
[Music]  

Amanda Bryans: Welcome to Discovering Science, the Office of Head Start's  

four-part series on building the foundation for science in the early years. My  

name is Amanda Bryans. I'm the Director of the Educational Development and  

Partnerships Division at the Office of Head Start. Thank you for joining us  

today. During the first webcast we introduced you to the idea of science in  

early childhood, and today we will continue to talk about what science looks  

like during the ages of birth to five years old.  

Our next webcast, on June -- on April 29th, will reveal various ways for  

teachers and parents to integrate science across early childhood learning  

experiences with an emphasis on young children's language and literacy. And the  

final webcast, on May 21st, will focus on creating environments that promote  

science learning. But today we will discuss scientific understanding and  

thinking in the early years and how adults can facilitate it.  

From a very early age children interact with their environments, ask questions,  

and seek ways to answer those questions. Their understanding is significantly  

enhanced when their ideas are anchored in experiences. It is through inquiry  

that children can develop knowledge and understanding of how science works and  

how scientists think.  

Inquiry also provides an excellent means to develop children's "habits of mind,"  

including their higher-order thinking skills, reasoning abilities,  

problem-solving abilities, communication skills, and decision-making. Meaningful  

teacher practices and interactions, such as responding to the child's lead and  

encouraging questions, are essential for supporting children through the  

learning process.  



I have a story about my own young daughter Alexis, who is, happy to tell you,  

almost four years old. She was recently staring intently at our fish tank. And  

it went on for a long time, several minutes -- probably between five and ten  

minutes she was just looking into the fish tank. I went behind her and looked,  

and I -- I couldn't see what she was seeing.  

I was trying to see what was so fascinating to her. Toward the end of the  

period, I said to her, "Alexis, what are you looking at? What do you see?" And  

she said, "Well, I see Hoover." Hoover is our algae eater, also known as a  

bottom feeder although that's not pejorative in any way. She said, "Hoover is  

always staying on the bottom of the tank, except when he can't find any food on  

the bottom. Then he swims to the top and looks for food."  

I told her I thought it was very interesting that she'd seen that. I said, "You  

know, your conducting an observation." And I told her that observation means she  

was looking very carefully. And I said, "You know, that's one of the things  

scientists do. You're being like a scientist." She loved the vocabulary of it,  

and everyday now she points out to me that she's making observations because  

she's a scientist. I was amazed by how much her intrigue about the vocabulary  

has really gotten her interested in conducting these observations.  

And if I had more time, I would tell you many other interesting things she's  

told me -- but we will move on for today. Our host for this webcast series is  

Dr. Shari Ellis. Dr. Ellis is a Senior Early Childhood Science Advisor for the  

Office of Head Start and project director for the Center of Informal Science  

Education at the Florida Museum of Natural History. Here to share a teachers  

persective is Barbara Dowling, a Head Start teacher in South Dakota and 2008 to  

2009 National Head Start Fellow in the Office of Head Start. Shari?  



Dr. Shari Ellis: Thank you, Amanda. It's great to be back with you. I hope you  

will find today's program useful and informative. Today's webcast will feature  

video clips from classrooms and from various experts around the country. Later  

in the webcast, we will take some of your questions. Throughout the webcast you  

can simply type your question in the "Ask a Question" form on your browser, and  

we strongly encourage you to do so.  

You can also download a copy of the Learner's Guide for this webcast by clicking  

"Learner's Guide," located at the lower portion of your screen. After each  

webcast, we will provide a list of resources for further study.  

We will also email a feedback form, inviting your comments on this series and  

your suggestions for improving future webcasts. If you want to watch these  

webcasts again, or you want to refer a friend or colleague, this series is also  

available on the web through the Early Childhood Learning and Knowledge Center,  

also known as the ECLKC. Barbara?  

Barbara Dowling: Thank you, Shari. Let me start by thanking all of you for the  

thoughtful questions and comments that you shared about the first webcast. Some  

viewers wrote in to request that we provide sample activities, and so I want to  

take a moment to respond to this request. In this webcast series, activities are  

viewed as tools to help children find answers to their questions or hypotheses.  

Instead of focusing on particular activities, we will continue to focus on  

questions children and teachers ask.  

Once a question is raised, a teacher develops or selects activities and  

materials that will give children experiences to help them find answers. As you  

see in this diagram, teachers need to engage in a continuous cycle of  

intentional planning and implementation of learning experiences by incorporating  



a series of specific, related activities with appropriate materials. These  

materials and activities should provide information to help children answer the  

question or develop a new hypothesis.  

These steps continue on as children arrive at answers or generate new questions.  

To illustrate this point, you can view activities as a toolbox where each tool  

helps to accomplish a specific task, and each activity helps to answer a  

specific question. You need to know the task before you can choose the  

appropriate tool, just like you need to have a question defined before you can  

choose or develop an appropriate activity.  

This approach allows children and teachers to engage in rich, meaningful  

encounters of observing, exploring, discovering, and problem-solving. During the  

remaining webcasts, scientific experiences or explorations will be shown and  

discussed in the context of tools used to gain information about a particular  

question. In this webcast, we are going to focus on how science thinking  

develops from birth to five. Our goal is to help you discover that science is  

happening in and around you already.  

We will suggest ways for you to build on those opportunities, and at the same  

time boost children's interest and understanding in their use of science process  

skills and their engagement in the pursuit of scientific knowledge. As you watch  

this webcast, I want to give you two questions to consider. Number One: how does  

understanding fundamental science skills from birth on influence your decisions  

about the complexity of concepts and materials you use in your work with  

children and families?  

And in the second one: in thinking about this information on scientific thinking  

and understanding, what would you do differently in your work with young  



children to develop their higher-order thinking skills, reasoning abilities, and  

communication skills? Shari?  

Shari: Let's review a few key points from our first webcast. We explored the  

questions what is science and what does science look like? Science is about  

understanding the world and how it works. Science includes knowledge, concepts,  

and theories, as well as skills, such as making observations, asking questions,  

drawing conclusions, and giving explanations.  

We also described many opportunities that exist in children's lives to learn  

about and practice science. We found that children can explore science nearly  

everywhere -- in the bathtub, during meals, and outside. Keep in mind, children  

learn science best when we intentionally design and take advantage of those  

opportunities.  

It is so rewarding to explore alongside children as they learn about the world.  

It's exciting to observe children as they make new discoveries. It allows us and  

the children to experience "ah-ha" moments and the challenges and joys of  

learning together. Dr. William Ritz is the director of the Head Start on Science  

Project at California State University Long Beach. Let's listen as he talks  

about nurturing a child's sense of wonder.  

[Video begins] William Ritz: Children are amazingly curious about their everyday  

world. They're keen observers and their questions seem, at times, almost to be  

unending. What we call "sense of wonder" science builds on that enthusiastic  

curiosity to increase the child's desire to learn more and more.  

Inspiration for what our project calls "sense of wonder" science came from a  

wonderful little book by noted biologist Rachel Carson. In "The Sense of  

Wonder," she writes beautifully about how important it is to inspire a child's  



appreciation of the wonders of his or her everyday world. She emphasizes that it  

is more important to pave the way for the child to want to know, than to put him  

on a diet of facts he is not ready to assimilate.  

Rachel Carson's words help us to understand what being a science facilitator is  

all about. "If a child is to keep alive his inborn sense of wonder, he needs the  

companionship of at least one adult who can share it, rediscovering with him the  

joy, excitement, and mystery of the world we live in."  

Teachers who facilitate science learning are not tellers who simply pass the  

information along to young learners. Instead, they become actively involved in  

the explorations. They too are eager to observe, to learn, to question, and to  

share. [Video ends]  

Barbara: Today's discussion of science from birth to five is framed by three  

main ideas. First, there are fundamental science skills that are present  

beginning in infancy. Second, these skills develop over the first five years of  

life and beyond. And finally, there are ways that we can foster the development  

of these skills, and consequently, children's understanding of science. During  

this webcast, we are going to provide examples from several areas of science  

knowledge.  

Our goal with these examples is to increase your awareness of science  

opportunities that may exist in particular learning environments, whether it is  

an infant-toddler or preschool classroom, a home, or the out-of-doors. We are  

going to describe strategies you can use to help foster the development of  

science skills.  

You may be wondering why we include early science with infants in our  

presentation. One reason is that infants work to understand the world right from  



the start. Another reason is that later skills and understanding are built on  

earlier ones. Having a sense of the progression is necessary in the context of  

promoting discovery and learning.  

This is especially important in early childhood where there is a wide range of  

individual differences in children's prior experiences, knowledge, and skills.  

Another reason to focus some attention on what infants can do is to better  

acknowledge and appreciate their competence.  

By highlighting some of the things very young children can do and understand, we  

hope to raise expectations for all children from birth to five. Some of the  

fundamental science process skills present as early as infancy include: using  

the senses to learn; observing; classifying; investigating; and predicting. Each  

of these science skills are reflected in the Head Start Child Outcomes  

Framework.  

Shari: The first science process skill we are going to talk about today is  

learning through the senses. Now, let's briefly review the development of the  

five basic senses, which are touch, smell, taste, hearing, and vision or sight.  

Touch, smell, and taste are well-developed at birth. But what about sight?  

Although newborns can see, they do not see as clearly as adults until about 12  

months of age.  

At birth, infants are less sensitive to sound than adults, but by the end of the  

first year of life they hear as well as we do. And interestingly, infants are  

initially able to discriminate the speech sounds in all human languages, but  

they lose this ability by the time they are 11 months old.  

These findings help illustrate the importance of sensory experiences during the  

first years of life. Despite the fact that infants are born with an impressive  



array of sensory capabilities, experience is critical for the further  

development and refinement of sensory skills.  

So, what kinds of experience can support the development of these skills during  

infancy and early childhood? When infants are given opportunities to explore  

their world using all their senses and they have the support and guidance of  

caring adults these skills flourish. In some respects, this seems so simple.  

Infants typically do not need a specially designed environment to develop their  

vision, hearing, and other sensory skills.  

Yet, in our modern world, babies may not always be in an environment that  

adequately supports use or development of those skills. We know that infant  

sensory capabilities are about on par with that of adults by around age one.  

Does this mean this fundamental science process skill is fully developed? Well,  

of course not. While young children naturally use their senses to learn about  

the world, they continue to need guidance and practice.  

However, we are often surprised by very young children's ability to notice  

things that we miss ourselves. In general, young children grow more skilled at  

using their senses to learn when they receive consistent support and  

encouragement.  

Children learn to thoroughly and systematically explore when adults model using  

their own senses, refer to sensory experiences during regular daily activities,  

create opportunities for children to use their senses in meaningful ways, and  

encourage children to use their senses through skilled questioning. Barbara,  

would you explain why multisensory learning is important in preschool?  

Barbara: It is important for teachers, caregivers, and parents to remember the  

value of using all of the senses to learn. Encouraging children to go beyond  



merely looking into exploring with their senses helps them refine observational  

skills, build vocabulary, and develop a deeper understanding of concepts.  

The more children can explore an object or event, the more information their  

brains have to process information to help them understand. This information  

allows the children to connect the object, the event, or concept with other  

information they have from previous experiences and adds complexity to  

children's thinking.  

Shari: There are important differences between the ways young children and  

adults use their senses to learn. As adults, we can readily talk about what we  

learn through the use of each of our senses. We know that peaches are sweet  

because we taste them, and that bath water is warm because we feel it. However,  

for young children the connections between what they know and how they come to  

know it must be learned.  

Let's illustrate with an example that many of you have probably experienced,  

having a child explore an object inside a box or feely bag. Now, the purpose of  

having a child explore an object hidden in a bag or a box by touch alone is to  

encourage them to use that sense to learn about the object. But how often do you  

use this tool and have the child automatically, immediately respond, "I know, I  

know! It's a crayon. It's a red crayon."  

Now, it might be tempting, especially if the child is correct. To go, "Woohoo!  

Congratulations. You're so smart," and move on to another child and another  

object. But then you lose the opportunity to really encourage the child to  

really use their senses to learn. A better way to respond would be, "You think  

it's a crayon. What makes you think it's a crayon? Can you tell me? Is there's  

something about the shape?"  



[18:11.0]The child might say, "Well, it's skinny." "Anything else you might want to say?  

What about the ends? Is it round? Is it round like a ball? Is it round like a  

cylinder?" These questions can help children then fully explore with their sense  

of touch and not just perhaps have a lucky guess about what the object actually  

is. The other issue that came up with my example is a child might actually say  

it's a red crayon.  

Now, the child placed their hand in the bag -- or the box -- how on earth does  

the child come to know that it's a red crayon? Clearly, the child is not  

reasoning from evidence. In order to engage in scientific discussions, children  

need to be able to answer questions like, "How do you know that?" They need to  

be able to link what they know with how they came to know it.  

The difficulty that young children have explaining how they know what they know  

has been the focus of much research. This research shows significant growth in  

children's abilities in this area between the ages of three and five. I'd like  

to briefly describe one relevant study with my friend, Mr. Potato Head. In this  

study, doctors Daniela O'Neill and Selena Chong asked three- and four-year-old  

children to engage in several tasks that involved using their senses.  

For example, in one task, children were asked to tell adults whether the water  

in a miniature swimming pool was warm or cold. Now, even the youngest children  

were perfectly able and ready to put their fingers in the swimming pool and  

announce to the adults that the water, in fact, was cold. But when asked, " How  

do you know, or how did you find out," they didn't know. About one-third of the  

three-year-olds were able to say, "Because I touched it."  

But the researchers thought, "Well, maybe this has to do with a language skill.  

Maybe it has to do with a verbal problem." And so, then they gave them other  



options. They asked, "Can you show me how you found out that the water in the  

pool was cold?  

Or could you have Mr. Potato Head -- show me what part of Mr. Potato Head he  

would need use to know if the water was cold, or show me what Mr. Potato Head  

would do." Surprisingly, even the opportunity to show using their own bodies or  

Mr. Potato Head did not help the the three-year-olds answer the question about  

how they knew the water was cold.  

In contrast, about 60 percent of the four-year-olds could explain how they came  

to know the water was cold, and when they were able to demonstrate it using  

their own bodies or use Mr. Potato Head, more than 80 percent could show the  

experimenter how they knew the answer -- that is, they used their sense of  

touch. Some of the most interesting incorrect responses the children offered  

involved senses other than the one that they actually used.  

For example, one child said the water was cold because he looked at it. The  

difficulty young children have in explaining how they come to know what they  

know is intriguing. They are able to make observations such as, "I hear the dog  

barking but I can't see it," which suggests they can distinguish among their  

senses as events happen.  

And it isn't the case that young children have terrible memories. They actually  

have pretty impressive memory skills -- especially those related to events they  

themselves have participated in. Many three-year-olds are capable of describing  

in great detail and drama a meaningful event, be it an injury, birthday party,  

or animal encounter, days or even weeks or months later. So why then is it so  

difficult for children to recall a sensory experience that happened only moments  

earlier?  



Scientists have yet to fully answer this question. One possibility is young  

children are more about just exploring and learning about the world than in  

knowing how they know what they know. In other words, they get so caught up in  

the experience that they do not encode it in memory in a way that allows them to  

later connect what they know to how they came to know it.  

In addition, answering "How do you know that," involves reasoning about cause  

and effect, in this case that a sensory experience leads to sensory knowledge.  

And it requires that children isolate the different senses and not think about  

how the information might usually come to them. Now, what can teachers and  

parents learn from these findings?  

Hopefully this gives you pause the next time you are frustrated by a child who  

doesn't quite seem to get the point of your questions, such as one who might  

place their hand in a feely bag and describes the color of the object. More  

importantly, the findings suggest that we should not dismiss these kinds of  

questions and interactions as meaningless because young children initially do  

not do very well.  

Learning to use the senses and talk about what they have learned lay the  

foundation for shared inquiry. And a child is not fully doing science, none of  

us are fully participating in science, if we cannot discuss our findings and  

discoveries with others.  

Barbara: Let's move now to our second fundamental science process skill:  

observation. During early infancy, we can promote the development of children's  

observational skills by providing interesting objects for them to look at. We  

are all familiar with mobiles that can be displayed over changing tables and  

cribs, but we can also hang two-dimensional items such as quilts, drawings, and  



photos at the infants' eye level.  

During interactions with infants, we can draw attention to various objects to  

see what interests the child. We can observe that infant want a change of  

scenery when they stop looking at something or look away more often than they  

focus. During the toddler years, it becomes increasingly possible to actively  

nurture observation skills. Shari recently spoke with Dr. Sharon Schaffer at the  

Smithsonian Early Enrichment Center about learning to look.  

[Video begins] Shari: Good afternoon, Dr. Schaffer. I understand that the  

program that you direct over at the Smithsonian has a strong focus on science.  

Could you describe your approach?  

Dr. Sharon Schaffer: Well, just because we are located in the museums, obviously  

science is something that we're interested in. And we want children to think  

about how they learn about and understand their world, and we do that both in  

the classroom and also in the museums.  

Shari: With infants? You are doing science with children under the age of two or  

three?  

Dr. Schaffer: Well, I think it depends on how you define science. We want  

children to learn to observe and understand their world, and we do that by using  

objects. And I always think about how do you help children learn to look? How do  

you create the kind of environment where young children will explore their world  

and think about it?  

So, we know that young children learn through their senses. And so what we want  

to do is provide these sensory-based experiences, to nurture that exploration.  

And we might do it with a simple object, you know -- and I have a feather with  

me. Whether it's with a young child, you're developing vocabulary as the child  



touches this, and you're adding words to the child's -- what the child is  

experiencing. "Oh, the feather's soft. The feather's brown. It's bendy. It comes  

from a bird."  

So, you are providing the vocabulary for a very, very young child and you're  

giving text and language to the experience. If you're doing this with a  

three-year-old or a four-year-old, what you do is you allow the child to provide  

the vocabulary. "Describe this. Tell me what you notice about this feather?"  

And one child touches it and says, "It's very bendy." Or, "It's soft." Or, "It's  

light. It's brown. It's big." And so, the child's description is based on their  

ability to look and think about what they're seeing. And that might be the first  

step in the whole process of observation is that learning to look and describe.  

Shari: How would you imbed experience with the feather into a larger  

exploration?  

Dr. Schaffer: Well, we would take the one object and look at that in  

relationship to a collection of objects. I might look at other feathers, whether  

it's something like a peacock feather -- using that same idea of learning to  

look and describing, and then trying to see how this relates to real world.  

I might look at a variety of pictures or images, like this and this. And then  

think about, well, what feather goes with which bird? So children then have to  

look more carefully and think about why would they say this feather would go  

with this bird?  

Another object is -- that is totally intriguing for a young child might be  

something like this egg. This is an emu egg, and certainly not part of every  

child's experience. They're going to base their reaction to this on the eggs  

that they know, that they see at the grocery store or that they, you know, eat  



for breakfast in the morning.  

But this is new and interesting, and to -- to be able to have them think that an  

egg can be so much more than that one example of an egg that they know, and then  

to be able to look it and say, "Well, what kind of bird would lay an egg like  

this? Do you think it could be a large bird? A small bird?" You know, "How would  

you describe that bird?" So you're having them take the information and then use  

it in a way to make sense out of their world.  

Shari: Do you allow children to manipulate the objects always, or do you have  

different ways of using objects with children of different ages?  

Dr. Schaffer: I think that they're different for different age groups.  

Obviously, every time a child could have a tactile experience, I would like  

that. Because how can a child understand, you know, the vocabulary -- that's  

soft, that's rough, the texture -- if they don't have a personal first-hand  

experience with it?  

So I would like that to happen, and when you go to the museum or you go to the  

zoo, you can't touch the bird. But if you have a small feather with you that a  

child could actually touch and feel, that is the bridge or the connection  

between what a child knows and what he or she sees in the real world.  

And so having that opportunity is what I do. Obviously, because of how fragile  

an egg like this might be, I'm not going to hand it over to a toddler, but I  

could hold it and teach a child to touch it carefully. You know, "Use one  

finger. This is gentle touching. Can you feel that? What does it feel like?" And  

give words to it. So you want to engage a child and you use different  

strategies, but being respectful of a child's capability.  

Shari: What is the biggest mistake you feel teachers make when they're using  



objects to support science with young children?  

Dr. Schaffer: I think that's an easy answer for me. I think that in education,  

so often, as soon as we know the name of something we move on. We say, "Oh,  

well, they know what that is. It's a feather. It's an egg."  

"Okay, move on." And understanding the world in a deeper and more efficient and  

effective way, more accurate way, is really about delving deep into something.  

It's not just being able to name it, but it's being able to understand it and  

see how it relates to the real world.  

Shari: Thank you. Thank you so much for sharing what you've learned over at the  

Smithsonian.  

Dr. Schaffer: Thank you. [Video ends]  

Shari: As Dr. Shaffer points out, we can encourage the development of children's  

observation skills by using photographs and illustrations as well as objects.  

But how and when we use materials matter. I'd like to illustrate this with a  

technique or tool we use called a peephole book. You may recognize these books  

as similar to published books by an author named Tana Hoban.  

What we do is find very bright, interesting, intriguing photographs from  

calendars or magazines -- such as National Geographic, nature catalogs, that  

kind of thing -- and then we create an overlay with a peephole. Now clearly, you  

are not going to be able to see much through this peephole, but a child in the  

classroom could, or a one-on-one -- working with a small group of children, they  

would be able to see it.  

And you would encourage them to use their careful observation skills and ask  

questions such as, "What color is that? Is there anything else that you notice?"  

A child might say, "It's shiny." So, it's red and it's shiny. Then you can say,  



"Well, can you think of anything that we've ever seen that's red and shiny?"  

You might get answers like a cherry, or a fire truck, or maybe an eyeball. And  

then, we can talk about all the different possibilities. And then, after the  

children have described what they see and come up with some hypotheses, we can  

then show them. Tada!  

Actually, it's a green tree frog. Now if you were working with much younger  

children, you might have a peephole that is significantly larger than the one  

that we show here. Perhaps the whole eyeball in order to help the child make  

more reasonable predictions. Let's try another example.  

Here you might say, "We have two peepholes. What colors do you see? Oh, orange,  

yellow. Do we see anything else? Oh, it's spotted. What can we think of that  

might be orange and yellow and black and spotted? Might be somebody's dress. It  

could be a flower. It could be perhaps an insect." And then you draw the other  

clue and say, "Hmm, what can this be down here? It's kind of skinny and kind of  

straight. And, oh, maybe it's an antenna."  

Again, encouraging the children to make descriptions and predictions before you  

show them the particular illustration, or photograph in this case, of a monarch  

butterfly. Now, what is important in the use of this tool or strategy, of  

course, is that you really, again, are encouraging the children to learn to  

look. It's not a guessing game.  

It isn't to encourage the children to memorize that the minute they see orange,  

yellow, black in a particular photograph, "Ah-ha, it's a monarch butterfly," but  

rather to carefully observe. And so, to make this tool an effective tool it's,  

of course, important to rotate or replace the pictures throughout the year. And  

we've had teachers actually use photographs of the children in their own  



classrooms to create a really interesting opportunity for children to use those  

clues to make predictions.  

Okay. Okay, again, the point is not to use such strategies to allow children to  

guess or to memorize the pictures in the book. And this is very similar to the  

use of the feely bag or the box. It's not a guessing game. Rather, the point is  

that children must draw upon prior experiences and existing knowledge to help  

identify what is new. And again, to make this work, of course, you add new  

pictures throughout the year to allow continued practice.  

Now, the natural world also affords endless opportunities to practice careful  

observation, and to begin to use observation in sorting, classifying, or  

categorizing new knowledge. In one of my recent classroom visits, I observed two  

four-year-olds intently searching in the sand. This went on and on and on and  

on. I finally asked them what they were looking for.  

It turns out they were looking for very small orange stones. Of course, this  

behavior is not unusual. Depending on the environment, we can find children  

searching with similar intensity for acorns or insects, small toads, or even  

colorful leaves to observe, collect, and investigate. Let's learn more about how  

that can happen.  

Barbara: Leaves are an element in nature that are always interesting to  

children. They can easily be collected and observed, and there are multiple  

facets of leaves that can be explored. Collecting leaves can be done as a group  

activity and as an extended family activity. You can also use the internet to  

connect to other Head Start programs in your city or state to engage in a leaf  

exchange to expand the local collections.  

With so many different colors, textures, sizes, and shapes, leaves offer many  



opportunities for children to practice their observation skills -- to look  

closely at the leaves to see that some have smooth edges, some have points, some  

are found in groups, and some are found alone. Can collecting and observing  

leaves grow into a project? Sure...  

...if you can answer yes to a few questions. Have the children shown an interest  

in and a curiosity about leaves? Where will this investigation of leaves  

potentially take us in terms of knowledge and skills? Can it offer -- offer  

opportunities for deep learning? And will it promote the development of  

fundamental skills and concepts to increase children's scientific ideas?  

If you have answered these questions and you want to move forward, you can begin  

by noting what questions the children have asked and what observations have they  

already made about leaves while collecting them. Listen closely. You will hear  

them say, "Do they make leaves make noise? When and why? As trees grow taller do  

the leaves get bigger? Are leaves and needles the same thing?"  

"And why do some leaves fall off the trees? Look! These leaves have smooth edges  

and these are pointy. Why is that?" From these questions you can design focused,  

intentional, explorations, and now you are more ready to begin your leaf project  

with the children. Shari?  

Shari: As children's observation skills grow more sophisticated, so does their  

ability to group and classify objects, materials, and events. Classification is  

another fundamental science process skill. Much of the work that scientists do  

involves classification. Scientists have been classifying the world since  

ancient times, and much of this effort has been devoted to classifying living  

things.  

The reason classification is important is that it allows us to make predictions.  



It is amazing how early in life children begin to classify or build categories.  

Recently, Dr. Jean Simpson spoke with Laura Annunziata, a Training Specialist at  

the Early Head Start National Resource Center at Zero to Three. Let's hear what  

Laura had to say about the emergence of early classification skills.  

[Video begins] Dr. Jean Simpson: We both know that sorting or classification is  

a basic science skill. What are some natural ways to incorporate sorting into  

the learning experiences of very young children?  

Laura Annunziata: Sorting is something that we think of as physical activity,  

often, whether it's children sorting things by color, or texture, or shape, or  

category. They seem to want to do that almost naturally.  

We don't think as much about the opportunities we give them to sort things  

through in language and in their minds when they're out and about walking.  

Children seem to come to us preloaded with the capacity to sort and classify  

their environments, and we have to chance to be out with them, particularly in  

the natural world, and to allow them to use their words to label. And then go  

one step further and actually to classify and sort the things that they're  

seeing around them. They, sometimes, very -- very much enjoy that.  

I think that we don't think of children as necessarily having the capacity to do  

science. I think of a -- a child that I knew in an early childhood setting who  

was able to recognize at a very, very young age -- and it was an older toddler  

-- the sounds of many different song birds in his environment. And everyone was  

amazed by this. They thought, "How is it that this child can do this? He's so  

little."  

So, sometimes it's a matter of us, as caregivers and teachers, opening our minds  

to understanding how we think about science. How we -- how we label certain  



kinds of information. Whether or not we think that that's common information to  

share with a child or not at that age. Understanding the -- the children come  

ready to explore, and label, and classify, and to have creative experiences in  

all different areas of science. They come to us like that. And we just need to  

open the possibilities for them to use all those capacities. [Video ends]  

Barbara: "Look what I know. See what I can do." Children communicate this to us  

every day. How do we really come to understand what children know? One way is  

through thorough, careful observation. Careful observation is so important when  

trying to understand what young children are thinking and doing as they learn to  

classify.  

Once, I observed a young child with Down Syndrome cleaning up -- during clean-up  

time. The block area was Sammy's favorite area because he enjoyed playing with  

the people figures, vehicles, and small blocks. During clean-up time, I showed  

him how to return objects to the appropriate containers which had picture  

labels. He happily picked up some objects and placed them in the appropriate  

container, but he tossed other objects to the side.  

Again, I demonstrated and explained what to do with the objects. Again, he  

placed some in the correct container and tossed aside others. I watched this  

scenario for a few days. Then I observed with great care as Sammy picked up an  

object, looked at it, and either placed it in the container or tossed it to the  

side.  

I looked at the objects in the container and the objects he had put aside and  

saw, in fact, that he was sorting the objects but was focused only on the people  

figurines that belonged in the container closest to him. The others did not  

belong in the people group and he discarded them. He was categorizing.  



He could not verbally explain it to me, but he did understand which objects  

belonged in the category of "people" and which ones did not. He was  

demonstrating, "Look what I know. See what I can do." Now, through careful  

observation, I knew what my next steps in helping him learn to classify would  

be. Shari?  

Shari: I have another example of helping children learn to classify. In our work  

at the Florida Museum of Natural History, we've encouraged teachers to recycle.  

Teachers and children collect recyclable items used in the classrooms, found on  

litter hunts, and brought in from home.  

Once the items are cleaned and sharp edges smoothed, children can sort -- or  

classify -- them into plastic, metal, and paper. With supportive conversations  

children can move beyond labeling the containers as "juice" or "milk" to what  

the object is composed of -- "plastic" or "paper." Barbara?  

Barbara: Children love collecting and they love treasures. When children bring  

in objects to share we treat them with great respect. It is the children's love  

of collecting found treasures that led me to a wonderful book called "Beautiful  

Stuff: Learning with Found Objects" by Cathy Topal and Lella Gandini. This book  

inspired me to have the children collect treasures to use throughout the year.  

Eagerly the children brought in bags of treasures: keys, feathers, marker lids,  

buttons, nuts, bolts, ribbons, and yarn. Whatever they can find from their  

homes. The treasures were talked about, they were shared, they were grouped,  

regrouped, and classified. This also allowed the children to provide free  

materials that were used in a variety of ways and for a variety of learning  

purposes.  

The children were able to learn multiple attributes of the treasures and  



multiple ways they could be classified. For example, instead of button, yarn,  

and key, the children started to say, "A red, square button. A long, fat piece  

of blue yarn. A tiny silver key." Shari?  

Shari: The examples of classification we have shared today involved objects --  

actually, man-made objects or artifacts, such as blocks, toys, beads, cans, and  

other containers. There are many ways to sort or classify these materials. We  

can sort them by color, size, shape, or function. Or just as easily, things we  

like and things we don't like.  

However, as Laura Annunziata reminds us, it is important to note that young  

children are always forming categories or classifying their worlds and these  

sorts are not so arbitrary. As we mentioned earlier, one reason the human mind  

tends to classify or categorize new instances is that it allows us to make  

predictions about properties or characteristic tendencies.  

For example, it would be terribly time consuming if every time we encounter a  

new animal we have to figure out: "Does it move? How does it move? Where does it  

live? What does it eat? How does it reproduce?" Categories in science are, in a  

sense, shortcuts. Once we know that an animal is, in fact, a bird, we can make  

lots or pretty accurate predictions.  

We expect the bird will lay eggs, have wings, feathers, and a beak, produce  

distinctive sounds, and probably fly. Even children as young as two are prepared  

to learn about and use these kinds of categories to make sense of the world.  

Knowing that children are naturally categorizing or classifying the world does  

have implications for how we introduce or talk about science.  

For example, many young children are fascinated by what animals eat, especially  

when animals eat other animals. This makes it very easy for them to identify at  



a very young age carnivores, herbivores, and omnivores. What this suggests is  

that teachers should not limit opportunities for classification or sorting to  

observable characteristics such as color, shape, or size.  

Using our senses, observing, and classifying are all important science process  

skills. The fourth science process skill we are going to explore today is  

investigating. When do children begin engaging in investigations? Dr. Jean  

Simpson also recently spoke with Amanda Perez, who is an Infant/Toddler Training  

Specialist, about children's earliest explorations. Let's listen to what she had  

to say.  

[Video begins] Dr. Simpson: Can you give examples of experimentation that you've  

observed among older infants and toddlers?  

Amanda Perez: I think that if you look at infants and toddlers -- older infants  

and toddlers, and even younger infants, anything that they do, any activity that  

they do, any play that they do, any of that stuff is a -- is a kind of  

experimentation.  

I think a lot about, sort of, the classic having kids sit at a table and eat,  

and they've got their peas and they are rolling those peas on the floor. Those  

peas are rolling on the floor and they're going to do it again, and they're  

going to do it again. And they're thinking to themselves, you know, "What is  

going to happen if I roll this pea on the floor? What about this pea? What  

happens if I push the bowl on the floor?"  

Then you see kids sort of repeat those activities again and again and again,  

really trying to figure out about the -- about the physical world. But then  

there's also a social world, part of it. And so part of the question is "If I  

push this bowl of peas onto the floor, is it going to hit the floor? Is it going  



to make a noise? And what is my mom going to do about that? What is the  

caregiver going to do about that?"  

And through that whole process they learn so much about, sort of, where they are  

in space, how space works, and what they can do about that. You see it as  

they're building, you know, they're -- those older toddlers are building those  

blocks up and up and up and up.  

"And if I put this block in this way, what do I learn about it if I -- if I do  

that?" And so it's really exciting to watch kids in play, really to observe what  

it is that they're learning from those kinds of activities. And it helps when  

you know that those peas are coming over the side of the table, not to, you know  

-- not to worry about that as much as you might.  

Dr. Simpson: What kind of explorations do you see that most intrigue toddlers?  

Amanda: They're really interested in sort of understanding the world around  

them. And so you see children sort of -- in any activity, you know, really kind  

of trying to -- to explore it and figure it out. Another great example is  

mouthing. If you see children mouthing, and I know those are younger babies, but  

if you see them mouthing an object, that's such a sensitive area for them in  

their mouths.  

And we talked about how important those senses were. It's so helpful to them to  

sort of use their mouth as a tool to really explore and learn about the world.  

"Does this taste the same as this? Does it feel the same in my mouth? Is it  

different?" We really see that a lot. For older infants and toddlers, I think  

that, you know, they're very interested in causality, and particularly, "What  

can I do?"  

If we -- if we watch children who have built up some blocks or if we watch a  



block tower that's been built up, and we watch a little one kind of come over  

and knock it down, and do it again and again and again, I mean, we certainly see  

that sort of experimentation. What's going to happen? [Video ends]  

Shari: What can we do to support young children's experiences with cause and  

effect? Sometimes, demonstrating or showing children the actions needed to cause  

an effect is appropriate.  

[Video begins] [Teacher and child drumming to music] [Video ends]  

Shari: Carefully observing children's explorations, interpreting them  

accurately, and deciding how and when to intervene are at the heart of skilled  

teaching. It can be challenging to decide how much support and the kind of  

support we provide children as they explore the world. We sometimes wait too  

long and opt not to help and the learning moment disappears. Or we jump in too  

early and take over for the child.  

So, when and how much should we intervene? A general principle when providing  

support is to offer just enough help to allow a child to accomplish something  

they could not accomplish on their own, and without doing the task or solving  

the problem for them. This gap between what children can do on their own and  

what they can do with help is known as the "zone of proximal development."  

Research shows that sensitive help that is aimed at this gap -- at the zone, if  

you will -- is the most effective. Again, determining how much help to provide,  

or whether to offer any help at all, can be a challenge. Amanda Perez, again,  

provides some guidance on how to respond when a child seems to need help with  

exploration.  

[Video begins] Amanda: When we're working in programs like Early Head Start and  

Migrant and Seasonal Head Start with these young, young children -- and parents  



want this, too. They want those children to succeed. And so if you're building a  

-- a tower with Duplo blocks -- if you're building that tower with Duplo blocks,  

it is so tempting when that Duplo block is not exactly going on the tower  

exactly the way that maybe it could, and then, you know, you can build a nice,  

tall structure.  

It's so tempting to not go -- to, sort of, reach over and push that block into  

place for -- for -- for a toddler. And I think that when we do that we really  

can undermine a child's experience with that particular project. I think that  

it's important to sort of use your language to describe a lot of what you see.  

And it both can -- can hold a parent or a caregiver back so they don't, sort of,  

interfere. But also to say, "Gosh, you're really struggling with that."  

"What are, you know -- what are you doing with that? Oh, I see that you turned  

it a little that way. What happened when you did it that way?" Sitting back and  

observing a child, and then sharing your observations with the child both kind  

of gives you something to do in that moment so that you're not kind of reaching  

across to tip that block into -- into place and also gives that child more  

information and more ideas about, sort of, what it is that you're doing. So, I  

think that that can be a great tool to use. [Video ends]  

Shari: Using language to describe what children are doing not only introduces  

vocabulary, but helps them make the link between their actions and the results  

of those actions. Asking questions is another effective means of fostering and  

understanding of cause and effect.  

By encouraging children to put their thoughts into words, we help them build  

their understanding. The following video of a ramp exploration of two-year-olds  

illustrates effective questioning. Then teachers reflect on the experience and  



doing science with toddlers.  

[Video begins] Emily Delikat: I think when you do science with older toddlers,  

the most important thing is let them experience the activity, to let them -- let  

them do their own thing, to put the materials in front of them and let them go  

at it.  

Drew Bell: The children naturally took toys and were sliding them down the  

slide. And we would think about it and say, "Is this an educational experience  

for them? How can we turn it into an educational and a safe experience?"  

So we just took the different toys to go down the slide, things they wouldn't  

even think about putting on the slide.  

What color is that one? Red and orange. It's both colors. Roll it down. Was that  

as fast as the blue one, or is it faster?  

Child 1: Can I roll it? Can I roll it?  

Drew: Yes, you can roll it. You roll it.  

Child 1: I did it!  

Drew: You did it. It bounced off the car. You ready? What do you have?  

Child 2: A alligator.  

Drew: Let's see which one's faster. Do you want to roll the ball too?  

Child 1: Yeah!  

Drew: Uh-oh. Which is faster, the ball or alligator?  

Child 2: No. That ball!  

Drew: The ball was faster?  

Two... three! Does your truck need gas? [Laughs] Do you want to let it go? No,  

you don't? Okay. Are you going to race the cow? Bye, cow! Are you going to let  

it go? [Counting in Spanish] Uno, dos, tres. Vamanos. Let's go. You ready?  



Let's go over here to the green ramp. Can you come under my arm to the green  

ramp? Very nice. Can you roll that at the same time? Ready? One, two, three, go!  

Want to try it again?  

We had them use the ramp and then started getting terminology, saying t's not  

just a slide, but it's a ramp. It's, you know, a car. Does it goes faster? Does  

the ball goes faster? And then we added an experiential -- a textural thing of  

adding the paint so they could not only see how it rolls but see what's left  

behind when it's gone.  

Emily: You're going to roll it down?  

Child 3: Yes.  

Emily: Well, that works better. That worked better. Why won't it go? It worked.  

I just had to push harder.  

Child 3: It... it started...  

Emily: They were able to learn about up and down. They were able to learn just  

about the -- the physical rolling: what rolls, what doesn't. They learned about  

taking turns, waiting for their friends to go and then having their turn. I also  

noticed that our children were watching whether or not the ball stopped. We also  

had one child that wasn't ready yet.  

She came up to the slide and had her ball and was watching other children roll  

down and I -- and I asked her why she was being so still, and she said, "I'm not  

ready." And she stood and watched, I think, three or four children go and do  

their activity. And she was able to do that. No one tried to push her out of the  

way. But she -- she stood and waited, and she said, "Okay, I'm ready now," and  

then rolled her ball down the slide.  

They're learning how to control themselves -- their brains and their bodies. I  



think using -- using expressive language is important. Helping them to make  

decisions is important. Guiding them to make decisions is important, but mostly  

just letting them experience what things feel like, what things look like,  

really just letting them have the full experience.  

Drew: Watch the children as they're playing, and if they're doing something  

before you, stop then. Step back and watch them, observe them, take mental note,  

and then later when you're doing your planning, implement what they're doing,  

what interests them. Figure out what they're doing that's fun and make it bigger  

and better and more exciting so they'll want to continue learning and continue  

experiencing what they're doing. [Video ends]  

Shari: This example illustrates several of the points we have made already. One  

is that young children have ideas based on their experiences. These children had  

experienced slides or ramps using their own bodies and had begun to experiment  

with putting objects on the slides. The activity the teachers designed gave the  

children the opportunity to investigate this question. Barbara, could you speak  

more about how investigations begin in your classroom?  

Barbara: Investigations begin by observing the children, listening to them, and  

asking yourself, "What are they curious about?" The home, the classroom, the  

park, the sidewalk, the grocery store, ants on the playground, new objects in  

the environment, or a comment a child makes that a flower looks like a hot air  

balloon -- these all can be starting points for an investigation.  

Ordinary moments may become extraordinary investigations if you observe  

carefully and engage in conversations with the children. One phenomenon that  

often intrigues young children is shadows. They notice them and wonder what they  

are and where they come from. They formulate theories in shadows -- about  



shadows and engage in activities and experiences to test those theories.  

Children ask questions. Lots of questions, like, "How can we make our shadows  

bigger or smaller? What makes a shadow disappear? What makes shadows at night?"  

And, "Do shadows talk? Where are my shadow's eyes?" They'll say, "Our shadows  

were in front of us when we left, but they are behind us now. What happened? And  

how can we get our shadows in front of us again? Where do shadows go when the  

sun goes behind a cloud?"  

These questions also reflect the theories children have about shadows and these  

theories will determine what experiences and activities to offer the children.  

It is extremely important that the content and the experiences presented to the  

children match their cognitive abilities. How children view shadows or any other  

subject is determined by their experiences and their perspectives.  

Their responses are not always correct and there may be some misconceptions, but  

it is the process of the investigation that is important and that will expand  

the children's thinking. By investigating, children are developing a scientific  

approach to studying phenomena in their environment.  

Shari: Let's move on to the fifth, and final science process skill we are going  

to discuss today: making predictions. You may wonder at what age children begin  

to make predictions. Actually, we begin to make informal predictions very early  

in life, as soon as we begin to have expectations of people and objects around  

us. Let's hear some examples.  

[Video begins] Dr. Simpson: What are some common examples of young children  

making predictions as they go about their day?  

Laura: Children are predicting not only our responses, but what might happen in  

their physical space constantly.  



It seems to be the fabric of the work of their lives. So that seems to be what  

they're doing with most of their time. So it's hard to say that it's happening  

at one point rather another -- rather than another -- especially for the  

littlest one, more -- because it seems to be their -- their -- sort of their  

business of what they're going about all day long.  

So whether it's in an interaction with another child -- "What will happen if I  

do this?" -- they're expecting a particular reaction, and when it doesn't  

happen, that way you can see that their prediction didn't -- didn't exactly come  

true and how that takes them by surprise. Or in the way they manipulate  

different objects or materials that you have for them to play with in their  

environments or outside.  

Amanda: Well, one of the things that I think is really interesting is that  

children do this constantly. I mean, it's from the very moment that they're  

born. And we can see it, sort of, in a six-month-old who's sitting -- who's  

sitting down for dinner and a spoon is coming towards that baby and that mouth  

opens. I mean, that baby smells that food and that food is going in. That's a  

prediction that that baby is making.  

I mean, we know that they make these incredible predictions about, sort of, the  

world around them. They have a real, very early sense about sort of how the --  

how the world works, and they get that from watching, from tracking, from using  

their bodies, from throwing things on the ground, from kicking their feet and,  

you know, watching what that does to the mobile above them. They're really  

learning to make some very savvy predictions at a very young age. [Video ends]  

Shari: It is useful to begin with a topic or phenomenon that children have  

experience with, or one that can be explored directly, when you begin making  



formal predictions. Predicting seems a lot like guessing, but as I mentioned  

earlier, scientific guessing is based on reasoning from previous learning, not  

on just a gut feeling or random guessing. Let's observe a group of  

four-year-olds making predictions about the number, size, and color of seeds in  

a collection of fruits.  

I would like to point out that the teacher in the following video reviewed with  

the children what "predict" means, but it was not captured on camera. While you  

watch, you may want to make note of any of the other four science process skills  

used here. Do you see any children using their senses? Observing carefully?  

Classifying?  

[Video begins] Allie: That looks like a pumpkin.  

Teacher: That one looks like a pumpkin.  

They all have seeds in the middle.  

Teacher: They all have seeds in the middle. That's right. And are they all  

peppers?  

Children: Yes.  

Teacher: But they're different what?  

Ollie: Colors.  

Teacher: Different colors.  

Sebastian: They all have stems.  

Teacher: And they all have stems. That's how they're the same.  

Ollie: And -- and they both have...  

Allie: And they both have all the stems green.  

Teacher: Green stems.  

Ollie: Hey, you know what?  



Asta: And they have stickers.  

Teacher: They have stickers. Yes.  

Ollie: Hey, guys, you know what?  

Teacher: What, Ollie?  

Ollie: There's something different about them is they all have bumps. This one  

has the same bumps on that, but this one doesn't.  

Teacher: So some of them have bumps, and some of them don't have bumps, and  

that's how they're different?  

Ollie: Right.  

Teacher: That's good. Okay, so I'm going to open up this green pepper, and I  

want you guys to guess. Are there going to be big seeds or little seeds inside?  

Children: Little.  

Teacher: What color do you think, Ollie?  

Ollie: Brown.  

Teacher: Brown. Asta?  

Asa: Brown.  

Girl: Green.  

Teacher: You think green? Okay, ready? Ready? What color are they?  

Children: White. Yellow. White.  

Teacher: Whitish-yellow. so they're are white seeds. If I open this red  

pepper...  

Little Girl: It's going to be red.  

Teacher: It's going to be red inside?  

Children: White. Whitish-yellow. I think it's going to be white again.  

Teacher: Do you think white again?  



Ollie: Yellow and white.  

Teacher: Yellow and white? And you think brown. Ready? Count with me. One, two,  

three.  

Ollie: I guessed it!  

Teacher: You guys got it right. Look. Do they look the same?  

Children: Yes.  

Teacher: They do. Would you like to touch some of these seeds?  

Children: Sure. Yeah!  

Teacher: Now, we don't eat these kinds of seeds. What do they feel like?  

Ollie: Can I -- can I have a lot my hands?  

Child: They feel like...  

Teacher: In a second.  

Sebastian: Little!  

Teacher: They feel little, little, little? All right, here's the orange pepper.  

What do you think?  

Children: White, white. Whitish-yellow!  

Teacher: You guys are so smart. Ready? One, two -- yay! Whitish-yellow on the  

inside. So all of these peppers have white seeds, right?  

Children: Yeah. Right.  

Allie: They feel good.  

Teacher: They do feel good. They feel... You know what another word is? Smooth.  

They feel smooth.  

Papaya is a pretty big fruit. What...  

Allie: And heavy.  

Teacher: ...do you think? What do you think?  



Asta: Black. Black seeds. Black, small.  

Teacher: Okay. You think black seeds, but small? Okay. What do you think?  

Girl: That they're going to be white.  

Teacher: White seeds. Big or small?  

Girl: Small.  

Teacher: Small. What do you think?  

Ollie: Big.  

Allie: I think big.  

Teacher: What do you think?  

Ollie: I think big.  

Teacher: What do you think?  

Sebastian: Small and yellow to white.  

Teacher: Why do you think small and yellow to white?  

Sebastian: Yellow to white.  

Teacher: Why do you think that? What makes you think they're going to be small  

and yellowish-white?  

Sebastian: Just because.  

Teacher: Just because? What do you think they're -- why do you think they're  

going to be big, Ollie?  

Ollie: Because that thing's big.  

Teacher: Because the fruit is big you think they're going to be big? Allie, how  

about you? Why do you think it's going to be big?  

Allie: Because the fruit is big.  

Teacher: Okay. Are we ready?  

Children: Yeah!  



Teacher: Count it out. [With children] One, two, three. Whoa!  

Asta: I was right!  

Teacher: You were right, Asta. They're small and they're black, but look how  

many there are.  

Sebastian: Millions!  

Teacher: Would you like to touch them?  

Ollie: I want to scoop them.  

Teacher: I knew you wanted to touch them, Ollie.  

Children: Ewwww.... Yuck!  

Teacher: What do they -- what do they feel like?  

Sebastian: Seeds!  

Teacher: Well, what else do they feel like, Sebastian?  

Asta: Gooey! Gooey, goo!  

Teacher: Gooey? Slimy? What do they smell like?  

Asta: They smell like papaya.  

Teacher: They smell kind of sweet, don't you think?  

Ollie: Yeah! [Video ends]  

Shari: This video helps illustrate that children base their predictions on  

either past experience or logic or reasoning. Also striking is that the children  

do not all make the same prediction. Some children were familiar with even the  

exotic papaya. One child thinks the pepper seeds would be the color of the  

pepper -- a reasonable expectation.  

Most expect seeds in new fruits to be the same color as the seeds in the fruit  

they had already seen. Their ability to use that information depended, however,  

on careful observation. The teacher helped draw attention to the seeds by first  



showing the children photographs of seeds so that they would know what to look  

at.  

Throughout the experience, she focused their attention on the seeds by asking  

them to describe the color, size, and number. She also very effectively asked  

the children what they expected, what their predictions were, and also why did  

they think that? Why did they think that?  

Barbara: Engaging young children in the practice of making predictions is how  

they learn to do so. And, when making predictions becomes a natural part of  

their day and not confined to structured experiences, children will have an  

easier time grasping the concept.  

There are plenty of opportunities to make predictions on a nature walk. "Hear  

that noise? I hear leaves rustling in that tree. What do you think might be  

making noise?" Or, on the playground. "Listen! Do you hear that sound? What do  

you think it is?" It is also possible to embed predictions into mealtimes.  

"Hmmm, what do you think that smells like?" It is helpful for adults to model  

making a prediction, such as, "I think this block will slide all the way down  

the ramp and not fall off like this one."  

By interchanging the phrases "I think" and "I predict," we can help children  

understand what the word "predict" means, and soon they'll come to love using  

the term. If children and teachers explain their own thinking and ask others to  

justify their predictions, older preschoolers will begin to explain their  

predictions.  

Formalizing predictions by sharing them with others, writing them on a chart, or  

asking children to describe them in their drawings or journals facilitates the  

development of prediction-making. We will address these strategies in more  



detail in our third webcast. The seed experience you saw a few minutes ago grew  

out of children's experiences with apples. At this center, the children are  

provided sliced apples with the seeds still attached, and the children often  

complain about these seeds.  

The teacher used this everyday experience as -- as an opportunity to focus on  

seeds as part of a conversation. "Which parts of these plants do we eat? Which  

parts don't we eat? Do we ever eat seeds?" As I explained at the beginning of  

our program, we view activities as tools to help children find answers to their  

questions or hypotheses.  

So, this same seed activity could be used as a tool to answer a number of other  

questions, such as, "Where do plants come from? How do they start? What is the  

difference between a fruit and a vegetable?" It could even be used in a project  

exploring insides and outsides.  

Our discussions today have been centered on the fact there are five fundamental  

science skills -- using the senses to learn, observing, classifying,  

investigating, and predicting -- that are present in infancy and that develop  

over the first five years of life and beyond. And, as we have illustrated today,  

there are many ways adults can support and facilitate the development and use of  

these skills.  

In our final video clip today, Dr. Victoria Fu echoes the importance of today's  

ideas as she talks about the value of scientific inquiry in the early years.  

[Video begins] Dr. Victoria Fu: Have you ever seen a baby wiggling, giggling,  

and waving her arms and legs, trying to hit a mobile repeatedly? Have you ever  

seen toddlers chasing after a butterfly, flapping their arms as if in flight?  

Have you ever seen a three-year-old digging in the flower bed, found an  



earthworm or grub, crying out excitedly, "Look what I found! Why do they live in  

dirt? Where does the sun go in daylight? What's that round thing in the sky?"  

"Why can't I catch my shadow?" Exploring around the pond, the children found  

some turtle eggs in a sheltered area. "What are these? Why are they here?" We  

hear countless whys, hows, and wheres coming from young children every day.  

These questions reflect a keen awareness of the world around them, exploring and  

experiencing with all their senses. There's a sense of wonder and curiosity.  

They ask open-ended questions that warrant us to capture these moments for  

developing emerging science curriculum based on children's interest and needs of  

knowing. Yes, they are eager to learn. These are teachable moments, but more  

importantly, these are learning moments, learning questions that can lead to  

long-term investigations in all areas of science.  

How can we not be turned on by children's sense of wonder and search for  

meaning? The challenge for the teacher is to capture these moments of discovery,  

curiosity, and wonder and frame them into curriculum for learning science,  

mathematics, and literacy. Children's observations of an object or phenomena  

leads to questioning, the beginning of a journey of inquiry.  

In guiding children through this journey, the teacher engages children in active  

learning, asking open-ended divergent questions, continuously observing change,  

making hypotheses, proposing ways to experiment, carrying out experiments,  

reflecting and making sense of what is observed, documenting, sharing and  

working with others, in order to find answers and to construct meaning.  

A vibrant, dynamic interaction among children and teachers learning and teaching  

together in the zone of proximal development. In this process of learning, the  

children learn science processing skills through a cycle of inquiry. Inquiry  



supports how people learn from childhood through life. That is, learning how to  

learn that can be transferred to other learning situations or encounters in  

life.  

I would like to end this with a few quotations that I hope you will reflect on  

and find insight into teaching as inquiry based on a sense of curiosity. "The  

whole art of teaching is only the art of awakening the natural curiosity of the  

young mind for the purpose of satisfying it afterwards." This is a quote by  

Anatote France.  

"The important thing is not to stop questioning. Curiosity has its own reason  

for existing," said Albert Einstein. "The first and simplest emotion, which we  

discovered in the human mind, is curiosity." Quote: Edmund Burke. [Video ends]  

Barbara: Now, we are going to take a short break. When we come back, we'll begin  

our live Q and A session. We will see you in three minutes.  

[Music] Public Notice: The Office of Head Start is actively seeking new Head  

Start and Early Head Start Grant Reviewers. Visit  

www.acf.hhs.gov/programs/grantreview to get involved in the effort to provide  

and expand high quality Head Start services across the country.  

Shari: Welcome back. Now it's time to answer some questions. Here to help  

Barbara and me is Amanda Bryans and Dr. Jean Simpson from the Office of Head  

Start.  

Dr. Simpson: Thank you, Shari and Barbara. It's not too late to send in your  

questions. Remember, you can type your question into the "Ask a Question" form  

on your browser. Our first question is for Amanda. "Some teachers seem to have  

science anxiety, almost the same degree as math anxiety. What does it take to  

change the fears or attitudes?"  



Amanda: Great question, and thank you very much for sending that in. We  

recognize that people have had different -- varying experiences with their own  

science backgrounds, and I think that the most important -- first thing teachers  

need to do is reflect about science in their own life and -- and what that means  

to them. Think back to first, maybe when you were very young -- as young as you  

can remember -- and reflect on some of the kind of sensory experiences you may  

have had that were referenced in today's webcast.  

Maybe the first time someone took you to a beach, or your first memory of snow,  

or something that kind of reminds you of the amazing curiosity and excitement  

that young children often experience when they -- when they really are  

experiencing science. Then, also, give equal time to thinking about kind of your  

academic history, and if there was something -- a time when you didn't feel very  

competent in science and why that happened.  

And then, I guess, consider the tremendous responsibility we have to the young  

children in our care around preserving the curiosity and excitement and habits  

of the mind that we talked about as they relate to science, and then I think you  

can begin to think about what science means in an early childhood setting.  

You can tell yourself, you do not need to be a physicist or a chemist or a  

biologist in order to introduce children to science and -- and both sustain and  

-- and help grow their excitement and interest and the development of skills and  

learning in -- in our Head Start classrooms.  

Dr. Simpson: Thank you, Amanda. Barbara, we have another question. "I know that  

skill and asking open-ended questions will help teachers support science and  

other learning. How can I get better at asking them?"  

Barbara: That's a very good question also, and it's one of the things, I think,  



takes us the longest way when we're talking about introducing science processing  

skills. There's one word I would like teachers to remember when they're talking  

about -- thinking about open-ended questions, and that's "possibilities." Think  

about your question and what will the children be able to answer as far as the  

possibilities? Not just a single answer, but what are the possibilities?  

And then you start to frame your questions, like "Why do you think that?"  

because there are lots of possibilities there. Or, "What do you think would  

happen then?" Or, "How can you change that?" Because we again are thinking about  

possibilities, and so keep that word in mind when you're trying to develop your  

expertise at answering open-ended questions.  

And the other thing, open-ended questions engage you in conversations with  

children. They go with more than just one answer, and that's where it's really  

exciting to engage children in conversations of -- of more than two or three  

turn-takings, but long turn-takings. And that's when you really start to  

understand. So think of possibilities when you're asking a question, not just a  

single answer.  

Amanda: I think that's so important, Barbara. I -- I think so often, as an  

adult, I'm -- I tend to be thinking about whether the child is giving a  

factually right or wrong answer, even if my question's open-ended. I'm thinking  

about, "Well, is -- has the child got this right," sort of conceptually. And if  

you can let go of that and -- and ask the child why he or she thinks what  

they're thinking and they start to explain it, you can really understand what's  

happening for them developmentally.  

And the fact that some of their thinking is very complex and very good and  

interesting, and it's kind of taking them down a path which will lead them  



eventually to an answer that may be more factually correct. And what they need  

is, kind of, support along that path, and it won't help them to just give them  

kind of the right factual information. It's really kind of how they're figuring  

out the answer that's so important.  

I think that in research -- we learned with young children in mathamatics that  

sometimes they have ways of thinking about how to solve math problems that are  

different than convention but are just as right and work very well. And I think  

the same is true for science.  

Dr. Simpson: Okay. Thank you. Shari, "what kind of visitors or guests might be  

invited to the classroom to talk about science and maybe get the children  

interested in careers in science, or even in thinking about science."  

Shari: Well, if you're really concerned about careers, it would make sense to  

invite visitors who actually use science in whatever career that they have. So  

perhaps in the spring you're going to have a unit on gardens. Why not have  

someone who runs the nursery or a garden shop? How about someone who's a farmer?  

Perhaps you have children now who are very interested in insects. It's amazing.  

You can get paid studying insects. Perhaps invite a visitor from the museum. But  

one thing I'd like to note is we don't need to necessarily invite professionals,  

that communities have many people who have -- are passionate about science-based  

hobbies. There are fossil collectors.  

There's master gardeners who are very knowledgeable, and who are happy to  

volunteer their time. Also, don't ignore the parents and family members in your  

own community, that they might actually -- maybe they fish. Maybe they're  

passionate gardeners. Maybe they cook really well. And they can be excellent  

visitors, as well. We don't want to necessarily churn out a bunch of scientists,  



but science can enrich every child's life.  

Dr. Simpson: Okay, thank you. Amanda, we have another question for you. "We do  

use a book called "Science Made Simple." We use it for home activities for the  

parents and the child to do at home. Should we not be sending such activities  

home?"  

Amanda: No, I think absolutely it's wonderful to send experiences or activities  

home for parents to do with their children. I would encourage you to try to be  

as planful about that as you can, so that if you can send home something that is  

related to what you're doing in the classroom there's a connection with the  

curriculum at school and with the home. It's terrific.  

We -- we very much want to encourage the participation of parents with their  

children in Head Start. We recognize and continue to affirm the parent as the  

first and most influential teacher of their children -- of their child. So the  

more that we connect what is happening with the curriculum with the experiences  

for children in Head Start, with what goes on at home, the better we'll be.  

You'll get a synergistic, I think, effect, in terms of children's learning that  

way. But again, it's -- it's important that you can articulate, kind of, the  

connection between what you're sending home and what the connection is for the  

child and the family -- between what -- what's going on in school or in the  

home-based and what -- unit and what's happening at home -- or in the case of  

home-based during the week when the home visitor is not there between the parent  

and the child.  

So, you know, we very much support that, and that's -- that's kind of different  

than when we -- we talk about being worried about just sort of stringing  

unrelated activities together in the classroom. But that doesn't mean you should  



never send something called an activity home for parents and children to do  

together. And I would say on the other end, it's important that as much as  

possible, you include the experience that children have at home in the classroom  

so that that's a definite two-way connection.  

Dr. Simpson: Okay. Thank you. Barbara, "are there any web sites you use often to  

support your science teaching with young children?"  

Barbara: When I'm looking at web sites, I look at web sites that give me  

knowledge and information. So, I would look at something like the Exploratorium.  

I would look at science museums, children's museums. They all have wonderful,  

wonderful ideas. And they're all ideas that seem to focus on process skills.  

And it's just a great place to get good ideas for your classroom because they  

are authentic science activities. So those are the places that I would like  

first: children's museums, discovery museums, Exploratorium, those kinds of  

things. NASA has a site for preschoolers. Those are the things that would give  

you good information for which you can work through with your preschool program.  

Amanda: And that probably is something that you can kind of consider a  

combination of -- of local institutions where you might be able to find  

information on the computer that you could then connect with something you --  

you know, if you bring in people from the local institution, or perhaps there's  

a field trip.  

In Washington, DC, we have the National Zoo, which has these amazing web cams in  

the living environments with animals, so it would be possible for children to  

see animals on the computer, and then maybe visit them in person at a different  

time. So there's kind of that. And then there are big national web sites,  

National Geographic or -- you know, some of the major Smithsonian Institutions  



that, you know, you may not go to locally but would support what -- the  

teacher's background and foundation around sharing with the children.  

Dr. Simpson: Thank you. Barbara, we have another question for you. "Can you  

please review the habits of mind?"  

Barbara: Okay. Habits of mind is a terminology, and they're also seen as  

dispositions for learning. And it's characteristics that children have when  

they're young. And they're really important to take into consideration because  

there often seems to be a window of opportunity in which you can enhance those  

habits of mind, such as curiosity, such as persistence, using evidence to  

support what you do, seeking problem-solving skills, communication with one  

another.  

It's those habits of mind that we're actually really trying to get at when we do  

any kind of science inquiry, that we want children to develop those habits of  

mind, those dispositions for learning, because that's what actually makes our  

children learners. Amassing facts and not -- in a huge body of knowledge without  

the disposition to use what we know is not useful.  

So it's those dispositions that we really want to create in our classroom and  

focus on that and bring to the forefront in our classroom. That's what being a  

preschool teacher is about.  

Dr. Simpson: Okay. Thank you. We have a comment from the field. The message is:  

"Thank you so much. This is a wonderful webcast. You gave a lot of good, useful  

information in a very little time. I think this webcast will help teachers see  

better. Sometimes I think we need a little help to remind us to slow down."  

"Thank you." Thank you, Shari, Barbara, and Amanda. And thanks to all of you.  

This concludes our second science webcast. In our next webcast we will discuss  



various ways teachers and parents can plan to integrate science across early  

childhood experiences, with an emphasis on language and literacy.  

In the meantime, please visit the ECLKC for additional information concerning  

science. And please feel free to send suggestions you have about these webcasts  

to the email address at the bottom of your screen: sciencewebcasts@esi-dc.com  

Once again, thank you for taking the time to be with us today, and for the time  

you spend in making a difference in the lives of the children and families we  

serve in Head Start and Early Head Start daily. We'll be with you soon, on April  

29th, for our third science webcast.  

 

-- End of Video -- 


