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INTRODUCTION


My daughter and I like to work on big, daring, and slightly dangerous projects every time she has a school break. For the past several months, Emmeline and I have been trying to land something on the moon. I remember hearing her plans and thinking, “That sounds crazy” and “Let’s do it!” Eat your heart out, NASA …  or Red Bull …  or whoever is in charge of space travel nowadays.


Now, did I actually believe we’d land something on the moon? I wasn’t hopeful. And yet, we began anyway. Who was I to crush her well-thought-out plan? Who knows, maybe she could figure out a way to land on the moon. I’ll be darned if I’ll be the one to get in the way of all the wonderful science’the engineering, the math, the physics, the space travel.


Kids should feel empowered to take the lead, learn a lot along the way about the world around them, and have fun. This is the idea behind Dad’s Book of Awesome Science Experiments.


Throughout the book, you’ll find thirty easy, interactive, and fun science experiments that can be done by even the youngest of children’with a little help from you, of course. After all, what kid hasn’t wanted to make an exploding volcano (Volcano Time! in Chapter 5), fire a balloon rocket (Straw Balloon Rocket Blasters in Chapter 4), cover his hands in ink and examine his own fingerprints (Fingerprint Monsters in Chapter 6), or make her own rock candy (Rock Candy Crystals in Chapter 2)? And you won’t learn just how to do the experiments; you’ll also learn all you need to know about how and why these experiments work. Before you know it you’ll be helping your lab partner learn about everything from nucleation, to inertia, to thermodynamics, to so much more.


Hopefully, the science experiments found throughout this book will help you inspire your kids to take their love of science to the next level. The starter experiments are there and the chapters are rich with information to explain what’s happening. But if your little lab partner wants to take a project in a different direction or learn a little bit more about it, by all means, go for it. Who knows where her curiosity will take her or what world-changing discoveries she might one day make?


The experiments in this book will help you and your little lab partner explore everything from physics to biology, chemistry to planet Earth’and you can do almost all of them with materials and supplies you probably already have around the house. Your kitchen, your yard, your neighborhood’you may not realize it, but they provide some of the best science labs available, and you should take full advantage of all they have to offer. But as you decide which experiments you want to take on first, keep in mind that some experiments require a stove, the microwave, or liquids that can be dangerous if swallowed. I didn’t include safety precautions in most chapters, because you know what’s safe or doable for your own family. If you think you need safety glasses (you probably won’t) or gloves, by all means, put them on. If you need to create a zone of safety for boiling experiments, please do. But for the most part, these experiments are simple and safe enough for just about any kid to do on his or her own.


Throughout the experimentation process, let your kids do the work. There are hints and reminders throughout each experiment to urge involvement by your lab partner, but keep this in mind as you’re working together: When in doubt, let your little lab partner get her hands dirty or wet. That’s what soap is for. And, frankly, that is what this book is all about. I have no doubt that you can mix vinegar and baking soda to create a foam eruption, but let your miniature scientist experience that for herself. Let her wield the tools or the chemicals and take the lead. Let her discover the joys of discovery, as you help out from the sidelines, reveling in the joy of having fun and learning together. Too many toys and activities are bubble-wrapped in a shroud of safety. But these easy science experiments should allow your junior mad scientist to roll up his or her sleeves and get messy. And who knows? Maybe you’ll soon find yourself in the backyard, staring up at the sky, and wondering just how to reach the moon …  



1

HAVE FUN, FAIL, LEARN, AND TRY AGAIN

My daughter and I went for ice cream on a hot summer day and happened upon a place that makes ice cream by the batch. While you wait. Using liquid nitrogen. Emmeline placed her order, and we watched as the workers poured cream into an industrial mixer and then flipped a switch. A swirling white cloud suddenly materialized, enveloping the mixer. It was as if the Wizard of Oz had found a new day job. Emme was enthralled. 

It was, indeed, quite the show. I’d never seen anything like it. For a long, long time, we stared in awe, watching the cold, cloudy wisps of nitrogen-infused air swirl and dive. When we sat down on a bench with our cones, I braced for what was to come. 

“So, daddy?” Emme began, “How does it …  work? What’s liquid nitrogen? Can we get a liquid nitrogen mixer?”

Anyone who has ever spent time with a kid knows these questions well’or the countless, seemingly endless questions just like them. 

“Why is the sky blue?”

“Why does my heart beat?

“How do volcanoes work?”

“So wait, birds and bees do …  what?”

The curiosity of a child is an astounding, amazing thing to witness. To a child, the world is a fishbowl of experiences to be discovered, probed, wondered at, and explored. There’s a raw, wide-eyed fascination for absolutely everything’a day-to-day awe that somehow, sadly, gets beaten out of us as we grow older.

Some of my absolute favorite times with my daughter have come from casual walks around the neighborhood and the impromptu discussions about her limitless discoveries. It thrills me to watch her face as new revelations dawn, as new discoveries are made. It reminds me to pay attention, to probe, to sometimes stop and simply stare. 

That’s the direction and guiding principle you’ll find in this book: to help turn the everyday into a moment of discovery, to help probe those random, joyful questions, and to help cultivate that awe-inspiring sense of curiosity. 

Now, I’m a big believer that you don’t need to go out and buy stuff to perform wonderful science experiments or satisfy that endless sense of curiosity. You don’t need that fancy science kit or that expensive toy. To be sure, as your kids get older and want to continue their journeys of discovery, there are definitely science supplies to collect along the way. But on this, the start of that journey of discovery, you probably already have everything you need to do some amazing, eye-popping things in your very own home. For instance, if you have some batteries, a screwdriver, and some wire floating around a junk drawer somewhere, you have everything you need to create your very own electromagnet. If you have some fruit and a few party balloons, you can explore the fascinating world of decomposition. Some mints and soda can make for a supersweet backyard rocket and a discussion about propulsion. A coffee filter, some nail polish remover, and a few spinach leaves left over from dinner give you everything you need to discover the wonders of photosynthesis and how the chemical chlorophyll is responsible for the seemingly magical change of tree colors each year.

Each of the thirty experiments found throughout will help you craft easy-to-do science projects with stuff you already have so that you can help explain the world around you or build upon the natural, unbridled curiosity you are witness to every day. But here’s the catch. You’re going to have fun. You’re going to learn all about STEM, or the Science, Technology, Engineering, and Math fields. You’re going to get the Scientific Method down pat. And you’re going to fail.

The Importance of Failure

Not all of these experiments are super easy. Not all of them are quick. Some are made for young children and others are meant for older kids. You’re going to get some right, but if you’re anything like me, you’re also going to fail. A lot.

And that is great.

Learning how to move forward after failure is incredibly important for kids’sometimes more important than getting it right. It’s so important that in some of the following chapters, we are upfront with them about experiments we tried and failed at before getting right. Here’s why: Not everything is easy. Some things require hard work, determination, perseverance, and good ol’ fashioned grit. They require the ability to fail, study what happened, and try again. And then again. And again. 

We live in a culture rich with information, rife with products, and littered with gadgets that, during our own childhood, we would have seen as pure magic. Need to quickly know why the sky is blue? Slip a hand into your pocket, pull out a phone, and voilà, the information is at your fingertips. We also live in a culture, for better or worse, that often presents images of perfection’whether it’s bodies in magazines or craft projects on the Internet. What we don’t see is the work behind the scenes: the airbrushing or Photoshopping or the countless multitudes of failures that went into that phone or that craft project. Everything seems so easy. 

But science, ahh science, it challenges you. It raises questions and begs you to explore them. Science lore abounds with tales of scientists who failed and failed again before making world-bending discoveries: Marie Curie and her radioactivity, Thomas Edison and his light bulb, that dude who invented Post-its. (What? I use them all the time.)

Look, not every kid out there is going to make world-bending discoveries. But early explorations with the experiments found in the following chapters can lay a powerful groundwork for a sense of perseverance, for that roll-up-the-sleeves, buckle-down ability to strive in the face of failure. It can cultivate that natural curiosity that makes life so fun.

It may seem like some sappy Hallmark card to say it’s not whether you fail, it’s whether you try again afterward’but it’s true. And doing hands-on experiments like these can help foster that sense of perseverance, that ability to dig deep and keep going. This type of grit is an important life skill that can get lost in an age of ease and convenience.

You’re Going to Have a Blast

Now, while I definitely want to set the expectation that sometimes you’ll have to put an experiment on repeat until you get it right, I also want to establish the expectation that you and your lab partner are both going to have a great time. That’s the key. That’s what it’s all about.

You’re going to dig up worms in the backyard and dip your hands in freezing-cold bowls of water. You’re going to giggle like crazy in the living room as you experiment with balance, and you’re going to scream with delight and, possibly, terror as you discover the wonders of inertia on tight turns in the car. 

When doing experiments with your kid, it’s important to build in a little extra time’more than you think is necessary’because if your little scientist is anything like mine, she’s going to want to take the project to another level when you’re finished. And that’s great. Roll with it. Let her take the lead. And then stand back and watch the gears clink and turn. I promise, there will be moments when you step back and watch as your little scientist is just absorbed, transfixed. Not every experiment is going to be like that. But sometimes, magic happens and you’ll find yourselves giddy with excitement, pulled closer by the draw of science. Go with it. 

Science Is for Everyone 

If you have a child in school, you’re probably familiar with the STEM movement to raise awareness and student achievement in Science, Technology, Engineering, and Math. The National Math and Science Initiative reports that 54 percent of high school graduates aren’t ready for college math, and that 70 percent aren’t ready for college science. In addition, while women outnumber men in obtaining college degrees, women only earn 20 percent of engineering degrees. As a parent, you may have heard or seen stories about young girls who were interested in science early on but over the years developed a sense that science was really “just for boys.” By doing these experiments with your kids’both girls and boys’you lay the groundwork for a broad-based education that will do our society good. You’re at the start of the journey. Maybe these experiments can help your child find that spark that propels him or her to a life of joy, discovery, and scientific exploration. Who knows, maybe spending time making Soap Clouds, blowing up a balloon with a banana, or forcing an egg into a bottle will inspire your child to grow up and become an engineer, a chemist, a mathematician. And even if your child decides to one day go into the arts or sports or janitorial services, you’ll have given her the kind of expansive, classical education that will help her explore her interests and ensure that all fields feel open to her. What parent wouldn’t want that?

The Scientific Method

And speaking of good starts … 

As you approach each of these experiments, keep in mind and discuss the Scientific Method’that baseline for scientific inquiries used for hundreds of years to explore and explain universal phenomena. The Scientific Method tells you and your lab partner to:


	Observe an activity or phenomenon.

	Come up with a possible explanation’your hypothesis.


	Use your hypothesis to make predictions about the activity or phenomenon.

	Experiment! Test your predictions. Get your hands dirty.

	Come to a conclusion about your hypothesis and its ability to predict the activity.



You probably use the Scientific Method in everyday life more than you realize. You make breakfast and realize that the toast you put in the toaster hasn’t popped up yet and it’s been a while’too long, in fact. You slap your head and think, “I bet I didn’t plug in the toaster!” This is your hypothesis. You go check it out and see that, sure enough, you didn’t plug in the toaster. So you do. This is your experiment. And sure enough, the toast pops up in a matter of minutes. (Then you slap your head again and come to your conclusion: You need to drink more coffee.)

Aside from helping us out of breakfast jams, so to speak, the Scientific Method helps us explore the universe around us and find explanations for the things we see. It’s a critical component for testing our guesses and finding answers to them. At a fundamental level, it also helps build critical-thinking skills for young students, so that when they’re faced with those who would laugh in the face of science, they can look back with a steady eye and say, “Prove it. Show me your experiments and conclusions.” 

The Scientific Method gives us a common way to make guesses about our observations, test them out, and see if we’re correct. Others should be able to replicate your experiments and come to the same conclusions. At its heart, the Scientific Method is a system of critical thinking and analysis that will allow your lab partners to think for themselves and not be dissuaded from sound science in the face of emotional arguments or ancient fictions.

Make Way for Science!

The bottom line is that all the experiments you’ll find throughout this book will give you and your kids a way to have a great time together’whether you’re exploring how balance works or launching a soda rocket in your backyard. The experiments and the time you spend together doing them can also go a long way toward building a foundation of knowledge and an understanding of the world, how it works, and how your kids can begin to answer their own everyday questions.

So break out the kitchen supplies, roll up your sleeves, and make way for science. Madly, impossibly awesome science.
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