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Author’s Preface

I hear,  and I forget.
I see,  and I remember.
I do,  and I understand.

— Ancient Asian Proverb

T here are many ways that young children 
learn. They learn from observing. They 

learn from actively listening and from overhear-
ing. Most of all, they learn from doing. This book 
has been written for future teachers of young 
children; that is, students of early childhood edu-
cation or child development. It has been specifi-
cally designed for use in courses on how to teach 
young children about mathematics and science.

A young child’s thoughts are intricately tied 
to her or his actions because the young child’s 
thoughts have not yet been fully distinguished 
from the young child’s actions in the child’s 
mind. Chapters 2 and 3 attempt to explain why 
this is so. Some education texts include a chap-
ter on children’s “misconceptions,” as does this 
text, but, as far as we are aware, no text actually 
deals with appropriate strategies for interview-
ing children and interpreting what they say. 
Chapters 2 and 3 were written to help prospec-
tive teachers of young children learn how to bet-
ter get to know the ideas of the children with 
whom they work. This is an essential skill for 
constructivist teachers since they must antici-
pate, and respond to, the ideas of their students.

But the whole point of this book—its 
theme—is that young children best learn about 
math and science by doing. What does that mean? 
Doing? It means that they learn how to add by 
combining groups of objects and counting how 
many objects there are in the new group that has 
been formed as a result. It means that they learn 
about density by making clay boats and testing 
them to see if they float. It means learning about 
electricity by being given a battery, a bulb, and 
a wire and figuring out how to make the bulb 
light. It means learning how to divide by taking 
a group of objects—say, caramels—and divid-
ing them equally among themselves.

In other words, young children need to 
experience mathematics and science if they are 
to learn it well. And they need to understand 
these experiences. Children can learn the pro-
cedure for addition—combining two or more 
groups of objects and counting up the result—
but they must also understand this process! 
When it comes to the written symbols for math-
ematics, the child must realize that two or more 
groups are being combined every time she sees 
a “+” sign.
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A child’s curiosity must be nurtured during 
instructional experiences with math and science. 
Telling children the answers to science questions 
and showing them the most efficient ways to 
solve math problems does not nurture their curi-
osity about these subjects. If you always answer 
the child’s questions about science, what reason 
does she have to explore these phenomena fur-
ther? If you always show the child how to solve 
math problems, when will she ever develop 
her own ideas about math? We don’t mean that 
a teacher should never show a child how to do 
something like add or subtract or that a teacher 
should never tell the child an answer to a science 
question, but this sort of showing and telling 
should be done sparingly. Mathematics and sci-
ence must also be related to the real life expe-
riences of children. Otherwise, how will young 
children ever become aware of the importance 
of math and science in the world in which they 
live and observe things? Why will children want 
to learn about math and science? They must see 
how it applies to their everyday lives. Chapters 
10 and 11 deal with this issue—how math and 
science are related to our everyday lives as well 
as how they relate to other subjects.

Our philosophy of teaching science and 
mathematics to young children is constructiv-
ist (See Chapter 1 for our interpretation of this 
term). Some people think that knowledge can be 
transmitted—taught—to children. We believe, 
as Piaget did, that the young child invents her 
or his knowledge and understandings. Teachers 
can facilitate this process of invention through a 
variety of methods; for example, by providing 
young children with hands-on experiences and 
engaging them in discussions and debates about 
these experiences. Children come to school curi-
ous about many things, including science and 
mathematics. It’s a shame that they often leave 
school less curious about these things because 
we see the development of the child’s curiosity 
as a primary goal—an essential standard—for 
school science and mathematics.

Although most textbooks of this type typi-
cally start with theory and move to examples of 
best teaching practices, the first three chapters of 
this book may have “more than enough” theory 

for some! Professors may choose to deempha-
size these chapters, although I do hope that they 
will at least engage their students in the activ-
ity of doing clinical interviews with children. 
In my own experience as a college professor, it 
provides early childhood majors with a much 
needed insight into the differences between how 
children and adults think. As my doctoral advi-
sor, Jack Easley, said to me many times, the most 
practical idea is to have a good theory.

We wrote this book because previous texts on 
the subject of early childhood mathematics and 
science teaching omitted an essential aspect of 
the field. While they covered preschool and kin-
dergarten years, they neglected the mathematics 
and science teaching for grade levels one through 
three. This book corrects that fault. It compre-
hensively deals with preschool/kindergarten 
and grades 1–3 and it contains over a hundred 
tested early childhood activities for mathematics 
and science. The Activities for Children, which are 
numbered in each of the chapters that include 
them, are intended for teacher-candidates as 
well as children. It is appropriate to demonstrate 
these during class time or to have students prac-
tice these activities independently. It is assumed 
that the practicing teacher will make her own 
judgement about whether any individual activ-
ity is best completed as a teacher-led, supervised 
activity or as an independent activity for chil-
dren in small groups. In most cases, this should 
be obvious from the description of the activity.

There are a variety of boxed items in this 
text which have been provided for the benefit of 
the reader. These include Activities for Children, 
Activities for Future Teachers, and Assessments. It is 
assumed that the reader of this text will keep a 
student journal related to the activities for future 
teachers in the science-related chapters. Those 
Activities For Future Teachers that are science-
related may be carried out independently by the 
reader at home or in class with other students, 
depending on the instructor’s preference. We 
have also included boxes for relevant content 
standards; for example, NCTM Principles and 
Standards, Benchmarks for Science Literacy, National 
Science Education Standards, and Next Generation 
Science Standards.
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In the chapters about the development of 
the child’s understandings of mathematics 
(Chapters 4–6), you will find boxed items enti-
tled Assessment Activity; for example, Assessment 
Activity 4.1. These are not intended as summa-
tive assessments. Rather, they should be con-
sidered formative in nature; that is, they are 
snapshots of “where the child is” in his or her 
development for this specific math topic at this 
particular point in time. No inferences about the 
child’s capabilities in mathematics are appropri-
ate here. Rather, these assessments are provided 
to help teachers acquire some insight into the 
child’s ideas about this topic at a particular point 
in time so that the teacher can better decide how 
to teach this child.

Our philosophy of assessment favors 
authentic assessments for formative purposes. 
In other words, we believe that assessments 
should occur in the context of ongoing expe-
riences in which the children are engaged. 
Reports about the educational progress of indi-
vidual children should communicate what the 
child has learned, is learning, and is about to 
learn. We oppose grades or marks that compare 
students to each other, except for very general 
developmental “landmarks” that can help a par-
ent to understand the nature of a child’s special 
needs. We have not included any of the diag-
nostic assessments used for purposes of special 
education because many early childhood edu-
cation programs are now combined with spe-
cial education and courses in this area can deal 
more appropriately with this topic. We have, 
however, included some adaptations for special 
needs students in science during kindergarten 
and the primary grades.

We have opted for specific assessments in 
the form of boxed items rather than for dealing 
with the entire topic of assessment in a sepa-
rate chapter on the topic. Readers who would 

like to know more about strategies for assessing 
the student’s learning during early childhood 
and elementary school can be referred to Chap-
ter 7 of our previous book, Developing a Teaching 
Style–2e, by Louisell and Descamps (Waveland 
Press, 2001).

Many future early childhood teachers are 
unconfident about their own knowledge of sci-
ence content. The Activities for Future Teachers in 
Chapters 7–9 provide the reader with experiences 
that will help them develop knowledge related 
to content that they must teach in the primary 
grades; for example, organisms and life cycles.

Appropriate internet resources are provided 
throughout the text in the context of the topics 
being discussed. A DVD accompanies this text. 
As this book goes to press, it contains some 
examples of interviews with children. We hope 
to include videotapes from classroom math and 
science lessons, along with an introductory pre-
sentation about constructivist teaching, with the 
second printing.

This book represents the ideas of the primary 
author about the theory and practice of teach-
ing science and mathematics to young children. 
He has developed these ideas over a period of 
over 40 years while teaching children and future 
teachers. He has tested almost all of the Activities 
for Children with classrooms of young children. 
We hope you will find this book useful.

Robert Louisell
rlouisell@stcloudstate.edu
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