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Mommy, Why...?

Answering Your Child’s Brilliant Science Questions



Susan Baron, Ph.D.






To Molly- thanks for asking me why





Introduction

When my daughter Molly asks a question, I often think I know the answer until I try to explain it. After the first “but why?” the painful realization hits me: even though I’m a scientist, I don’t know a lot of the basics needed to answer the questions with any depth. This book gives parents the tools needed to learn the basic science themselves, so that they can teach it to their children. Once mom and dad go “oh, I get it”, they can transfer that understanding to their kids. Maybe it’s just me, but if I don’t understand something, I have a really difficult time explaining it to someone else, even a four-year old.

What do I do when my inquisitive little kid asks me a question? First, I groan inwardly. Then I act happy that she’s so interested in the world around her. And I am happy. I try to give an answer that is both true and understandable. If it’s something she already knows or I think she can deduce, I ask her questions to help her figure out the answer for herself. If I don’t know an answer I say either “I don’t know” or “let’s look it up” or sometimes “hey, do you want to go to the toy store?” A little deflection isn’t a bad thing, especially since I know she will ask the question again and again and then, again.

Sometimes we read a book together or go online to find answers. Other times, I look things up in private so that I appear smart in her adoring eyes. Either way, I feel it is important that Molly knows that when I don’t know something, I work to find it out.

This booklet gives parents the information they need to answer a few of the science questions posed by their children. As you’ll see from the introductory dialogues, many of the topics came from Molly herself. This book gives science background information, illustrative activities and short simple answers to common questions. It is up to the parent to gauge what the child can understand and what words the child knows. If you know the science, then you can keep put the information into your own words-words that make sense to your children.

Please try the experiments. There are a lot of science kits available. They are very easy to use and kids find them very entertaining. Just remember, science experiments don’t have to be difficult or costly. Most of the kits contain things that you can find at the grocery store. Don’t be afraid to learn along with your kids-they won’t think any less of you.

I like to keep a lot of science toys around the house. We have a nice little-kid friendly microscope at our house that comes in handy. It has a digital viewer that connects to my computer so Molly and I can look at things together. Hand lenses and magnifiers are also very handy to have around. We have a bug vacuum that is really fun. Your kids can suck up bugs and watch them in a little viewer cup. I’ve never been a bug fan but didn’t want Molly to grow up afraid of them so I pretend to love them. The bug sucker is great because I don’t have to touch the bugs and Molly can watch them up close.

The kitchen is a great place for science. Every cupcake, sauce or loaf of bread you make is a wonderful science learning opportunity. Much of cooking is biology and chemistry. Once you start looking at your world as a science lab and begin learning how things work and connect, daily life becomes even more interesting. Pass the love of seeing and learning to your kids, and they will do great.

There are a few sections about disease. When someone in your family becomes ill, it can be challenging to explain things to a small child. You want them to understand yet be reassured that they (and you) are safe.

Feel free to contact me with any science questions you might have. This is a work in progress; let me know if you have any questions or comments.

susanbscience@yahoo.com





What is Everything Made of?

Molly: What is the world made of?

Me: Everything is made of things called atoms.

Molly: Can you show me an atom?

Me: They are way too small to see.

Molly: How can everything be made of invisible things and not be invisible?

Me: Everything you see is made of a lot of atoms.

Molly: How many?

Me: A speck of dust might have about 3 trillion atoms.

Molly: Wow! That’s a lot. What’s a trillion?



Quick answer:



Everything is made of atoms which are very tiny, too tiny to see. Atoms are made of even tinier bits called protons, neutrons and electrons.

Living things are made of cells. Cells are also made of atoms.



This topic is pretty big for something made of matter so small. A lot of questions children ask will refer back to this subject.

Atom: The smallest portion of an element that retains all the properties of the element.

Electron: Particle orbiting the nucleus of an atom. It has a negative charge.

Nucleus: The central part of the atom containing protons and neutrons.

Proton: Particle in the nucleus that has a positive charge.

Neutron: Particle in the nucleus that has no charge.

Compound: Compounds are pure substances made of atoms of two or more elements chemically combined in fixed ratios.

Molecule: Small unit of matter made up of atoms. A molecule is the teeniest unit of a substance that retains its unique characteristics. A molecule of an element consists of one or more atoms that are the same. A molecule of a compound consists of two of more different atoms (water is made of two hydrogen atoms and one oxygen atom.)

Element: A substance that cannot be broken down by chemical reactions. All atoms of an element are the same.

Imagine that you have a pile of rubber bands of varying sizes and colors. Separate the piles by color and size, so each pile of rubber bands is uniform. Divide one of the piles in half into smaller piles until you have just one rubber band. Can the last rubber band be split in half and still behave as a rubber band? The single rubber band that cannot be divided is like the atom. Each pile of rubber bands separated by size and color represent elements, with each element being comprised of its own kind of atom.
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What am I made of?

People, fish, and all living things are made of the same thing as everything else. Atoms are used to create the elements which are used to create molecules which are used to make parts of cells which are used to make parts of organs which eventually make people. Everything you see is built by using something else.



Particles of matter (electrons, protons and neutrons) → Atoms → Elements → Molecules → Macromolecules → Cell organelles → Cells → Tissues → Organs → Systems → Organisms (you are here) → Populations → Ecosystems → Biospheres → Planets → Planetary Systems with Stars → Galaxies → The Universe and Beyond!





What is Gravity?

Molly (looking at her globe): Why don’t people fall off the bottom of the earth?

Me: Everybody and everything is held on by gravity.

Molly: What is gravity?

Me: It is a force that pulls everything down towards the ground. The people who live at what looks like the bottom of the earth are being held on just like you.

Molly: Are you sure?

Me: I’ve been to Southern Chile (point on globe) and I didn’t fall off and I wasn’t upside down.

Molly: Good thing there is gravity! But why weren’t you upside down?



Quick Answer:



Gravity of the earth pulls everything toward the middle of the earth. That is why when you let go of something; it falls down towards the ground. The more something weighs, the stronger gravity pulls on it. That is why it is harder to pick up heavy things than light things.



Gravity is a force between two objects. Every bit of matter attracts every other bit of matter. Its strength depends on the masses of the objects and the distance between the objects. The heavier something is, the stronger the force of gravity. The farther apart two things are, the weaker the gravity between them. When talking about the gravity of a planet or moon, it is the force within that draws objects toward its center.



What causes gravity?

Nobody knows. Really. Nobody knows exactly what is responsible for the force of gravity.



Why
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