clips in water. This is what
they said:

Nate: “I think magnets and paper clips need to
be in air. If both the magnets and paper clips are in water, they won'c attract.”

~ Amy: “I think magnets need to be in the air, but it doesn’t matter if the paper clip is.
Magnets can attrace paper clips covered with water.”

Steve: “I don’t think air makes a difference. I think magnets will attract paper clips
when both are underwater.”

Leah: “I don’t think air makes a difference. However, when magnets ate in watet,
 they work the opposite way. The paper clips will be repelled by the magnet.”

Which friend do you agree with and why? Explain your thinking about how mag-
nets work.

a
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Teacher Notes

Purpose ' _

The purpose of this assessment probe it to
elicit students’ ideas abour magnetism. The
probe is specifically designed to determine
whether students believe air Is necessaty for
magnets to work.

Related COncépt

magnetism

Explanation .
The best answer is Steve’s “I don’t think
air makes a difference. I think magnets will
atreact paper clips when both are underwater.”
Magnetism is a force that can work through a
gas, a liquid, and even a solid (e.g., nonmag-
netic materials such as paper, wood, alumi-
num foil, tape, and plastic). Just as electricity
moves through some materials better than

others, magnetism moves with case through
some materials and has more diH‘iculty pass-
ing through other materials, Although most
peoples’ experiences with magnets happen in
an environment in which the magnet is sur-
rounded by air, magnets also work underwater
and in other gaseous environments, such as
in carbon dioxide and helium. Magnets also
work in environments without an atmosphere
or air, For example, a2 magnet on the Moon or
a magnet in a bell jar-with all the 2ir removed
will attract iron objects.

Curricular and Instructional
Consideratlons

Elementary Students

In the elementary grades, magnets provide stu-
dents with multiple opportunities to engage in-
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inquiry while developing the idea that forces can
actwithoudirectly touching an object. Students’
: periences with magnets are mostly observa-
tional. Explaining the specifics of how magnets
otk should waic until students develop a deeper
derstanding of fotces in middle school,

Middle School Students

In the middle grades, students combine their
knowledge of magners with their uiderstanding
of electric current, At this level, students have
developed ideas about gravity and electric charge
that may interfere with ideas about magnetism.

High School Students
At the high school level, students develop more
- sophisticated ideas about electromagnetism.
 However, early misconceptions related to mag-

nets and their effect in air may still persist.

Administering the Probe

‘This probe is appropriate atall grade levels. You
might consider using a prop by first showing
how magners pick up paper clips when both
are in air and then putting a magnet in water
and asking students what they think would
happen if the paper clips were placed near the
maghet, This probe can lead to a [ively discus-
sion of students’ ideas.

Related Ideas In Natfonal
Sclence Education Standards
(NRC 1996)
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K-4 Properties of Objects and

Materlals

*  Objects have many observable properties,
including size, weight, shape, colot, tem-
perature, and the ability to react with other
substances,

K-4 Light, Heat, Electsriclty, and

Magnetlsm

* Magnets artract and repel each other and
certain kinds of materials,

9-12 Motions and Forces
* Electricity and magnetism are two aspects
of a single eleceromagnetic force.

Related ldeas In Benchmarks
for Sclence Literacy '
(AAAS 1993 and 2008)

Note: Benchmarks revised in 2008 are indicated by
{R). New benchmarks added in 2008 are indicated
by ().

K-2 Forces of Nature
*  Magnets can be used to make some things

move without being touched.

3-5 Forces of Nature
*  Without touching them, a magnet pulls on
all things made of iron and either pushes

or pulls on other magnets.

6-8 Forces of Nature
*  Electric currents and magnets can exert a

force on each other.

"Uncovering Student ldeas in Science

“ Indicates a strong match between.the ideas elicited by the probe and a national standard's learning goal.
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9-12 Forces of Nature

*  Magnetic forces are very closely related to
electric forces and are thought of as differ-
ent aspects of a single electromagnetic force.
Moving electrically charged objects pro-
duces magneric forces and moving magnets
produces electric forces, (R)

Related Research

* Research has shown that some students are
inclined to link gravity with magnetism
{Driver et al. 1994). If they believe grav-
ity is necessary for magnets to work and
also believe that gravity has no or less of an
effect under water, they may believe mag-
nets will not attract objects in water.

* Barrow (1987) investigated students’ aware-
ness of magnets and magnetism across age
ranges and found that they were aware of
magnets through their everyday expetiences
of sticking objects to refrigerators with
magnets. However, before instruction, few
students could offer explanations of magne-
tism, especially in terms of forces and how
magnets work (Driver et al, 1994).

* Bar and Zinn (1989) sampled 98 students

ages 9-14 and found that 40% believed
that 2 medium (air) was necessary in order
for magnets to have an effect on objects.
Twenty percent of these swdents also
made a link becween gravity and magne-
tism (Driver et al. 1994),
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Suggestlons for Instruction and
Assessment

‘This probe can be used with the P-E-O
(Predict, Explain, Observe) strategy (Kee-
ley 2008). Have students make a predic-
tion, explain the reasons for their predic-
tion, and test their ideas. If their observa-
tions do not march their predictions, chal-
lenge them to construct a new explanation
to fit their observations.

Consider probing students’ ideas about
magnets relared ro their ideas abour grav-
ity. Do students believe gravity is hecessary
in order for magnets to work? Do they link
the idea that air is necessary for gravity and
thus link magnetism to gravity as well?
Barrow’s (1987} study considered that teach-
ing about magnets might dissociate students
from their everyday awareness of magnetism.
Barrow suggested that teaching approaches
that draw on everyday experience and focus
on uses of magnets may be effective in help-
ing students understand magnetism.
Providing opportunities for students to
test and observe how magnetism passes
through solid materials such as paper,
plastic, and aluminum foil may help sup-
port the notion that magnetism also passes
through a liquid such as water.

Challenge students to think about whether
magnets work in the absence of air and
come up with a way to test it. One way is
to suspend a magnet attracted to a paper
clip in a bell jar, If students think air is
needed in order for the paper clip to remain
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attracted to the magnet, have them observe
whether the paper clip will drop.

Related NSTA Science Store
Publications, NSTA Journal
Articles, NSTA SciGuides,
NSTA SclPacks, and NSTA
Science Objects

American Association for the Advancement of Sci-
ence {AAAS). 2007. Atlas of science fi:erﬁge Vol
2. (See “Electricity and Magnetism” map, pp.
26-27.) Washington, DC: AAAS., )

. Ansberry, K., and E. Morgan, 2007, More piciure-

perfect science lessons: Uking children’s books o

pp. 123-129.} Arlington, VA: NSTA Press,

" Kug, J., and M. Heitzman, 2008. Arttacting student
: wonderings, Science e Children (Jan.): 28-32,
‘Robertson, W. 2005. Electricity and magnetism: Stop
Jaking it! Finally understanding science so you can
teach it. Arlington, VA: NSTA Press.
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