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				Good science makes great food!

				At America’s Test Kitchen Kids, we get questions about the hows and whys of food and cooking from kids just like you all the time. Why do onions make you cry? Why do some cheeses melt better than others? Can gelatin do anything besides make Jell-O? What is gluten, exactly?! These questions are so good that we knew we had to make a book out of them!

			

			
				In The Complete Cookbook for Young Scientists you’ll discover the answers to all your questions through superfun science experiments that you can do at home and awesome recipes that you can cook yourself.

				This cookbook is kid tested and kid approved. That means that there are thousands of other kids just like you out there making these recipes and experiments and sharing them with their friends and family, loving the process and the results. When making this book, we had more than 12,000 kids testing each and every recipe and experiment, sending us feedback, and letting us know what worked well and what could use improvement. You’ll see a handful of these recipe testers in the pages of this book. Thank you to everyone who helped make this book as delicious as possible!

				Cooking and baking, whether something new or something familiar, is a science as well as an art. Don’t be surprised if you have questions as you begin to operate in the kitchen on your own (never hesitate to ask a grown up!) and if you make some mistakes (we’ve all been there, many times). Mistakes are an important part of the learning process in the kitchen.

				But the most important thing to remember as you begin cooking is to have fun! Use this book to be creative, to try out new things, and to experiment. Be proud of everything you’re about to accomplish.

			

			
				READY, SET, SCIENCE!

			

			UNDERSTANDING THE SYMBOLS IN THIS BOOK

			To help you find the right recipe, experiment, or activity for you, this book relies on a system of symbols to quickly show the skill level as well as type of cooking required.
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			KITCHEN SAFETY TIPS

			
				1 Wash your hands before cooking.

			

			
				2 Wash your hands after touching raw meat, chicken, fish, or eggs.

			

			
				3 If you have long hair, tie it back, away from your face.

			

			
				4 Knives and stoves can be dangerous. Always ask an adult for help if you’re in doubt.

			

			
				5 Hot stovetops and ovens can cause painful burns. Assume that anything on the stovetop (including the pan’s handle and lid) is hot. Everything inside the oven is definitely hot. Always use oven mitts.

			

			
				6 Never let foods you’ll eat raw (such as berries) touch foods you’ll need to cook (such as raw eggs).

			

			
				7 Don’t ever leave something on the stove unattended. Always turn off the stove and oven when you’re done.

			

			
				HOW TO USE THE RECIPES IN THIS BOOK

			

			Cooking from a recipe is actually a three-step process, and the recipes in this book are written to reflect that, with three distinct sections. The key to successful cooking is, in our humble opinion, all about organization! If you prepare all your ingredients and gather all your equipment before you start cooking, then you won’t have to run around the kitchen looking for that last pan or hectically measure out that last cup of flour.

			PREPARE INGREDIENTS

			Start with the list of ingredients and prepare them as directed. Measure ingredients, melt butter, and chop as needed. Wash fruits and vegetables. You can use small prep bowls to keep ingredients organized.

			GATHER COOKING EQUIPMENT

			Once all your ingredients are ready, put all the tools you will need to follow the recipe instructions on the counter.

			START COOKING!

			It’s finally time to start cooking. Any ingredients that need to be prepped at the last minute will have instructions within the recipe itself. Don’t forget to have fun!
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				HOW TO USE THE EXPERIMENTS IN THIS BOOK

			

			The goal of an experiment is to answer a question—such as “How do bubbles get into fizzy beverages?”—by gathering data and analyzing it. Just like recipes, experiments follow a step-by-step process, and each step needs to be done in a specific order. And, also just like with cooking, organization is key. If you have all your materials prepared before you start the experiment, you can focus on making important observations.

			MATERIALS

			Start with the list of materials and prepare them as directed. Most of these materials are food and cooking related, but depending on the experiment, they might include other items from around your house such as markers, masking tape, and even a marble.

			MAKE A PREDICTION

			Before beginning an experiment, scientists use what they already know to make a prediction—an educated guess—about the answer to the question they’re exploring. It helps them (and you!) think through the possibilities and record their ideas.

			OBSERVE YOUR RESULTS

			Now on to the testing! As you conduct your experiment, carefully observe the results—do your observations support or disprove your prediction? In this book, you’ll use all your senses—sight, touch, taste, smell, and hearing—as you make your observations.

			UNDERSTANDING YOUR RESULTS

			After (and only after!) you’ve finished your experiment, read an explanation of the science behind your observations and learn more about the results we got when we did the experiment in our Recipe Lab.

			EAT YOUR EXPERIMENT

			Wherever possible, we encourage you to eat the results of your experiment—this is a cookbook, after all! As you work your way through the experiments in this book, you’ll make everything from homemade Greek yogurt to a melted cheese snack to a batch of sugar cookies.

			
				DECODING KITCHENSPEAK

			

			Reading a recipe can sometimes feel like reading a different language. Here are some words that appear in many recipes and what they really mean.

			PEEL To remove the outer skin, rind, or layer from food (usually a piece of fruit or a vegetable). Peeling is often done with a vegetable peeler.

			ZEST To remove the flavorful, colored skin from a lemon, lime, or orange (the colored skin is called the zest). Zesting does not include removing the bitter white layer (called the pith) under the zest.

			CHOP To cut food with a knife into small pieces. Chopped fine = ⅛- to ¼-inch pieces. Chopped = ¼- to ½-inch pieces. Chopped coarse = ½- to ¾-inch pieces. Use a ruler to understand the different sizes.

			SLICE To cut food with a knife into pieces with two flat sides, with the thickness dependent on the recipe instructions. For example, slicing a celery stalk.

			GRATE To cut food (often cheese) into very small, uniform pieces using a rasp grater or the small holes of a box grater.
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			STIR To combine ingredients in a bowl or cooking vessel, often with a rubber spatula or wooden spoon.

			TOSS To gently combine ingredients with tongs or two forks and/or spoons in order to distribute the ingredients evenly. You toss salad in a bowl (you don’t stir it).

			MELT To heat solid food (such as butter) on the stovetop or in the microwave until it becomes a liquid.

			SIMMER To heat liquid until small bubbles break often across its surface, as when cooking a soup or sauce.

			BOIL To heat liquid until large bubbles break across the surface at a rapid and constant rate, as when cooking pasta.

			
				DECODING EXPERIMENTSPEAK

			

			Reading a science experiment can sometimes feel like reading a different language, too! Here are some common words in many experiments and what they mean.

			PREDICTION An educated guess, based on your knowledge and experience, about what will happen in an experiment.

			OBSERVATION The act of careful watching, listening, touching, tasting, or smelling. When conducting experiments, scientists record their observations.

			VARIABLE Something that can be changed. In experiments, scientists change at least one variable to observe what happens. For example, scientists studying whether the type of sugar affects the flavor and texture of cookies might add brown sugar to one batch of cookies and white sugar to a second batch of cookies. The type of sugar is the variable.

			CONTROL A variable that is not changed in an experiment. For example, scientists studying whether the type of sugar affects the flavor and texture of cookies would make sure to use the same cookie ingredients (except the sugar) and bake the cookies at the same temperature for the same amount of time. Those are control variables.

			SUBJECT When scientists conduct experiments, their “subjects” are the people whose reactions or responses they’re studying.

			RESULTS What happens in an experiment—a combination of the observations and measurements recorded and interpreted by scientists.

			BLIND When the subjects of an experiment do not know what is being tested. For example, subjects might taste two batches of pasta, one cooked with salt and one cooked without salt, without being told what is different about them.

			MOLECULE Something made up of one or more atoms, like the oxygen molecule, which is made of two oxygen atoms.

			COMPOUND A type of molecule that’s made up of atoms from two or more different elements. Water is made up of the elements hydrogen and oxygen, so we can call it a compound.

			PROPERTY A quality, characteristic, or trait of a thing or person. For example, the texture or flavor of a food or ingredient.

			FLAVOR A combination of a food’s tastes and smells. For example, a food’s flavor might be bright, nutty, or tangy.

			TEXTURE What food feels like in your hand or in your mouth. For example, a food’s texture might be crunchy, smooth, or chewy.

			DIFFUSION (“di-FEW-shun”) The movement of molecules and ions from places where there are lots of them to places where there are fewer of them.

			OSMOSIS (“oz-MOE-sis”) The movement of water molecules across a barrier, such as a cell membrane, that lets some (but not all) kinds of molecules through.

			
				HOW TO MEASURE AND WEIGH

			

			For consistent cooking results, it’s important to measure accurately. There are two ways to measure ingredients: by weight, using a scale, and by volume, using measuring cups and spoons. Using a scale to weigh your ingredients is the most accurate method. But if you do not have a scale, that’s OK! Below are tips on using a scale and how best to measure ingredients if you do not have a scale.

			USING A SCALE
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			Turn on the scale and place the bowl on the scale. Then press the “tare” button to zero out the weight (that means that the weight of the bowl won’t be included!).
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			Slowly add your ingredient to the bowl until you reach the desired weight. Here we are weighing 5 ounces of all-purpose flour (which is equal to 1 cup).

			
				KITCHEN MATH

				3 teaspoons = 1 tablespoon

				16 tablespoons = 1 cup

				16 ounces = 1 pound

				2 cups = 1 pint

				4 cups = 1 quart

				4 quarts = 1 gallon

			

			HOW TO MEASURE DRY AND LIQUID INGREDIENTS

			Dry ingredients and liquid ingredients are measured differently. Note that small amounts of both dry and liquid ingredients are measured with small measuring spoons.
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			Dry ingredients should be measured in dry measuring cups—small metal or plastic cups with handles. Each set has cups of varying sizes. Dip the measuring cup into the ingredient and sweep away the excess with the back of a butter knife.
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			Liquid ingredients (such as milk, water, or juice) should be measured in a liquid measuring cup (a larger, clear plastic or glass cup with lines on the side, a big handle, and a pour spout). Place the measuring cup on the counter and bend down to read the bottom of the concave arc at the liquid’s surface. This is known as the meniscus line.

			
				ESSENTIAL PREP STEPS

			

			HOW TO MELT BUTTER

			Butter can be melted in a small saucepan on the stove (use medium-low heat), but we think that using the microwave is easier.
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			1 Cut butter into 1-tablespoon pieces. Place butter in microwave-safe bowl. Cover bowl with small plate.
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			2 Place in microwave. Heat butter at 50 percent power until melted, 30 to 60 seconds (longer if melting a lot of butter). Watch butter and stop microwave as soon as butter has melted. Use oven mitts to remove bowl from microwave.

			HOW TO SOFTEN BUTTER

			When taken straight from the refrigerator, butter is quite firm. For some baking recipes, you need to soften butter before trying to combine it with other ingredients. This is just a fancy term for letting the temperature of butter rise from 35 degrees (its refrigerator temperature) to 65 degrees (cool room temperature). This takes about 1 hour, but here are two ways to speed things up.

			Counter Method Cut butter into 1-inch pieces (to create more surface area). Place butter on plate and wait about 30 minutes. Once butter gives to light pressure (try to push your fingertip into butter), it’s ready to use.

			Microwave Method Cut butter into 1-inch pieces and place on microwave-safe plate. Heat in microwave at 50 percent power for 10 seconds. Check butter with fingertip test. Heat for another 5 to 10 seconds if necessary.
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			HOW TO CRACK AND SEPARATE EGGS

			Unless you are hard-cooking eggs, you need to start by cracking them open. In some recipes, you will need to separate the yolk (the yellow part) and the white (the clear part) and use them differently. Cold eggs are much easier to separate.
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			1 To crack Gently hit side of egg against flat surface of counter or cutting board.
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			2 Pull shell apart into 2 pieces over bowl. Let yolk and white drop into bowl. Discard shell.
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			3 To separate yolk and white Use your hand to very gently transfer yolk to second bowl.

			HOW TO GRATE OR SHRED CHEESE

			Cheese is often cut into very small pieces to flavor pizza, bread, rolls, and more. When grating or shredding, use a big piece of cheese so that your hand stays safely away from the sharp holes.
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			1 To grate Hard cheeses such as Parmesan can be rubbed against a rasp grater or the small holes of a box grater to make a fluffy pile of cheese.
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			2 To shred Semisoft cheeses such as cheddar or mozzarella can be rubbed against the large holes of a box grater to make long pieces of cheese.

			HOW TO CHOP OR MINCE FRESH HERBS

			Fresh herbs need to be washed and dried before they are chopped (or minced).
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			1 Use your fingers to remove leaves from stems; discard stems.
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			2 Gather leaves into small pile. Place 1 hand on handle of chef’s knife and rest fingers of your other hand on top of blade. Use rocking motion, pivoting knife as you chop.

			HOW TO ZEST AND JUICE CITRUS

			The flavorful colored skin from lemons, limes, and oranges (called the zest) is often removed and used in recipes. If you need zest, it’s best to zest your fruit before juicing. After juicing, use a small spoon to remove any seeds from the bowl of juice.
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			1 To zest Rub fruit against rasp grater to remove colored zest. Turn fruit as you go to avoid bitter white layer underneath zest.
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			2 To juice Cut fruit in half through equator (not through ends).
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			3 Place 1 half of fruit in citrus juicer. Hold juicer over bowl and squeeze to extract juice.

			HOW TO PEEL AND MINCE GARLIC

			Garlic is sticky, so you may need to carefully wipe the pieces of garlic from the sides of the knife to get them back onto the cutting board, where you can cut them. You can also use a garlic press to both crush and mince garlic.
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			1 Crush clove with bottom of measuring cup to loosen papery skin. Use your fingers to remove and discard papery skin.
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			2 Place 1 hand on handle of chef’s knife and rest fingers of your other hand on top of blade. Use rocking motion, pivoting knife as you chop garlic repeatedly to cut it into very small pieces.

			HOW TO CHOP ONIONS OR SHALLOTS

			Shallots are smaller, milder cousins of onions. If you’re working with a small shallot, there’s no need to cut it in half.
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			1 Halve onion through root end, then use your fingers to remove peel. Trim top of onion.
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			2 Place onion half flat side down. Starting 1 inch from root end, make several vertical cuts.
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			3 Rotate onion and slice across first cuts. As you slice, onion will fall apart into chopped pieces.

			HOW TO PREP CHILES

			Chiles contain a compound called capsaicin that makes them spicy. To make sure that you do not get it on your skin or in your eyes, wear disposable gloves when touching chiles.

			
				
					[image: ]
				

			
			1 Hold chile firmly with 1 hand, with stem facing out. Use chef’s knife to slice off stem and top of chile.
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			2 Cut chile in half lengthwise (the long way). Use tip of teaspoon to scoop out seeds and ribs from each half. Discard seeds, ribs, and stem.
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			3 Press 1 half of chile so it lays flat on cutting board, skin side down. Slice chile lengthwise (the long way) into ¼-inch-wide strips. Repeat with remaining chile half.
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			4 Turn half of strips and cut crosswise (the short way) into ¼-inch pieces. Repeat with remaining half of strips.

			HOW TO TELL WHEN MEAT OR FISH IS DONE

			One great way to know when thick cuts of chicken, meat, or fish are cooked is to use an instant-read thermometer. To check the temperature, insert the tip of the thermometer into the center of the thickest part of the food, making sure to avoid any bones.

			Insert tip of thermometer into thickest part of food. You can use tongs to lift individual pieces of chicken, meat, or fish and then insert thermometer sideways into center of food.
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					QUESTION 1

					GLUTEN

				

				
					
						[image: What is Gluten Anyway?]
					

				
				Gluten is a network of proteins found in many baked goods. Wheat flour contains two kinds of protein, called glutenin (“GLUE-teh-nin”) and gliadin (“GLY-a-din”). They are both coiled up pretty tightly—and in dry flour, they stay apart from each other. But when flour is mixed with water, these proteins unfurl and begin to link up. With time, kneading, or mixing, those linked proteins, now called gluten, form a network, kind of like a spiderweb. That network gets stronger with more time, kneading, or mixing, giving baked goods structure and support.

				Soft, crumbly, or flaky baked goods such as muffins or Crepes (this page) don’t need a lot of gluten—so we mix batter until it’s only “just combined.” Breads, on the other hand, often need a lot of gluten. We knead our Cinnamon Swirl Bread (this page) for 8 minutes!

				experiment

				TAKING DOUGH DOWN

				THE HOME STRETCH

				What is gluten, and how does it work? Find out in this flour-powered activity. You’ll make one dough with a lot of gluten and one dough with none and then STREEEEEETCH them out.
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					TOTAL TIME: 40 minutes

					LEVEL: [image: dingbat]

				

				
					MATERIALS

					Masking tape

					Marker

					2 small bowls

					2 spoons

					¼ cup (1¼ ounces) all-purpose flour, plus extra for counter

					1-teaspoon measuring spoon

					Water

					Plastic wrap

					¼ cup (1¼ ounces) white rice flour, plus extra for counter

				

				LET’S GO!

				
					1 Use masking tape and marker to label 1 small bowl “Wheat Flour” and second small bowl “Rice Flour.”

				

				
					2 In bowl labeled “Wheat Flour,” use spoon to stir and press together all-purpose flour and 5 teaspoons water until shaggy dough forms, about 1 minute.

				

				
					3 Sprinkle counter with extra all-purpose flour. Transfer dough to counter. Use your hands to gather dough into loose ball and knead dough (see this page) until smooth, 3 to 4 minutes. Shape dough into ball and wrap with plastic wrap. Return wrapped dough to bowl labeled “Wheat Flour.”

				

				
					4 Repeat steps 2 and 3 with rice flour and water in bowl labeled “Rice Flour.” Let both doughs rest for 10 minutes.

				

				
					5 MAKE A PREDICTION Do you think the wheat flour dough and the rice flour dough will behave the same or differently when you try to pull them apart? Why?

				

				
					6 After 10 minutes, unwrap ball of wheat flour dough. Use your hands to gently pull dough apart until it breaks (see photo, left). Repeat with rice flour dough.

				

				
					7 OBSERVE YOUR RESULTS What happened to each type of dough as you pulled it apart? Did they behave the same or differently? How so? Which dough could you stretch farther?

				

				
					TESTING THE DOUGH
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					After 10 minutes, unwrap ball of wheat flour dough. Use your hands to gently pull the dough apart until it breaks. Repeat with rice flour dough.
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					UNDERSTANDING YOUR RESULTS

					(Don’t read until you’ve completed the experiment!)

				

				THE BIG IDEAS

				
					• Gluten is a strong, stretchy web of proteins that forms when wheat flour is mixed with water and then stirred or kneaded.

					• A strong gluten network gives many baked goods, such as breads, their tall height and chewy texture.

					• Soft, tender baked goods, such as cakes, have only a little bit of gluten.
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					CREPES
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					CINNAMON SWIRL BREAD
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					HUEVOS RANCHEROS
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					CLOUD EGGS
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				IT’S…GREEK TO ME
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