Teaching and Learning

Lesson 2: Models, Magnets, and Children’s
Ideas (Practice 2)
Purpose and Materials Needed
In this activity, we will be reflecting on your interviews of children and
considering the ways that children engage in the process of developing and
using models (NGSS Practice 2).

What are some ideas children have about
magnetism and models?
Predictions, Observations and Making Sense
Part 1: Reflecting on Interview with Children
Recall the interview you conducted with one or more children about their
ideas about magnetism. Below are some ideas that the children may have
had.

! Magnets stick to everything.
! Magnets stick to some things

(without clarification of what kinds of

things).
! Magnets stick to all metals.
! Magnets stick to some metals.
! Magnets stick to (attract) some things and push away (repel) from
other things.
! Magnets only can repel other magnets.
! Opposite ends of a magnet attract and like ends of a magnet repel.
Which of the ideas above do you think the child you interviewed had
before they performed any experiments? Write down (or make a mark
next to) as many of the ideas as you recall your student expressing.
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Find a nearby neighbor who interviewed a child of a different age
cohort. Specifically, if you interviewed a child in third grade or below,
find a neighbor who interviewed a child in fourth grade or above, and
vice versa. Compare your experiences.

With your group members, consider which of the above ideas you think
will be common among children of the two different age ranges and
write your ideas below.
Age of child
Younger child (preschool – 3rd grade)

Expected Common Ideas

Older child (4th grade
and older)

Answer the following clicker questions about a child’s idea about magnetism
before the child does the experiments in the interviews.
CQ 2-1: What idea did you think a younger child would be most likely to
express?
A.
B.
C.
D.
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Magnets stick to some things but not others (but did not specify metals).
Magnets stick to all metals.
Magnets stick to some metals.
Student did not know anything about magnets.

Lesson 2: Models, Magnets, and Children’s Ideas

CQ 2-2: What idea did you think an older child would be most likely to
express?
A.
B.
C.
D.

Magnets stick to some things but not others (but did not specify metals)
Magnets stick to all metals
Magnets stick to some metals
Student did not know anything about magnets.

An important part of the NGSS is thinking about how ideas develop over
time. This is called a Learning Progression. As students have more and more
experiences with scientific phenomena (like magnets) over time, both in and
out of school, their ideas develop.

Part 2: Developing and using models
In Next Gen PET activities, you have been focusing on the practice of
developing and using models of Magnetism (and Static Electricity). As you
recall, a model both explains a scientific phenomenon and allows you to make
predictions. According to the NGSS,
“Modeling can begin in the earliest grades, with students’ models progressing from
concrete “pictures” and/or physical scale models (e.g., a toy car) to more abstract
representations of relevant relationships in later grades, such as a diagram
representing forces on a particular object in a system. (NRC Framework, 2012, p.
58)”
Models can include some or all of the following:
! Diagrams
! Physical Replicas
! Mathematical Representations
! Analogies
! Computer simulations
Just as ideas about magnetism develop over time, students’ abilities to create
and use models develop over time. A first grader might be expected to look at
a model and an actual object and notice differences between the model and
the actual object. Or she might be expected to develop models to represent
patterns she sees in the natural world.
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An older child in fifth grade might be expected to develop a model that can
both describe and predict phenomena or to use a model to test a cause and
effect relationship. The skills that children learn at the earliest grade levels are
critical to their development of more advanced ideas as they progress
through school.
At the end of this document, you can find a more detailed description of what
the NGSS expects at different grade levels. Focus on the first two grade
bands.
Which of the bulleted expectations in the table do you think the child you
interviewed engaged in? Discuss in your group.

Part 3: Analyzing children’s models
Models are not identical to the objects, systems, or processes that they
represent. All models contain approximations and assumptions. Below are
five drawings created by 2nd and 3rd graders depicting how they thought
magnets worked. Before they created these drawings, they explored magnets.
They discovered that magnets were attracted to some kinds of metals, that
magnets had North and South Poles, and that when unlike poles were
brought together, magnets attracted one another, and when like poles were
brought together, magnets repelled one another.

For each drawing, identify the aspects of the model that correspond to the
real world and the aspects that are assumptions, approximations or
analogies. The first two are done for you as examples.
Larger versions of the last four diagrams can be found at the end of this
document.
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Model

Aspects that
correspond to the
real world

Assumptions,
approximations, and
analogies

• Shape of the
magnet.
• Colors of the
magnet (red/blue)
• That there are two
ends to the magnet

• “Electricity” is inside
the magnet.

• Magnets can “push” • A person is inside
or “not push.”

the magnet telling it
what to do.
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The aspects of a model that do not correspond directly to the real world are
useful for bringing aspects of a phenomenon to attention. For example, in
your models of magnetism, you may have drawn arrows or “N’s” and “S’s.”
Likely you do not believe that if you were able to look at a magnet (even very
closely!) you would actually observe arrows or letters. Instead, these were
used to focus on the direction of polarity among entities you assumed were
inside the magnet.
Consider the approximations, assumptions, or analogies that are associated
with a model. Those things that do not correspond directly to the real world
can be helpful in conveying ideas. For example, in Katie’s model she
describes a person inside the magnet telling the magnet what to do. She does
not likely actually believe that a person is inside the magnet. Yet it may
indicate that she thinks that something is controlling the magnet as a whole.
Choose one of the other models above. Describe one way that one of the
assumptions, approximations, or analogies you identified can be helpful
in conveying ideas.

Summarizing Questions
S1: A friend looking at Charlie’s model (above) says, “This is a terrible
science model. The child mentions chocolate and bananas. Chocolate and
bananas have nothing to do with magnets. But he sure has an
imagination.” How would you respond to this friend?
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S2. Developing and using models is an important practice in the NGSS and
in this class. Why do you think it is important to have children learn and
practice developing and using models?

Grade level expectations for Practice 2: Developing and Using Models (from
Appendix J of the NGSS).
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