Being an elementary science teacher, I compiled information about the Nature of Science as represented

in the Next Generation Science Standards Appendix H. The 8 tenets or beliefs that are apparent in the

appendix are listed as follows:

Scientific Investigations Use a Variety of Methods

Scientific Knowledge is Based on Empirical Evidence

Scientific Knowledge is Open to Revision in Light of New Evidence

Scientific Models, Laws, Mechanisms, and Theories Explain Natural Phenomena
Science is a Way of Knowing

Scientific Knowledge Assumes an Order and Consistency in Natural Systems
Science is a Human Endeavor

Science Addresses Questions About the Natural and Material World

I teach kindergarteners about magnetism. Through a series of experiments, and questions, I lead
students to build on their knowledge and understanding and build meaningful outcomes based on
inquiry. What does a magnet stick to? Metal! Let’s test that theory and students test various
objects and determine if in fact magnets stick to all metals. An introductory data sheet can be
seen below in which students circle items that are attracted to magnets. They redefine their
understanding of what metals magnets are attracted to (introducing new vocabulary- stick vs
attracted to) My favorite demonstration at the end of the exploration is to dramatically hold up
spoon after spoon to a wand magnet- those that are not made of stainless steel fall to the floor,
while those that are, remain attached to the magnet. Throughout the unit, students are continually
gaining knowledge and revising their understanding. The experiences are both predictable and

repeatable in that the outcomes are the same- magnets are attracted to metals containing iron.
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Students are encouraged to ask questions and contribute to the discussion. Through
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hands-on investigations, students discover that different magnets have different strengths,
magnets have North and South poles that attract or repel each other and that magnets have a force

field that needn’t touch an object to be attracted to it.

My understanding of the nature of science is dynamic in that students are active, engaged thinkers
who work collaboratively to solve problems. An example of this depth of knowledge and
learning is when students try to make plastic cars move- given a plastic car, wand magnet,
masking tape and smaller bar magnet, learners must work on ways in which they can move their
car. Interestingly, students will pull the car with the tape attached. Then more parameters are
added about how the magnets might be used and what students know about attraction and
repulsion. Students get the cars to move when a magnet is taped to the top of the car and a wand
magnet is used with the polar opposite end to cause a repelling force. Students are easily able to
move their cars and even race each other. Math is incorporated, as Unifix cubes are used to
measure length and distance. A data sheet is included below showing the use of rulers and
nonstandard measurement (Unifix cubes) to record data and information. Furthermore, students
could be given a plastic boat and compare if this changes the outcome of how the magnets use the

overarching principle of force and motion in the same manner.

This is a dynamic conclusion to the unit as engineering practices are used and students are able to
manipulate materials to achieve a known outcome. They are owning their learning, asking
questions and drawing conclusions based on prior knowledge and additional knowledge gained
over the course of time. Students share with one another ways in which it worked and ways in
which they could still improve. The lessons are meaningful as they explore phenomena and ways

in which to make sense of it.



Name
MOVE THAT CAR OR BOAT!
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I think an extension could be to test material properties as mentioned in Science Buddies.

https://www.sciencebuddies.org/teacher-resources/lesson-plans/testing-material-properties

¢) Ichose the nature of engineering as my overlapping discipline.
Three ways that my example overlaps are:

1. “Habits of the mind- including systems thinking, creativity, collaboration and
communication- all of which were clearly evident in my example.

2. The activity includes the design process- the engineering approach to solving problems.
Children try several iterations to make the car move. They are not immediately successful
on the first try and often must collaborate or communicate with others to obtain an
acceptable outcome.

3. Children plan their project based on their knowledge and understanding.
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