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PREFACE

What Will Happen If . . . Young Children and the Scientific Method
is based on the premise that activities designed to develop math and
science skills and an understanding of the role of technology are as
essential to the early childhood curriculum as are activities to pro-
mote language development and prereading skills. If children are to
gain an understanding of the world in which they live, attention must
be paid to the scientific and technological aspects of that world from
the beginning of the educational experience.

This guide will help teachers incorporate math, science, and
technology-related activities into the daily life of the classroom in
age-appropriate ways. The activities focus on the physical sciences
rather than on the biological and ecological sciences that traditionally
make up the early childhood science curriculum. With the help of this’
guide, you will be able to ensure that all children, regardless of sex,
race, or disability, develop essential math and science skills.

xi
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HISTORY

OF
BEGINNING
MATH

AND
SCIENCE
FQUITABLY

Beginning Math and Science Equitably is a project of Educational
Equity Concepts, Inc., a national, nonprofit organization founded in
1982 to develop programs and materials free of sex, race, and
disability bias. The project was funded by a one-year grant from the
U.S. Department of Education, Women’s Educational Equity Act
Program to develop, pilot test, produce, and disseminate an early
childhood math and science curriculum guide with an equity
approach.
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The guide, What Will Happen If . . . Young Children and the
Scientific Method, emphasizes visual-spatial and problem-solving ac-
tivities. It provides strategies to ensure that all children, regardless of
sex, race, or disability, begin to develop essential skills in the areas of
math and science from the very beginning of their educational ex-
perience. The project was divided into three phases: curriculum plan-
ning and development, pilot testing, and production of a curriculum
guide.

CURRICULUM PLANNING AND DEVELOPMENT

In January 1984, a diverse group of educators from across the coun-
try assembled in Educational Equity Concepts’ New York head-
Quarters for a two-day meeting to develop the thrust of the cur-
riculum. Included in the group were teachers; administrators; re-
searchers; equity specialists in the areas of sex, race, and disability;
curriculum developers; and computer experts. In all, more than
twenty people from the Northeast, the Midwest, and Canada
participated.

For two days participants met in large and small groups to
brainstorm ideas and then refine them into an overall curriculum
design. Subject areas of the small groups were math, science, and
technology. The math group speculated about what would happen if
children didn’t always have to come up with a quick and ““correct’’
answer and instead were allowed to ruminate about numbers as
mathematicians do. The science group experimented with hands-on
materials — they made and swung pendulums, they cooked in a box-
oven lined with aluminum foil and powered by a 40-watt bulb — and
they discussed opportunities for creating physical science activities
out of the everyday environment of the early childhood classroom.
The technology group talked about the importance of fitting com-
puters into a larger context of technology and became excited about
providing children and teachers with the opportunity to ‘“‘tinker’’
with machines — to take things apart without necessarily having to
put them together again. The curriculum development meeting was
challenging, stimulating, and fun and, in the course of the two days,
the basic principles of the curriculum were defined:

xiv




e There is no need to create a distinction between math and science
activities. Mathematics is defined as the science of numbers, and
wnost scientific endeavors require knowledge and use of
mathematical concepts. Therefore, it is beneficial for children to
understand the interrelatedness of math and science from the
beginning of their education.

e Science and math experiences are everywhere. They can be found
within the classroom environment.

e The scientific method has an appropriate place in the early
childhood classroom. It helps to systematize children’s natural
inclinations to experiment, observe, and discuss what they learn.

e Computers should be included in the larger context of
technology. Classroom exploration and neighborhood trips can
help children understand how technology (use of tcols and
machines) extends human ability.

e Activities are needed that focus on the physical sciences in addi-
tion to the more common preschool areas of biology and
ecology.

The culmination of the curriculum planning and develop-
ment phase of the project was taking the ideas generated by the cur-
riculum development meeting and incorporating them into a series of
math /science activities for children at the preschool, kindergarten,
and first-grade levels.

PILOT TESTING

Pilot testing of Beginning Math and Science Equitably took place at
School Number Four, the Early Childhood Center of the Lawrence
(New York) Public Schools. The pilot site, in a nearby suburb of New
York City, was unique in several ways: it drew 400 children from a
five-town area into one early childhood center comprised of six
preschool and thirteen all-day kindergarten classes; its population
was racially and ethnically diverse and included Black, Hispanic,
Chinese, Japanese, Xorean, Italian, Jewish, and other children; and
the socioeconomic range was from low-income to uUpper middle-
income families. In addtion, the center had an unusually high quality
teaching and administrative staff, and its educational program was
excellent. :

Prior to pilot testing the curricular activites at School Number

Four, an inservice course was offered to early childhood teachers (pre
k-third grade) throughout the district. Initially, four sessions were
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scheduled, including a general introduction to issues of nonsexist
education, “tinkering’’ with small machines, and developing
strategies for introducing technology into the curriculum. At the re-
quest of the teachers, three additional sessions were conducted with a
science specialist and consisted of practical, hands-on science ex-
periences. During these sessions teachers confronted their reluctance
t:3 touch materials generally considered ‘‘unpleasant’’ by working
with snails, squid, and fish; performed experiments; and discussed
and recorded their hypotheses ard observations.

During the inservice period, three teachers volunteered to pilot
test activities in their classrooms. A preschool teacher of four-year-
olds agreed tc pilot test sieves, water, and sand activities; a
kindergarten teach.:: agreed to pilot test small machines and
technology activities; and another kindergarten teacher agreed to
pilot test physics activities using blocks, balls, and ramps.

In addition, School Number Four had a ‘‘science museum”’
and a part-time science specialist. All the kindergarten classes spent
two sessions per week in the science museum during which half the
children worked with the science specialist in one area of the room
while the other half of the class did special activities with their
teacher in another area of the room. Teachers agreed to pilot test
some liquid-in-motion activities in the science museum with those
children who were not working with the science specialist. Dver the
course of three weeks all the kindergartners had an opportunity to
participate in the liquid-in-motion curriculum.

A project staff member was present at each of the liquid-in-
motion sessions in the science museum. In some cases, the teacher
conducted the activity and the staff person facilitated. In other cases,
the process was reversed. This flexibili ty was based on the preference
of the participating teacher.

The pilot testing of activities in the three classrooms took place
over a five-week period. Initially, each of the classes received some
posters and other resources to create a science atmosphere in their
room, and the children wereintroduced to the concept of who can be
a scientist and what a scientist does. The resources were chosen
especially for their equity content.

After the introductory activities, each teacher pilot tested the
activities specifically designed for her or his classroom. Each time a
new activity was introduced, a project staff person was present to
facilitate the process and to observe the results. After each new ac-
tivity, teachers and project staff met briefly to share feedback,
discuss problems, and plan for the follow-up. The teachers then con-
tinued to carry out the activity until every child in the group had
participated. ' ‘

xvi
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THE GUIDE

This guide, What Wiil Happen If . . . Young Children and the Scien-
tific Method, is tiie result of the work of Beginning Math and Science
Equitably. It incorporates the curriculum ideas and philosophical ap-
proach to math and science developed by the diverse group of experts
who met together at the project’s inception. It also incorporates in-
sights and first-hand experiences gainea from teachers and ad-
ministrators at School Number Four.

What Will Happen If . . . seeks to extend the early childhood
curriculum in new -ways by taking traditional materials and using
them in age-appropriate math and science activities. Such activities
foster the development of visual-spatial, problem-solving, and other
math and science skills that are the building blocks of later achieve-
ment in these areas. It focuses on the physical sciences and on helping
young children understand technology in the context of their daily
lives. Above all, the guide has built into each activity ways to ensure
that all children participate equally. Equal access to all areas of the
curriculum from the beginning of the educational process is the right
of every child regardless of sex, race, or disability.
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EARLY CHILDHOOD MATH AND SCIENCE -
THE EQUITY ISSUES

The scientific method in the early childhood classroom? Five-year-
old ‘‘scientists’’ engaged in physics experiments? Four-year-olds and
five-year-olds predicting, observing, and documenting their fin-
dings? ‘‘Required’’ activities for preschoolers and kindergartners?
Early childhood teachers eagerly planning and implementing science
activities? _

While all of this may sound a bit improbable, it is, in fact,
what happened as a result of Beginning Math and Science Equitably,
an early childhood program of Educational Equity Concepts, Inc.,
funded by the U.S. Department of Education, Women’s Educational
Equity Act Program. The overall goal of the project was to begin at
the preschool level to strengthen the math and science curriculum for
all children and to ensure the development of skills necessary for later
achievement in these areas. .

What is the need for such a project? First, if children are to
understand the world they live in, they must, from the beginning of
their education, be helped to develop skills in the areas of math and
science. Today’s children are bom ‘into an age of technologicsl
revolution, and they will become adults in the twenty-first century.
Certainly by then, to participate in society as informed and produc-
tive citizens, knowledge of these fields will be essential for pursuing a
broad range of careers, for making informed decisions, and for
gathering and processing information.

Second, steps must be taken to ensure that all children
regardless of sex, race, or disability have the opportunity to develop
these skills. If past patterns are perpetuated, for the most part only
white, male, nondisabled children will be encouraged to learn these
skills that bring access to career advancement, decision making, and
power. , :
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Third, eurly childhood educators need to understand the im-
portant role they play both in terms of helping children understand
the world they live in and in terms of the equity issues discussed
above. Teachers of young children must be active in seeing that math
and science skills are developed. They need to take conscious steps to
ensure that all children have has the opportunity to participate in age-
appropriate activities that foster skills and that provide familiarity
and comfort with the technological aspects of the world tiey live in.

For at least a decade, teachers of young children consciously
have tried to break down stereotypes regarding sex, race, and
disability in many areas of their program, e.g., the use of certain play
areas by sex-segregated groups, in interpersonal relationships bet-
ween the sexes and between different racial and ethnic groups, and in
bringing children with disabilities into mainstreamed settings. This
same equity consciousness now needs to be applied to the math/
science areas of the curriculum where biased societal attitudes based
on ccinmonly held perceptions rather than proven facts still prevail.

For example, one myth is that boys have more natural ability
than girls for math and science. The fact is that the case for “‘innate’’
sex differences is not strong and, in the elementary grades, girls
generally do better than boys in math.! Another myth is that girls
don’t like “‘yucky” activities like science. The fact is that girls are
more likely than boys to model their teacher’s behavior. Therefore, if
a female teacher conveys that a science activity such as touching a
snake or snail is ‘‘unpleasant,’’ girls are likely to accept this attitude
and make it their own.?

Adult attitudes that may lead to avoidance of math and science
activities altogether or relegate them to a minor role in the early
childhood curriculum can be as limiting to children’s development as
any other form of bias. At the preschool level, a typical attitude is
that science and math activities are less important than activities that’
foster reading and writing skills. In fact, it is equally important to
begin early to incorporate math and science into the curriculum if
children are to grow with proficiency and comfort in these areas.

THE EQUITY FOCUS - RESEARCH BACKGRCUND

Beginning Math and Science Equitably is a response to two major
areas of research. The first examines the lack of participation of
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women and people of color of both sexes in careers in math, science,
and technology. The second looks at the sex-differentiated learning
attributes and play patterns of girls and boys entering preschool and
also examines how the structure of the typical early childhood
classrooni often exacerbates these diffcrences.

Participation in Math, Science, and Technology
Turning to the first area of research, by the late 1970s:

e Of the nation’s 2.7 million scientists, only § percent were female
and 1.5 percent were Black:

® Men held 87 percent of the jobs in math, computers, and the life
sciences and 99 percent of the jobs in engineering.?

The ramifications of these appalling statistics are doubly dis-
turbing. They are troubling, first, in terms of the future employment
and career development of girls and children of color of both sexes;
and second, in terms of the minimal role that women and people of
color without sufficient background can expect to play in determin-
ing the environmental, health, and energy future of this country.

In examining the root causes of deficits in the areas of math,
science, and technology, researchers point to sex and race stereotyp-
ing, economic factors, cultural expectations, and poor teaching as
contributing factors.* Although the literature doesn’t include an
analysis of the lack of participation by people with disabilities in
careers in math and science, one can infer that similar contributing
factors apply. Holly Knox, a noted equity specialist, places respon-
sibility squarely on the shoulders of parents and educators:

As parents and educators we have allowed — even aided and
abetted — our female and minority youths to avoid the educa-
tional experiences that form essential building blocks for scien-
tific and technical training. We’ve féd the myth that science
and math are male domains and the property of the white mid-
dle class at that.*

Lucy Sells, in a now classic study, refers to how the lack of
high school training in higher mathematics becomes a ““critical filter”’
for keeping young women out of college level math and science pro-
grams. She points out that these are the very programs that lead to in-
creased career options in fields of technology, architecture, land-
scape architecture, science, - mathematics, business, and many
others.® Patterns of avoidance combine with societal expectations
and indifference to exclude girls from even considering, never mind
preparing for, careers that require math, science, and technological
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training backgrounds. Again, one can infer that the same ‘‘critical
filter’’ applies to children of color and children with disabilities.

Sex Differences in the Early Childhood Classroos:t

| How does this process begin? By the time they enter preschool, girls
and boys already have been socialized in very different ways by their
parents and through messages irom the larger co’amunity. Studies
show that girls stay closer to parents and that boys explore their en-
vironment, roam further away from their parents, and become more
independent.” Toys, too, are sex-differentiated. Boys tend to be
given moving toys and building toys that develop large motor and
visual-spatial skills, while girls typically receive dolls, art materials,
and cleaning apparatus that develop small motor and social skills.

Selma Greenberg, a noted teacher educator and equity special-
ist, has organized this research into eight sets of learning attributes
commonly observed in young children. Dr. Greenberg states that
girls enter preschool with verbal, small muscular, repetitive, nurtur-
ing, one-to-one, role rehearsal, adult modeling, and impulse control
experiences. Boys enter school with spatial, large muscular, inven-
tive, managing, group, career sud lifz options, direct instruction, and
self-worth experiences.*

Dr. Greenberg goes on to state that once children enter pre-
school, they tend to self-select activities they already do well or can
master with certainty. Once these activities are selected, children tend
to continue to develop greater skill in the selected area. This can lead
to learning deficits in the unselected areas for both girls and boys.’

Lisa Serbin, early childhood researcher, also has looked at pat-
terns of sex-differentiated play in preschool. In research focusing on
the specific visual-spatial skills that one learns by playing with blocks
and other three-dimensional building and play activities, Dr. Serbin
and her colleagues have found that ‘‘practice’’ can make a dif-
ference. First, they found that children of both sexes who played with
male-preferred toys, e.g., blocks, transportation toys, and construc-
tion materials, showed relatively higher visual-spatial abilities then
children of both sexes who played with female-preferred toys, e.g.,
dolls, housekeeping, and fine motor toys.

Next, to further test their hypothesis that play with traditionally
male-preferred toys actually fosters the development of visual-spatial
skills in young children, Dr. Serbin and her colleagues conducted a
study to test the direct effect of this practice. Groups of preschoolers
who received nine structured fifteen-minute lessons with three-
dimensional construction materials over a five-week period did better
on visual-spatial tests than children who participated only in the
regular classroom curriculum.'®
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THE EARLY CHILDHOOD ENVIRONMENT
AND SELF- SELECTION - IMPLICATIONS

The early childhood classroom both remediates and exacerbates the
self-selection prrcess that leads children into deficit areas of learning.
To understand how and why this happens, one must lIook at early
childhood education and the structure of the typical preschool day.

Most early childhood teachers are taught to set up a rich learning
environment comprised of areas for dramatic play, ‘“housekeeping,’’
blocks, manipulative materials, books, records, art work, and water
or sand play. Time also is scheduled for outdoor play, and many pro-
grams have a science area and/or animals to care for. The cur-
riculum and materials are designed to develop cognitive, social, and
emotional skills needed for success later in more formal academic set-
tings. Although these skills are offered to children through informal
activities and games, the antecedents of mathematics and sciences,
social studics, language arts, creative arts, and athletics are all pre-
sent. Within the curriculum framework, however, the typical pattern
is to let children self-select most activities according to personal
preferences.

There are some areas of the curriculum that are ‘‘required.”’
Most programs have a story or circle time to foster listening and
discussion skills. Others have a scheduled snack or meal time during
which, in addition to eating nutritional foods, children are encour-
aged to develop verbal and social skills. Many programs have struc-
tured activities centered around reading readiness — small muscle,
verbal, and eye/hand coordination skills development. In other
words, structured and ‘‘required’’ activities are those that remediate
boys’ learning deficits because they are in the areas that are deemed
important for preparing children for the prime elementary school
tasks, namely reading and writing."

The same attention, however, is not paid to girls’ deficit areas
— the development of large motor, visual-spatial, and problem-
solving skills. Activities that foster these skills generally are relegated
to the ‘‘free-play’’ segments of the curriculum. For example, during
work time, children are free to select blocks or trucks, but in most
cases they are not required to do so. Similarly, everyone may be re-
quired to spend some time outdoors, but once there, each child is free
to choose her or his own activity. Consequently, many girls continue
to play house or work with sand, rather than using the outdoors for
spatial exploration or large motor activities.

N
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Looking at the areas in which gnris and boys typically self-select
brings one face-to-face with the equity issues. Boys’ areas are those
that help to develop visual-spatial, problem-solving, and allied skills
that often contribute to later academic and career choices in
mathematics, science, technology, and skilled trades, areas of high
status and power within the larger society.

In contrast, girls’ preferred areas are those that help to develop
social and verbal skills and small-motor coordination that often con-
tribute to later academic and career choices in the humamities, the
helping professions, support services, and full-time homemaking,
areas that are allotted low status and little or no power by the larger
society.'?

Of course, no one is suggesting that early childhood educators
consciously set up unequal situations for children. The individual ap-
proach and the rich and varied activities of most programs make
them exciting learning environments. Like most fields, however, ear-
ly childhood education needs to be willing to reexamine established
practices in the light of new research. Families and schools are still
socializing and educating children in sex-differentiated modes that
are neither in tune with the realities of today nor are preparatory for
the world they will experience as adults.

TEACHERS AND TECHNOLOGY

Dr. Jessie Bernard, the reknowned sociologist, has described women
as “immigrants in the world of technology.””'? Dr. Selma Greenberg
describes the same concept with an amusing, but all too true, obser-
vation:

Scene One:

A man drives into a service station to get gas and to have the
oil, water, and battery checked. He jumps out of the car, peers
under the hood, and checks the oil gauge when the attendant
tells him he needs oil. He asks questions, acts as if he knows
what’s going on, and learns a few things in the process.

Scene Two:

A women drives into the same station for the same services.
She sits patiently in the car while the gas station attendant
pumps the gas, checks the oil, battery, and water; tells her she
needs oil; and proceeds to put in a quart. He finishes, tells her
how much she owes, she pays and drives off.
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While more and more women now pump gas, fix cars, and change
their own oil, one would have to agree that scene two above still
describes the majority of women.

Women use technology, and they do fix things. Women regu-
larly use and fix household appliances, toys, and school-related
machines such as projectors and mimeographs. The machines they
use and fix, however, are those that are relegated to low status and
are considered unimportant by the larger society.

This was not always the case. In preindustrial times both
women’s and men’s tasks were seen as essential to the survival of the
family. The tools and technology needed for farm life were not as
divergent in status as home-based and industrial tools and technology
later became. As men moved further away from the home site to per-
form their work, machinery acquired a new mystique and importance
understood only by other men. As a result, the development of new
forms of technology, especially since the end of World War II, has
become male identified and dominated. For a long time women have
been discouraged from understanding or participating in the
technological revolution. It wasn’t considered ‘‘feminine’ to be
good in math and science or to have an interest in machines and
technology.

Of course, some women overcame the barriers placed before -
them and, despite the odds, pursued careers in math, science, and
technology. One can, however, easily understand why the majority
of women are uneasy and-insecure-about their abilities in these areas.

This uneasiness and insecurity is quite apparent when talking
to preschool teachers, most of whom are women. In fact, many
teachers of young children cite the fact that one needs little or no
background in math or science as one factor in choosing to teach at
the early childhood or elementary level. And, if one’s inclination is to
avoid math and science activities altogether, or give them a minor
place in the curriculum, children will understand that message,
whether or not it is articulated.

It is crucial to remember that, except for family members,
teachers are the most important role models for young children.
Children quickly adopt patterns of speech, favorite words and ex-
pressions, and reflect their teacher’s attitudes, both positive or
negative. Girls especially tend to stay physically closer and to model
behavior after their teacher. For example, if a teacher acts cold and
uncomfortable outdoors, some children, again almost always girls,
will take the cue and not enjoy outdoor play. Conversely, if a teacher
models enjoyment of vigorous outdoor play by running and jump-
ing, these same girls will be more likely to use the outdoors to full ad-
vantage for large motor development.
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The same analogy holds for curriculum activities related to
math, science, and technology. If a teacher is ind.fferent to, or
avoids these subjects, only the most interested children will pursue
such activities. If, on a field trip, a teacher is reluctant to let children
explore ideas with which she or he is unfamiliar or uncomfortable —
for example, how does the hose on a fire engine work or what makes
the computerized banking machine dispense money? — only the
most curious children will find someone who can explain these
““mysteries’’ to them. The children who most need to explore in these
areas will not pursue them unless a conscious effort is made.

How can early childhood teachers make themselves comfort-
able enough with math, science, and technology activities to under-
take them with children? For at least part of the answer, it is useful to
think about how young children learn. They learn through their own
activity — by direct hands-on experience. As adults we may not ap-
proach new areas of learning with the willing minds of children. If,
however, one is committed to the importance of providing children
with opportunities for exploration, one can take the first step by
seeking out new experiences in the math, science and technological
areas. For example, when arranging a walk to the bank, take an ad-
vance trip by yourself and ask a bank employee to explain how the
money machine works. You then have time to process the informa-
tion before translating it into age-appropriate language to answer
children’s questions. This is worth the extra time, since anxiety is
lessened by familiarity with the subject.

Another aspect to becoming comfortable with less familiar
topics is to realize that you may know more than you think you do.
Early childhood teachers need to validate for themselves (and for
each other) what they do know about math, science, and technology.
Is there something you learned in a high school or college chemistry
course that would translate into a new and different science activity?
Could you redesign a cooking activity with a scientific focus?

Peer support also can play a role in overcoming anxiety. Some
people on staff may openly (or secretly) enjoy machines, or math, or
science. They can model for others how to approach these areas with
children. Or teams of teachers — one who is comfortable with math,
science and technology and one who is not — can work together on
activities.

While some early childhood teachers may choose the field be-
cause it doesn’t require much knowledge of math and science, they
also choose the field because they enjoy the challenge of working
with young children and the hands-on, experiential approach to
learning. Working with young children requires a person with an
open mind, flexibility, and the ability to try new approaches. An ear-
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ly childhood educator takes a comprehensive approach to learning.
She or he understands that if a child is to be allowed to develop her or
his full potential, the social, emotional, physical, and cognitive needs
of that child must be addressed. Such a person can meet the challenge
of incorporating math, science, and technology into the early
childhood curriculum.,

ABOUT THIS GUIDE

- What Will Happen If . . . Young Children and the Scientific Method
follows several basic principles decided upon by the diverse group of
experts who participated in the curriculum development meeting at
the beginning of the project (see ‘‘History of Beginning Math and
Science Equitably’’). One of those principles is that, since the fields
of math and science are thoroughly interrelated, activities need not
be rigidly divided into one area or the other, but can and should con-
tain elements of both. For example, when children construct block
ramps to explore the effects of inclined planes on speed and distance
— a physics concept — they learn math skills as they predict how far
a ball will roll and count the number of blocks used to make ramps of
different heights.

Each of the activities in this guide fosters the develop-
ment of the visual-spatial and problem-solving skills considered vital
to later achievement in math and science. In the best tradition of ear-
ly childhood education, the activities also foster the development of
vocabulary, verbal, observation, recording, and other inter-
disciplinary skills. Technology is introduced to children in the con-
text of the world around them. Machines are introduced as tools that
can extend human capacity — in the home, in the school, and in the
larger community — and computers are introduced within the same
context.

Another basic principle of this guide is to develop math
and science activities from traditional areas of the early childhood
curriculum — blocks, water and sand, outdoor play, and trips — and
to apply the scientific method to each activity. Therefore, instruc-
tional computer activities involving the use of commercial software
are not included. If readers of this guide are using computers with
young children, it is recommended that the spirit of inquiry and the
focus on equitable access that is an essential part of this curriculum
be extended to use of computers as well.

.26
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CONCLUSIONS

The preceding pages have asked early childhood educators to reex-
amine some basic early childhood tenets in the light of new aspects of
educational equity. As the recent findings of the High Scope Perry
Project document, early childhood education can have a positive,
long-term impact and help children to achieve more in school and in
their adult lives.'* Early childhood education can limit children’s
potential by perpetuating sex-differentiated play patterns that can
lead to areas of deficit for baih girls and boys. It also can expand
children’s potential by discouraging sex differences and by taking
positive steps to redress deficit areas of learning for all childrei.

The challenge for educators begins in the preschool. If we are
to achieve educational equity, the deficit areas of all children must be
addressed. Required activities to develop preformal math and science
skills need to be structured into the daily program aloung with those
that already are required for the development of preformal reading
and writing skills.

What Will Happen If . . . Young Children and the Scientific
Method was written to help early childhood educators meet this
challenge. The activities in this guide are designed to foster early
math and science skills, to help children understand technology in the
world around them, and to ensure that a// children, not just the few
who self-select, participate.

NOTES
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EXPANDING MATH AND SCIENCE
IN THE CURRICULUM |

The title, What Will Happen If . . . , is taken from the question tha:
is the core of the activities throughout this guide. The question is
designed to expand children’s thinking, to encourage them to cxplove
the world around them in new ways. By asking the questioti, you con-
vey to children that learning is not a series of rote answers, but a pro-
cess of thinking and experime'lting It is active not passive, creative
not mechanical, and, & the teachers who pilot tested the activities
found out, exciting, chahengmg, and fun.

The activities in What Will Happen If . . . foster visual-spatial
and problem-solving skills and help chlldren understand and ap-
preciate the role of technology in the world around them. The focus
is on the physical sciences, rather than the more traditional ones of
biology and ecology.

By applying a simplified version of the scientific method, fa-
miliar components of the early childhood classroom are expanded to
explore mathematic and scientific concepts in age-appropriate ways.
For example, in ‘““Water and Sand,’’ children make and use sieves to
explore the concept of flow. In ‘‘Bottles and Liquids,”’ children use
their senses to collect ‘“data’’ and to explore the concepts of density
and viscosity. In ‘“Blocks,’’ children build ramps to explore momen-
tum and extrapolate data from their findings.

In addition, the guide takes technology, a component that is
not usually found in the early childhood curriculum, and helps
teachers to make it familiar. In ‘‘Machines and Me: Technology in
the Early Childhood Classroom,’’ children learn about machines,
computers, and technology in general by making books and collages,
going on trips, and by taking things apart and putting them back
together.

The activities are not designed as one-shot experiments. In-
stead, they are part of an overall approach that incorporates a
systematic, creative thinking process into the existing curriculum.
This approach can be applied to all areas of the curriculum. Ac-
tivities that develop preformal reading and writing skills are already
built into the curriculum on a daily basis. Visual-spatial and problem-
solving skills need this same attention so that children can develop
them as they do all skills — slowly and over time.

- 31
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FORMAT OF GUIDE

The What Will Happen If...curricalum begins with a
“Preliminary Activity: Creating a ‘What Scientist Do’ Collage,”
which, without fancy or expensive new equipment, helps to create a
receptive atmosphere for the activities that follow. There are four
overall areas of exploration:

e Water and Sand: Using Sieves to Expore the Concept of Flow;

e Machines and Me: -
Classroom. C ey
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Each chapter begins with an Overview that highlights how the
scientific method extends that area of carly childhood learning and
discusses the equity issues inherent in the exploration of that par-
ticular concept. The Overview is followed by two or more step-by-
step activities that build from simple to more complex. Each activity
is organized into the following sections: Purpose, What Children
Learn, Format, Materials and Supplies, Background Information,
Acitivity, Equity Issues, Be Aware, and Extensions. Background In-
Jormation provides a simple explanation of the mathematic and
scientific principles involved so that they can be translated into words
young children will understand. The Equity Issues cali attention to
the ways in which teachers can assure that all children participate
equally, and Be Aware points out possible pitfalls and how to avoid
them. Extensions illustrate how the basic concepts can be used in
other situations. Everything is based on first-hand experiences and
observations from the Beginning Math and Science Equitably pilot
testing.

The activities are designed for use with children ages four, five,
and six. But, as with every activity, you need to assess your children’s
abilities beforehand, While the activities have been written with an
easy-to-use, step-by-step approach, they are not meant to be
cookbook recipes. For example, the time allotted for each activity is
meant only to be a guideline. An underlying principle of this guide is
that children need time to explore myriad possibilities in both math
and science and that the pressure to come up with a ““correct’’ answer
often stifles such exploration. Therefore, in doing the experiments,
use more or less time according to the needs of your group.

Every classroom situation is unique, and every child’s learning
mode is her or his own. Read through the activities before you begin
to use them. They will be most effective if you adapt them to your
particular style of teaching.

WHAT IS THE SCIENTIFIC METHOD?

The scientific method is a system of investigation that typically in-
volves a variety of steps, beginning with a statement of a question or
problem and a prediction of the answer (or hypothesis). An experi-
ment is then conducted to test the prediction (or hypothesis). The
observation of the experiment leads to the generation of conclusions
and the documentation of the results. '
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While this seems like heavy-duty learning for four-, five-, and
six-year-olds, in fact, it is a process that children take to easily. It
builds upon children’s natural desire for exploration and curiosity to
find out how things work. It is a method of learning that gives
children a structure for their exploration and helps them to formulate
and articulate their ideas, charpen their observation skills, and com-
municate the results to others.

For the purposes of the activities in this guide and for working
~ with young children, once a problem has been posed, the scientific
method has been broken down into the following steps: predicting
(or, in a young child’s words, guessing) what will happen, conducting
(or doing) the experiment, observing (or looking at) what actually
happens, making conclusions about (or discussing) the resuits, and
documentiag (or writing down) the results. This process, followed by
a group discussion of what happened, may lead to further questions
and experimentation.

TURNING FAMILIAR ACTIVITIES INTO EXPERIMENTS

In addition to the specific activities outlined in this guide, the oppor-
tunity for scientific learning is present in just about every classroom
activity. Stop a minute and think about your daily routine. Think
about the difference if, before a familiar activity such as cleaning up
the art table, you asked children ‘“‘What will happen f...7”
““What will happen if you clean up the clay on the table with a dry
sponge?”’ ““What will happen if you clean up the clay on the table
with a very wet sponge?’’ “What will happen if the colors of the
paints mix together?”’

Once you ask the question, it sets the remaining steps of the
scientific method in motion. For example, undoubtedly in exploring
the properties of water, you have had children take two cups of water
and put one in the freezer and one on the classroom shelf to see what
happens. Just think how much richer the experience could be if you
asked children, ‘“What wil! happen if you put one cup of water in the
freezer, one cup of water on the refrigerator shelf, and one cup of
water on a table in the classroom?’’ Ask the children to predict what
will happen and write their predictions on a large sheet of paper.
Then have the children conduct the experiment. The next day, ask

3T
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children o observe, discuss their findings, and draw some conclu-
sions abgy¢ what happened and why, Children then can document
their ﬁ{ldings by making an experience chart about their experiment.
FollOng the doCUmentation, further discussion can lead to other

generalizagions and questjons.

—

W
THE IMPORTANCE OF DOCUMENTATION

Documeng,4ion is an important ingredient of all the activities in this
guide. Through documentation, children learn how to write down
what they pave observeq and concluded. This provides a permanent
record for children to refer back to, and it enables children to talk to
otherS ang share What they have learned.

There are Many kinds of documentation. Some, like writing
down a Tecipe or making an exPerience chart, you may already do but
not think ¢ a5 documentation. Others are more sophisticated, like
the data ¢ charts in the “‘Blocks” activities. For these, children
record the results Of thejr experiment by using different colored stick-
on dOtS. Thege charts not only document the experiment, but provide
the Meang for children to begin to “read statistics’ and learn how to
extraPOlate data from their own findings.

THE PURPOSE OF STRUCTURE

It i IMDorgant tO Understand that a structured scientific activity is
not 1MCongjstent With creativity and exploration, In fact, the very
natur® of the scientific method is to encourage chjidren to think
creatiVely apq to explore ] possibilities, Imagination is an important
part of forming hYPOtheses. Since it js an experiment, however, the
exploration must be done within certain rules to ensure reliability and

Validlty.

For an experiment to be reliable, it has to be set up identically
from ODe time t0 ANother, s0 that each time it is conducted, the
resultS Wil] pe the Same, I the same way, for an experiment to be
valids It hag g be Set up sg that new variables aren’t introduced that
will MIX 5, the results, For example, one of the *“Bottles and
Liquids®® activities €Xplores how fast an object travels through dif-
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ferent kinds of liquids. Identical screws are placed in one bottle filled
with water and one filled with light corn syrup. In this experiment, it
is important not only that the screws be identical, but that the bottles
be identical as well. Otherwise, if one tall and one short bottle were
used, the screw might very well fall to the bottom of the shorter bot-
tle faster, regardless of the liquid in it. Thus, the variable of the size
of the bottles would confound the results.

These structured activities are not designed to replace informal
play. During their regular play, children should be encouraged to use
materials in many different ways. However, children should also
understand that, while they are conducting an experiment, a struc-
tured set of rules apply.

Another aspect of structure is the required nature of the activi-
ties. Teachers found that it was quite easy, without being obtrusive,
to make sure all children participated. As is discussed in the “In-
troduction,’’ these activities are designed to strengthen the math and
science curriculum for all children. Requiring children to participate
assures that everyone has the opportunity to acquire the same skills.
Children who have deficits in the area of math and science skills can-
not choose to avoid the very activities they need to remedy those
deficits. Required activities also help children who are hesitant to
choose activities that are outside the role they perceive as ‘‘ap-
propriate’’ — a role that can be defined by sex, race, or disability.

Another benefit of required activities is that they can help pro-
vide clues to some children’s difficulties that would not be evident
otherwise. For example, a five-year-old boy who was reading on a
third-grade level, was assumed to be among the “brightest” in the
class. His difficulty with some of the ‘‘Blocks’ activities gave his
teacher insight about this boy’s need for additional work in the
visual-spatial area.

THE ROLE OF THE TEACHER

For the activities in this guide, the teacher’s role can best be described
as facilitator of the learning process. Within the established structure
of the scientific method mistakes can be made. Too often, children
think of math and science as subjects that have ‘‘right’’ answers.
Children need to be assured that making mistakes and learning from
them is all part of mathematic and scientific exploration and an im-
portant part of the learning process.
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This does not mean, however, that misinformation should be
passed along. Children may come to inaccurate conclusions. As a
teacher, you need to help them understand this, without giving them
the impression that they have done something ““wrong.’’ To uncover
why a child has come up with an inaccurate conclusion, you will need
to go back, step-by-step, through the process. You might find that a
child didn’t know which liquid was water and which syrup, or didn’t
understand what farther or nearer meant, or that her or his attention
had wandered during the experiment.

To be a facilitator, you need to know the steps of an experi-
ment and to understand what is expected to happen. The background
information in each ~c*ivity will help with this, but as with children,
the best way to lez,« 1 by doing. So, in all cases, it is suggested that
you do the experiinent yourself beforehand.

Despite advance preparation, however, an unforseen problem
may occur as you work with the children on an experiment.
Remember that if you want children to feel that mistakes are part of
the process of inquiry, you need to be willing to make a mistake
yourself. You are a role model for the children. If they see that you
are comfortable about making a mistake, finding out what went
wrong, remedying the' problem, and proceeding with the experiment,
children, in turn, will know that it is alright for them to do the same.
As the childrea’s role model, you will be able to create, by your at-
titudes and the way you approach and facilitate the activities, an at-
mosphere that says math and science are exciting and fun.

CREATING A SCIENTIFIC ENVIRONMENT FOR
ALL CHILDREN

The activities in this guide will help you make your classroom reflect
the science and math that is all around. They focus on the physical
sciences, and they are structured to add new and different dimensions
to your classroom teaching. They do not replace informal play, but
they can revitalize it. They build children’s visual-spatial and
problem-solving skills, while helping them to see the aesthetic aspects
of science. They help children become familiar with technology and
require that all children, regardless of sex, race, or disability,
participate.

; G SL Lot e e e i
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As with all good education, you will be learning along with
your children, so you could regard the activities as your learning ex-
periences as well. Since some of the activities may not be part of your
traditional curriculum, at first you may not feel totally comfortable
with them. But, as the teachers found out in the pilot testing, any in-
itial reluctance on your part will be overcome by the children’s en-
thusiasm and exuberance.
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OVERVIEW

The types of materials and resources that you select for your
classroom give children clear messages about what should and should

-not be of intcrest to them. To help children develop an interest in
math and science, you do not have to buy expensive equipment. You
can begin simply by including science- and math-related materials as
a part of your everyday classroom resources.

Making a ‘““What Scientists Do’’ collage is a natural way to
begin. The coilage will help to set the stage for the activities that
follow. It provides a jumping off point for discussions of what
science is and the variety of work that scientists do. It also can create
a receptive atmosphere for an introduction to the scientific method.

It is important that all children feel they belong in this science-
and math-related atmosphere. You can help by making sure that the
pictures available for your collage represent a variety of adults and
children engaged in a broad range of science- and math-related work.
By including women as well as men, girls as well as boys, people of
color, and people who are disabled, you will be beginning math and
- science equitably for all the children in your classroom.

ACTIVITY

PURPOSES

To create an atmosphere that encourages all children to be in-
terested in mathematical and scientific pursuits.

* To have children make a “What Scientists Do’’ collage that is
nonsexist, multiracial,.and includes people who are disabled.

¢ To help children understand the scientific method.
¢ To help children learn about what scientists do.

®* To incorporate science- and math-related resources into the
general classroom environment.
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WHAT CHILDREN LEAKN

e About the work of scientists.

e That disabled and nondisabled women and men from all racial
and ethnic backgrounds car be scientists.

e New vocabulary, e.g., scientist, experiment, predict, document.

FORMAT
A. Large group discussion {3-:" minutes).
B. Small group activity.

MATERIALS AND SUPPLIES

. Experience chart paper and markers
Large paper for collage

Glue

Scissors

Pictures of scic: ists at work (adults and children)

Pictures of aduits and children can be collected from science
magazines such as Discover, Omni, Scientific American, Popular
Mechanics, National Geographic, World, Science and Children,
3.2-] Contact, and Enter. For additional suggestions, see
‘‘Resources.”’

BACKGROUND INFORMATION

According to the American Heritage School Dictionary, ‘‘science’’ is
defined as ‘“The study and theoretical explanation of natural
phenomena’” and ‘‘Any systematic activity requiring study and
method.”” While there are many definitions of science, for children, a
simple explanation would be best, e.g., *‘Science is finding out about
things around us.” '

A scientist, then, is a person who is curious, likes to try out
ideas, and studies the things around us. For example, a botanist
studies plants, a geologist studies rocks, a paleontologist studies
fosxls, a zoologist studies animals, and so forth. Since the activities
in this guide are based on the premise that science and math are inter-
related, it is impoitant to nete that mathematics is the science of
numbers — and a mathematician is a scientist who studies numbers.

A scientist also conducts experiments, and an experiment is the
process of studying in an organized maunner. For a description of this




—46 PRELIMINARY ACTIVITY

. process — known as the scientific method — see ““Using the Scien-
' tific Method with Young Children: How To Do It.”’

ACTIVITY

A. Large group discussion

1. During circle time, ask children, ‘““What do you think science
is?”’ ““Does anyone know what scientists do?’* Write children’s
- responses on a sheet of experience chart paper. Discuss with
children that science is the study of things around us and a scien-
tist is a person who is curious, likes to try out ideas, and studies
the things around us. Since children love learning new words that
sound funny and interesting, you might talk about what it means
to be a mathemaiician, a geologist, or paleontologist, or
zoologist. Then add these new words to the experience chart.

2. Lay out the picture collection of scientists and have each child
select one that she or he finds interesting. Ask all the children to
talk about why they chose the pictures they did. Ask them to ex-
plain what the person in the picture is doing. As they describe
what the person is doing, write their words on the experience
chart paper. These could be as simple as “look,’’ ‘“think,”
“‘guess,”’ or “‘stir things.”’ At this point, you could add the words
that describe the scientific method such as ““experiment,’’ ‘““‘ques-
tion,’” “‘predict,” ‘‘conduct,”’ ‘“‘observe,’’ “make conclusions,’’
and “‘document.’” Explain them to children in words they will
understand, e.g., ‘‘to predict is to guess what will happen®’ or
“‘to document is to tell other people what you found.”’

3. After ail children have talked about their pictures, write
“ "hat Scientists Do’ on a large sheet of paper and tell children
t.  they are going to use their pictures to make a collage about
the work of scientists.

4. Ask children if they ever work like scientists. Help them to
understand that they are all working like scientists when they try
to figure out how things work. This would be a good opportunity
to explain that you will be introducing some new activities and
that they all are going to be able to do experiments and work like
scientists as the year goes on. v

B. Collage-making

During work time following the discussion, have children use
their pictures to create a large ‘““What Scientist Do’ collage for
the classroom. Have magazines or booklets available so children
can cut out additional pictures as well. Hang up the ‘“What

o A
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Scientists Do’’ collage and experience chart together at children’s
eye level.

EQUITY ISSUES

There are several equity issues to consider when collecting pictures
for the ‘“What Scientists Do”’ collage’’:

e Women should be portrayed performing a variety of science- and
math-related tasks, including outdoors ones, and using heavy
and complex equipment.

e Pictures should reflect diversity in terms of race and ethnicity.
e People who are disabled skould be included.

e A broad range of jobs representing science and its applications
should be included.

BE AWARE

Compiling an equitable picture collection of scientists at work might
not be easy. Many sources still depict scientists predominently as
white nondisabled males and perpetuate the notion of scientists as
people in white coats in laboratory settings.

EXTENSIONS

The “What Scientists Do”’ collage is just the beginning of the crea-
tion of a science- and math- related environment. Other resources,
such as posters and books, can be added to the classroom. While
science- and math-related resources that are age-appropriate are not
easy to find, there are some good materials available (see
“Resources’’ for complete listing). ,

You also can take pictures of children doing science- and
math-related activities in the classroom and add them to the collage
or a general science display. Children can bring in photographs of
their parents or other relatives who work in math, science, and
technology fields and add them to the ‘‘What Scientists Do”’ collage.

In addition, science- and math-related items can be incor-
porated into the dramatic play area. Materials such as measuring
tools, plastic test tubes, a magnifying glass, gyroscope, and so forth
would convert the dramatic play area into a “‘scientist’s workplace”’
for all children. -

44 e
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OVERVIEW

Water and sand play are basic and familiar components of the early
. childhood curriculum. Through activities such as pouring, sifting,
siphoning, suctioning, rippling, and churning, children experience, in
informal ways, essential math and science concepts such as com-
parison, conservation, and flow.

The activities that follow focus mainly on flow, which is a con-
cept in the area of physics. Children compare the flow when their
sieve is held higher or lower over the water. They are helped to
observe the difference in flow between a large hole and a small hole,
and they hear the different sounds water makes depending on the
material of the sieve and its height from the water or sand. Later,
they use their sieves in both water and sand to compare differences in
the way water and sand flow through the same sieve.

As children pour water and sift sand, their play is structured
according to the scientific method. Before they begin the activities,
children make sieves, which are tools for conducting their experi-
ment; then after a question is posed, children predict, conduct,
observe, conclude, and, finally, document their findings. As they
work, children talk to each other and respond to their teacher’s ques-
tions that are designed to help them articulate and clarify what is
happening. Children learn to think in new ways, build social skills,
learn new vocabulary, and enjoy themselves. For example, when a
group of four-year-olds worked with their sieves in water, they spon-
taneously exchanged sieves and, at the suggestion of their teacher,
thought of many words that described the sounds the water was mak-
ing as it flowed through the sieves. Soon, children began trying to
catch the water by putting their sieves one underneath the other.
Then, everyone in the small group caught on and they all put their
sieves under each other creating & cascading fountain to the delight of \,
everyone, adults and children included. ¢

Structured activities such as these are not meant to replace
informal play but rather to add a new and different dimension to
water and sand activities. Teachers remarked that, in addition to ex-
tending math and science content, the activities were a catalyst for
revitalizing regular water and sand play when it had become
desultory and somewhat boring for the children.

Because the water and sand activities are required, girls and
boys participate in them equally. Children who might not choose to
work with hammers and nails do so when they make their sieves. This
was illustrated graphically during the pilot testing when one girl, who
initially was reluctant to participate in the activity, became so in-
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volved in the | to. ¢<s of making holes in her sieve, she almost didn’t
make it to the v {ci table! She had discovered that if she started a
hole with a thin na and then widened it with a thicker nail, she end-
ed up with a smooth, well-rounded hole. Everytime she produced one
of these fine holes, she hooked up and smiled broadly at the adult
who was supervising the sieve-making.

The Water and Sand acti»éties include:
Activity I  Making and Using Sieves with Water and Sand
Activity I Comparing How Water and Sand Flow Through Sieves

/'\ /
MAKING |
AND USING | ]
SIEVES | §
WITH WATER

PURPOSES
e To help children gain familiarity with tools, e.g., hammers and
nails.

e To provide children with the experience of making a sieve.

e To help children explore different ways water can flow through a
sieve.

e To help children organize and document informétion.
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WHAT CHILDREN LEARN

How to use a hammer and nails.
* How to make a sieve.
* How water flows through a sieve.
* Vocabulary, e.g., sieves, flow, drip, drop.
®* Ways to document observations.
® Observation skills.
* Small motor coordination.
* Eye/hand coordination,

FORMAT

A. Large group discussion (5-10 minutes).

B. Small group activity.
1. Making the sieves (15 minutes per group)
2. Using the sieves in water (15-30 minutes per group)

C. Large group discussions (10-15 minutes each).

MATERIALS AND SUPPLIES

Containers

An assortment of plastic, foil, styrofoam, and wax containers, e.g.,
empty margarine, milk, and deli-counter containers; styrofoam take-
out food trays (at least 1% inches deep); foil pie, loaf, or layer pans;
waxed cardboard buckets (hotel ice buckets).

Hammers
Thick and thin nails with large heads

Four blocks
two unit size and two half-unit size

Water table
or large basin around which three to four children can easily work

Food coloring (optional)

Smocks

Experience chart paper and marker
Waterproof marker

BACKGROUND INFORMATION

When the children are constructing the sieves, the amount of ham-
mering needed to make the holes will depend on the material chosen.
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For example, a plastic deli-container requires more force than a foil
pan. For a styrofoam take-out container it is sufficient to use the
nails to punch the holes; no hammer is needed.

The rate and ease with which water will flow through the sieves
will depend on how much friction or resistance it meets. The friction
or resistance can be caused by the material of the container and the
size and smoothness or roughness of the holes. The number of holes
also will make a difference in the flow; naturally the more holes in
the sieve, the more quickly water will flow through. The height at
which children hold the sieve will have an effect on the splash, the
ripples, and the bubbles formed in the water below. The higher the
sieve is held, the more splash, ripples, and bubbles the flow will
cause. '

ACTIVITY

Start preparations for making the sieves about two weeks in advance.
You either can ask children to bring in containers from home or col-
lect them yourself. In any case, be sure to have a broad variety of size
and shape containers make the experiment more intersting.

A. Large group discussion

Have a sample of each kind of container and a sieve, either hand-
made or readymade, available. In a class meeting tell children
that they are going to collect containers to make sieves. The
children may already be familiar with sieves from playing in a
sandbox at home or at the beach or at the sand table at school.
Ask them to tell you everything they know about sieves and then
hold up the sample. If the children are to bring in the containers
from home, send a note informing parents about the ex-
periments, carefully explaining the types of containers you will
need. This is a positive way to increase home/school com-
munication. If the children are bringing in the containers, allow a
few days for collecting them. If you already have collected the
containers yourself, tell the children that starting tomorrow each
person in the class will make a sieve to use in water. Be sure to
help the children understand that it may take a few days for
everyone to make and use a sieve, but that everyone will have a
turn. -

If you already have made a ‘““What Scicntists Do’’ collage
(see ““Preliminary Activity’’), you may want to remind children
about it and tell them that they are goiug to work like scientists
when they-experiment with the sieves. If you have not yet in-
troduced the words scientist and experiment and given a simple
definition for each, you can do so at this time.
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B. Small group activity
1. Making the sieves ‘

a) Have a variety of containers on a table along with nails, ham-
mers, and blocks. It is a good idea to cover the table with a layer
of newspaper to avoid damage from the nails and to cushion the
noise of hammering.

b) Choose three or four children to work together, making sure
to strike a balance between girls and boys and more verbal and
less verbal children.

¢) Have the children turn the containers upside down and make
holes using the different size nails. One good trick is to start a
hole with a thin nail and enlarge it with a thicker one. This pro-
cess makes for smoother holes. Another helpful hint is to put a
block inside the container as a stabilizer. The size of the block
will depend on the size of the container, and the block may have
to be moved around to allow the nails to go through all parts of
the container bottom. During the pilot testing, children often us-
ed the claw part of the hammer to extricate a nail if it got stuck in
the plastic. Encourage the children to be creative about their pat-
terns of holes. Some children may want many holes, some just a
few. Variety will add interest to the activity. You will have to use
your judgment about how independently the children can use the
hammer and nails. Use a waterproof marker to write each child’s
name on her or his sieve.

d) As the children are making their sieves, pose questions that
will encourage them to predict about how the sieves will work:

® What will happen if you put water into the sieve? Do you
think the water will come out? How?

® Will the water make any sound?
® How do you think the water will look?

2. Using the sieves in water

a) As each small group finishes making sieves, have them move
over to the water table or basin, roll up their sleeves, and put on
smocks.

b) Have the water ready and, if possible, color it with a few drops
of food coloring. Tell the children that now is the time to experi-
ment with their sieves like scientists, finding out all the things that
can happen when they put water through a sieve.

c) Let the children experiment freely for several minutes while
you take notes on their observations. If it seems necessary, begin
to ask questions to stimulate their observations:
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e  What will happen if all the sieves are at the same level?
e What will happen if we raise our sieves?

e  What will happen if we use the sieves near the water?

e Through whose sieve is water flowing slowly? Why?

e Through whose sieve is water flowing fast? Why?

e How does the water sound as it flows out of the sieve?

d) When each child has used her or his sieve for a while, ask the
children to exchange sieves for a few minutes before the activity is
over.

e) After the children have experimented with the sieves for about
fifteen minutes, ask them to tell you what they found out (use
your own notes to jog their memories). Write down what they say
in a “‘Sieves and Water’’ report. Encourage the use of vocabulary
related to the scientific method, e.g., observe, experiment. Also
encourage descriptive words. In the pilot testing of this activity,
four-year-olds had great fun describing the look and sound of the
water with words like drip, drop, dribble, and phrases like
‘“‘sounds like the rain.”’

_f) Repeat the process of making and using sieves and document-
ing the experience with a “‘Sieves and Water’’ report for each
group until everyone in the class has participated.

C. Large group discussion

1. When everyone has had a turn working with the sieves, you
will want the children to discuss their experiences together as a
large group. You may want to let each child hold her or his sieve
during the meeting, review the sieves and water experiences, and
read each group’s report to the whole class. Help children make
comparisons of the reports noting what was alike and different.
Bind the “‘Sieves and Water’’ reports into a book and place it in
the class library. -

EQUITY ISSUES

This activity involves working with tools, working with water, and
analyzing and articulating the process. Most children, if left totally
free to make their own choices, do not gravitate toward all these
types of activities. For example, a girl might typically choose water.
play, but might not choose to work with hammer and nails, while a
boy might typically choose workbench activities, but not participate
in writing a report. Therefore, by requiring that everyone participate,
children are equitably exposed to a wide range of skills. Also, by
thinking about equity issues when choosing children for the small
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groups, the teacher has an opportunity to structure the activity so
that it has maximum benefit for all the children involved, e.g., by
placing girls and boys together in work groups and by ensuring that
less verbal children are given the opportunity to express themselves
during the report.

BE AWARE

Any activity requiring hammer and nails needs careful supervision.
Also, it is a good idea to have extra containers on hand in case some-
one’s is unsatisfactory or breaks. Try to choose containers that will
last through both water and sand phases of the activity. Firm but
pliable plastic containers work better than lightweight, rigid ones,
which have a tendency to split. If the children choose to work with
foil containers, the holes they punch may result in sharp edges on the
inside of the sieve. These easily can be flattened and smoothed out by
pressing them down with the head of a nail.

EXTENSIONS

Use the sieves in a sandbox or at a sand table, if one is available, Be
sure to alternate regular water play with other structured water ex-
periments. Don’t forget to use the scientific method for all structured
activities and be sure to include some form of documentation for
each. Such experiments might include;

* Pouring water from larger to smaller containers, measuring how
many small ones it takes to fill various larger ones, graded accor-
ding to size. -

¢ Use only suctioning items in water (straws, basters, siphons).




ACTIVITY i

COMPARING
HOW SAND
AND WATER

FLOW
THROUGH SIEVES

PURPOSES

® To extend the concept of flow to dry as well as wet media.
® To help children understand the concept of comparison.
® To reinforce the scientific method of inquiry.

WHAT CHILDREN LEARN

e Some of the different properties of wet and dry media.
® How to make comparative observations.

e Listening skills.

® Recording skills.

* Small motor coordination.

FORMAT

A. Large group discussion (10 minutes).
B. Small group activity (15-20 minutes).




~ 58 WATER AND SAND
- MATERIALS AMD SUPPLIES

Sieves (from Activity )

 Water table
or large basin around which three or four children can easily work

Sand table
or large basin around which three or four children can easily work

Experience chart paper and marker
Smocks '
Paper towels

BACKGROUND INFORMATION

See Activity I for information on water flow. For sand to flow
through the sieves it may be necessary to start the action by making a
sifting motio:, shaking the sieve gently from side to side.

The sound of the sand will vary according to the container
from which the sieve is made and how high or low it is held over the
basin. For example, a milk carton will make a softer sound than a
plastic deli-container, and a foil pan will make a louder sound than
both. The higher the sieves are held, the louder the sound. As the
sand begins to seep through the holes in the sieve, it makes a pattern
revealing each hole. This is caused by the forces of suction and gravi-
ty pulling the sand through the holes. The process is especially visible
with foil pans, so you may want to plan for every child to have the
opportunity to work with a foil sieve.

If the sieve is large enough, it is possible for children to observe
the shzpe the sand flowing through it has made in the basin, e.g., a
hill. Water immediately disperses, whereas sand remains where it
falls until an external force, such as the wind or a child’s hand, causes
it to move. _

As might be expected, water will flow through a sieve more
easily than sand, and both water and sand will flow most easily
through the larger and smoother holes where there is less friction to
hold it back.

ACTIVITY

A. Large group discussion
In a class meeting tell children they are going to work like scien-
tists again. Remind them of the experiment they did with the
sieves and water and ask them to tell you what they remember
about the experience. Try to elicit details from the children, e.g.,
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that some children used hammers and nails and others just punched
holes with the nail, that the water made ripples and bubbles and
splashes when it flowed through the sieve into the basin, etc.
After they have finished recalling, order the information in se-
quence — ‘“first we talked about sieves, then each person chose a
container and made her or his sieve. We used hammers and nails
to make the sieves. We experimented with sieves in colored
water,’’ and so on.

Tell the children that now they are going to use their sieves
to experiment in sand and water to see how the sieves work with
each. Tell them that scientists often experiment in this way to
find out how things are alike and different and that this is called
comparing. Choose the first group of girls and boys and explain
that everyone will have a turn to be a scientist and experiment
with sieves in sand and water to compare how they are alike and
different.

Small group activity

1. Before the children begin to experiment, have them put on
smocks.

2. Ask them to think about how sand and water are different and
jot down their responses. Ask some questions to spark their |
thinking:

e How does sand feel (dry, grainy, soft, cool)?

e How does water feel (wet, smooth, cool)?

e Do you think sand can flow through a sieve? Why?

®* Do you think sand oi water will come out faster? Why?

3. it is important to use the sieves in the sand first, since a wet
sieve could introduce variables such as clogging into the experi- |
ment and that could confuse the comparisons the children will be |
making.

4. Let the children work with the sand for several minutes while

you record their observations. Again, ask questions to maximize

the learning:

e  What will happen if you shake the sieve gently from side to
side?

® Is the sand flowing out of the sieve?

®* How does the sand sound when you hold it low over the
basin?

® Which sieve makes the loudest sound? the softest sound?
Let’s listen to each person’s sieve and compare the sounds.
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® Can you see the sand that has flowed through your sieve into
the basin? How does it look?

e Can you see the way the sand flows out of a big hole and a
small hole?

5. Be sure to write down the children’s observations about the
sieves in the sand.

6. After a while ask a transitional question such as ‘Do you
think the water will flow slower or faster than the sand?’’ Then
ask everyone to move over to the water table or basin. Be sure all
sand is removed from the sieves, before using them at the water
table.

- 7. As with the sand, let children use their sieves in the water while
you take notes on their spontaneous observations. then ask soms
questions to clarify their comparisons:

e Did you have to shake the sieve to make the water flow?

® Can you see the water that came out of your sieve in the
basin?

¢ How does the water sound when you hold the sieve high?
® Did the sand make ripples, splashes, bubbles?

8. When the children have finished experimenting with the sieves
in water, have them dry their hands and their sieves with paper
towels. '

9. Have a discussion about the comparisons they found and
document them on an experience chart. Be sure to record the ex-
periment according to the scientific method noting their ques-
tions, predictions, observations, and conclusiozs.

10. Repeat the activity in small groups until every child has had a
turn.

11. Mount all the experience charts on the wall and have a class
discussion comparing how water and sand flow through a sieve.

EQUITY ISSUES

In this activity the group process is most important. Children learn
from observing each other’s work with the sieves as well as from their
own questions and experiences. Validating each child’s observations,
ensuring that less verbal children contribute to the discussions, and
balancing the small groups in terms of girl/boy and dominant/less
dominant children ail contribute subtly toward the achlevement of
equity.
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BE AWARE

If the sieves go into the water before the sand, they are apt to remain
damp no matter how well one tries to dry them. This will most likely
~lead to clogging of the sand and frustration for the children. It also
. will add a variable of wet sand to the experiment that will make the
wet/dry comparisons difficult to observe. After the experiment is
over, however, you may want to let the children try going from water
to sand to see what happens (see Extensions). Also if you are using
some dry ingredients other than sand with the sieves (see Extensions),
do not use salt. A very small amount of salt can be highly toxic if in-
gested by young children. '

EXTENSIONS

After you have completed comparing the flow of sand and water
through the sieves, ask the children ““What will happen if we put the
sieve first in the water and then in the sand?’’ Let the children try it
and observe how sand and water when mixed together combine to
form a nonflowing substance. Talk about how mixing some things
together can change them.

See how other dry substances flow through a sieve, e.g., sugar,
flour, cornstarch. Mix some dry ingredients and water together to see
how they change, e.g., sugar and water will produce something quite
different from cornstarch and water. Discuss and record the
children’s observations.
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OVERVIEW

Blocks are an essential component of the early childhood curriculum,
and there has been much written about the potential contribution of
blocks for early childhood learning. In The Block Book, a porular
NAEYC publication, the authors discuss the many ways %" - S
provide a material for learning through play: in art, sociay « 1,6
self-expression, dramatic play, science, and math. Through block
play, young children learn about the properties of matter and about
stability and balance. Visual-spatial skills are developed by building
towers and bridging structures, and foundations are laid for
understanding geometric concepts of length, width, area, volume,
and number. ' :

The activities that follow affirm and extend the kind of
mathematic and scientific learning that is afforded through block
-play. Through simple experiments in a format familiar to young
children — building rzinps and rolling down balls — principles of .
physics are explored. In these experiments, children predict, conduct,
observe, conclude, and document their findings. By incorporating
the scientific method into structured experiments, the activities ex--
tend block play in new ways.

Teachers found remarkable children’s enthusiasm for par-
ticipating in this kind of activity and the learning it fosters. Children
worked in groups of three while they conducted the experiment in the .
hallway outside their classroom. It didn’t take long for the word to ‘
spread that something exciting was happening. The activity took
place over several days, and children began observing from the door-
way. As later groups participated, it became clear that other children
had already told them what the experiment was about. The children
also kept track, on their own, of who had participated and who still
had not had the opportunity.

The activities are structured in such a way that girls and boys
participate as equals. For, while educators acknowledge that the kind
of learning in block building is essential for all children, both
research and anecdotal information tell us that boys continue to
gravitate toward the block area and girls often do nnt.

The Blocks activities include:

Activity I Tke Effect of Inclined Planes on Speed and Distance
Activity Il Analyzing the Results

Activity 11l The Effect of Weight on Speed and Distance

)
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ACTIVITY ||
THE EFFECT |

OF INCLINED -

PLANES |

ON SPEED |-

AND |-

DISTANCE |.

PURPOSES

To help children develop thc processes of experimentaticn:
predicting, conductmg, observmg, concluding, and documen-
ting.

e To explore the effect of different angles of mclmed planes on
speed and distance.

WHAT CHILDREN LEARN

How to set up a scientific experiment.
e How to record an experiment.

e The effect of the height of 2 ramp on the speed and distance of an
object.

e Math skills, e.g., measuring distance.
e Visual-spatial skills.
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FORMAT

A. Large group discussion (10 minutes).
B. Small group activity (15-20 minutes per group).

MATERIALS AND SUPPLIES

Six unit blocks (5% long)
Six quadruple unit blocks (22’ long)

One small hard ball
e.g., a handball or racquet ball

Masking ‘ape
Easel papsr and magic marker

Stick-on dots
in four different colors, e.g.,

black ' red yellow blue

BACKGROUND INFORMATION

During this experiment, children will set up three block ramps so that
they form angles of three different heights, and then they will roll a
ball down each of the ramps. What they will observe is the relation-
ship between speed and distance. The higher the angle of the ramp,
the faster and farther the ball will roll. As the angle of the ramp gets
closer to the ground, the speed and distance of the ball keeps decreas-
ing. For example, if a quadruple block was placed directly on the
ground, a ball placed on it would hardly move at all.

For this experiment to work properly, it needs to be set up in
an area that is long enough to allow room for the ball that rolls dewn
the highest ramp to come to a stop on its own. For example, one
teacher used a hallway outside the classroom. The experiment also
could be set up in a gym or outdoors. It is important that there be no
obstacles, e.g., a table leg or an area rug, in the path of the balls.
Also, a slant in the floor or the pile of a rug might affect the direction
of a ball or impede its roll. To ensure that the experiment will work
and to avoid frustration on the children’s part, it would be best to set
it up and try it out yourself before begmnmg with the children.
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Also, as is discussed in *“Using The Scientific Method with Young
Children: How To Do It,” for the experiment to be reliable, it needs to
be set up in exactly the same manner each time it is conducted.

ACTIVITY

A. Large group discussion

At circle time, or a class meeting, explain to children that during
the next few days they all will be participating in a science experi-
ment. Talk about the various aspects of an experiment: children
will predict, conduct, conclude, and document. If you have made
a collage (see “Preliminary Activity’’), refer back to it and talk
about what scientists do.

B. Small group activity

1. Prepare documentation charts on easel paper beforehand (see
sample at end of activity).

2. With groups of three children at a time, go to a designated
area and tell children that they are going to be scientists and do
an experiment. Explain that each person is going to build a ramp
with blocks and then see how far a ball will roll down it.

3. Ask the children to help you place a strip of masking tape
along the floor so that the bottoms of the ramps will line up and
the ball will always start from the same place.

4. Give each child two quadruple unit blocks plus either one,
two, or three unit blocks.

5. Ask the child with the one unit block to build a ramp so that
the bottom of the ramp ends at the strip of masking tape. The
ramp should be the width of the two quadruple blocks, placed on
top of the unit block that has been laid down on the floor.

6. Ask the other children to build a ramp two unit blocks high
and three unit blocks high. All the ramps should line up along the
masking tape. Point out to the children that, since this is a science
experiment, it is important that all their ramps be built in the
same manner. '

7. Once the ramps are built, take the ball and ask the children,
““What will happen if you roll this ball down your ramp?”’ Ask,
““How far do you think the ball will roll?”’

8. Have each child predict where she or he thinks the ball will
. stop rolling and go stand where that predicted spot is, Have each
child mark her or his prediction spot with a black stick-on dot.

9. After children have marked their predictions, ask each child to
conduct the experiment by rolling the ball down her or his ramp.
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Point out that, for this experiment, they can’t push or throw the
ball down the ramp. They should place the ball on the top of their
ramps and just let go. If children give the ball an extra ‘“‘push,’’
ask them to do it again and gently remind them that they are con-
ducting a scientific experiment.

10. Children might need to experiment with their ramp a few
times. It is also a good idea to have children go sit or stand where
their ball comes to a stop to experience the distance with their
bodies.

11. When they are finished, ask them what happened. What did
each child observe? Some questions you might ask include:

* Did the ball go farther than you predicted?
¢ Did the ball not go as far as you predicted?
° Whose ball actually rolled the farthest?

¢ Whose ball stopped closest to the ramp?

12. After children have finished discussing their observations,
have them draw some conclusions. You might ask:

*  Why do you think one ball rolled farther than another?
* Did any of the balls roll faster than the others?
* Why did it go farther?

Eventually, help children understand that the higher the ramp,
the faster and farther the ball will roll. During the pilot testing,
children on their own began to test out their newly-discovered
theory. They took turns rolling the ball down each other’s ramps.
They wanted to make sure that it didn’t matter who rolled the
ball down the ramp, that indeed it was the angle of the ramp that
made the difference,

13. Once children have finished discussing their observations and
conclusions, give each child two stick-on dots of the same color,
i.e., one should have two blue dots, one two red dots, and one
two yellow dots. Then have each child use one dot to mark her or
his ramp and the other to mark where her or his ball actually
stopped rolling. Be sure that the designations are constant, i.e.,
that all yellow dots represent three-block ramps, all red dots the
two-block ramps, all blue dots the one-block ramp.

14, Explain to children that, as scientists, they are now going to
document their observations — they are going to make a chart so
other people can see what they have learned. The kind of chart
they are making is called a ‘““data dot’ chart.

15. On the chart you have prepared, have children identify their
ramp and mark it with an appropriate color stick-on dot. Then
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have them take another stlck-on dot- and approximate on the -
chart how far the ball rolled. It is not necessary that the charts be
measured exactly, just that they reflect that the higher the ramp,
the farther the ball rolled. (See end of activity for one of the
charts made by the children:) If possible, hang up the data dot
charts, so as each group finishes its experiment, its chart will add
toa growmg science atmosphere in the classroom and school.
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EQUITY ISSUES

Both formal research and anecdotal information from classroom
teachers attest to the fact that boys gravitate to the block area more
frequently than girls. Because this block activity is removed from the
regular block area, and because 2il children are required to par-
ticipate in the experiment, it allows girls and boys to participate as
equals. You may, however, have to ensure that this happens. For ex-
ample, be sure that children who do not speak up easily are not
dominated by those who do. You may want to ask one child to wait
and give a classmate a chance to speak first. Groups should be a mix
of girls and boys, and all children should be given an e'ual chance to
predict, conduct, observe, conclude, and document.

BE AWARE

Some children may have trouble getting their ball to roll straight
down the ramp. If this happens you might suggest that they kneel
down directly behind their ramps rather than off to one side.

EXTENSIONS

Documentation of the experiment provides a good opportunity for a
measuring activity. During the pilot test, children discerned several
different ways of measuring. Some counted the diamond pattern on
the floor in the corridor where the experiment was conducted. One
girl used her body as a measure, stretching her arm on a diagonal be-
tween her prediction dot and the place where the ball actually rolled.
For another group of children, the teacher provided unit biocks,
which the children lined up and counted as a form of measurement.

OUR SCIENCE EXPERIMENT
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ACTIVITY |l

ANALYZING
THE RESULTS

PURPOSES

e To help children understand how to interpret information from
charts and generalize the results.

o To help children extrapolate data, i.e., predict answers to new
and related questions based on previous results.

WHAT CHILDREN LEARN

Analytical skills.

Interpretation of data.

Generalization of data.

How to predict answers based on previous results.

FORMAT
A. Large group discussion (15 minutes).
B. Small group activity (ongoing).

MATERIALS AND SUPPLIES

Data dot charts from Block Activity 1
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BACKGROUND INFORMATION

By looking at the charts and seeing that the results of all experiments
are the same, it is possible to generalize that this always will be the
case. It is also possible, based on these previous results, to predict the
answers to new and related questions.

ACTIVITY
A. Large group discussion

Hang up all the charts in one area of the classroom. During circle
or meeting time, ask children to look at all the charts and ask
them what the charts teil them about the experiment. Ouce
children realize that the ball that rolled down the highest ramp
always rolled the farthest, ask them, “What will happen ifwedo
the experiment again?’* Ask them ‘‘How can we change the ex-
periment a little?”’ Some additional questions you might ask
include: '

®  What will happen if you roll a ball down » ramp that is four
blocks high? \

®  What will happen if you place the ball on a biock that is flat
on the ground?

B. Small group activity

Children should continue to work in their groups to test out their
new predictions. Children might decide to build ramps four and
five blocks high and roll the ball down to see how far it rolls. Or
they might decide tc place a block on the ground and see what
happens to the ball.

EQUITY ISSUES

Studies have shown that during the elementary grades girls are ner-
vous about making generalizations and extrapolating from previous
results. They don’t trust what they have found. Their lack of con-
fidence leads them to avoid ‘“‘making a guess,’’ which they perceive
as taking a risk. Boys, on the other hand, tend to extrapolate with too
little data. Both need help in redressing these deficits from an early
age. Girls, especially, need to be encouraged to experiment with new
things. ' ‘

BE AWARE

It is important to remember that extrapolation can be extendad only
so far. The closer the question_is to what you already knsw, the more

—
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the prediction is apt to be accurate, For example, you ¢an ask
children what will happen if the ramps are four or five blocks high.
But if the ramp gets much higher, the angle will ‘‘disappear” and a
vertical drop Will occur.

EXTENSIONS

Children should be encouraged to retest their predictions from time
to time. They also should be encouraged to think of their own varia-
tions, e.g., what will happen if we use different rolling items such asa
car, a small wheelchair, or other wheeled objects?

ACTIVITY Il

THE EFFECT

OF WEIGHT

ON SPEED
AND DISTANCE

PURPOSES ?ally Sheet

To set up a simple outddor experiment.

® To develop further children’s skills of predicting, conducting,
observing, concluding, and documenting.

® Tr..«re the effect of weight on speed and distance.

WHAT CHILDREN LEARN

® The effect of the weight of 2n abject on how fast and far it will
roll.

e How to set up a scientific experiment.
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®* How to record an experimu._.

s  Visual-spatial skills.
© [arge muscle coordination.

FORMAT

A. Large group discussion (10 minutes).
B. Small group outdoor activity (15-20 minutes),
C. f.arge group follow-up discussion (10 minutes),

MATERIALS AND SUPPLIES
Outdoor blocks

Two cans with identical tops and bottoms
e.g., coffee or nut cans, one emptied and one fu]]

Experience chart paper and markers

BACKGROUND INFORMATION

During this experiment, children will roll different weight objects
down a ramp. What will happen is that the heavier object will roll
faster and farther. The momentum increases because of the mass —
the heavier the mass, the harder it is to stop the object and the farther
it will go. This experiment, like Activity I, needs an area that has no
obstacles and is isng enough for the heavier object to come to a stop
on its own. An outdoor area or large gym space is suggested. Once
again, it would be best to set up the experiment and try it out yourself
beforehand.

ACTIVITY

A. Large group discussion

Before you go outdoors, explain to children that when they go
outside, they are going to have a chance to work like scientists
and conduct another experiment with ramps. Let children ex-
amine the one full and one empty can. Ask them to describe how
they are the same and how they are different. Ask children to
predict what will happen if they roll these two cans down the
same ramp? Write children’s predictions on a large sheet of
paper. :
B. Small group activity
1. Prepare tally sheet beforehand (see sample at end of activity). -

2. Once outdoors, ask one group of children to begin to-set up
the experiment. (It might be a good idea to continue to have
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children work in the same small groups as in Activity 1.) Have the
group build a ramp of any height. Have each child hold the cans
and predict where she or he thinks each one will roll. Then ask
each child to roll each can down the ramp (can shouid siot be
pushed or thrown) and observe what happens,

3. Have each group document its observations on the tally sheet
and bring the sheet back to classroom for a group discussion
(depending on size of class and time outdoors, this activity may
have to zxtend over a period of days).

C. Large group follow-up discussion ,

After all children have had the opportunity to participate in the

" experiment, hang up the tally sheet in the class and discuss what
was observed. To help children understand that the reason one
can went farther, you might talk about concepts of heavy and
light, near and far, fast and slow. ,

'Look at children’s original hypotheses to see if what they
predicted would happen turned out to be true. Add children’s
new hypotheses, if any.

Ask children to think about what ha;nened during their
first experiment with ramps and balls. Ask them why did the ob-
ject roll farther during that experiment, e.g., height of ramps?
Why did the object roll farther this time, e.g., weight of object?

EQUITY ISSUES

As with block play, boys traditionally have more experience with
building and large motor play in general. Faving girls and boys work

together building a large ramp is a positive equity experience,

BE AWARE

The cans you use in this experiment must be identical — the only
variable is to be the weight of the can. The top and bottom of the can
need to be exactly the same. Any variation, ¢.g., a juice or soda can
with a heavier plastic flip-top lid, will cause the can to roll at an
angle. Coffee or nut cans, where the whole top can be removed with a
can opener, should work well. It is always wise to try them out first.
Be sure there are no sharp edges when you remove the top of the can.

EXTENSIONS

If outdoor blucks are not available, the experiment can be done using
a slide. Children might also experiment with pushing the empty and
full cans to find out how much more human energy is required to
push the full can up the ramp or slide.
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OVERVIEW

When two liquids are put together in the same bottle, different things
can happen. If the liquids are soluble, they will mix and become one
new liquid. If they are not, they will stay in separate layers. Shaking
the bottle, or turning it upside down will cause other things to hap-
pen. This kind of activity is fun, but it is also the basis for some com-
plex learning. By working'with different liquids and seeing how they
interact, and by dropping objects through different liquids and
observing the rates at which they fall, children begin to explore such
concepts as solubility, density, and viscosity. They also learn about
gravity and the effects of different liquids on gravity’s pull.

_ In the following activities, children use their five senses to
determine differences among liquids. With these activities, as in
many other early childhood a:iivities, children use and trust their

~ senses as tools. Children’s senses become a pzrt of the “‘scientific
method’’ as they see, hear, touch, smell, and taste to collect ‘““data”’
and to formulate and answer questions. An experience chart is sug-
gested as the means to docun:ent the children’s experiences in all
three activities. This is because words, rather t'1an graphs or charts,
can best describe the sensory, visual, and aesthetic naturc of these
activities.

Teachers have found the aciivities easy to do and helpful to
the children in areas such as prediction, reasoning, and working
cooperatively. Children, working with bottles and liquids, have been
enthusiastic and involved. In the words of their teachers, children
“‘stretch their minds a little.”’

Both children and teachers discovered another dimension to
‘‘Bottles and Liyuids”® — one of aesthetics. They learned that the
combinations and colors of different liquids can be beautiful as can
the different shapes created as the liquids flow through each other.
And as the following poem, created by a kindergartner shows, rela-
tionship between science and beauty was found.

About Bottles

The white is like the white stuff in the sky.
The shiny things are like rainbows
And are like rain falling down
The blue is like the sky.

By Kenroy
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The Bottles and Liquids activities include:
Activity I  Using Our Senses to Explore Liquids
Activity I Two in One

Activity I1  Traveling Through Different Liquids

ACTIVITY |

USING

OUR
SENSES

TO EXPLCRE
LIQUIDS

PURPOSES

e To provide a sensory approach to scientific inquiry.
e To help children understand the properties of different liquids.

WHAT CHILDREN LEARN

e Observation skills.
e New vocabulary.
e That their senses help them to learn.

FORMAT

Small group activity and discussion (15 minutes).

v 76 o
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MATERIALS AND SUPPLIES

Small bowls
three for every six children

Light Karo (corn) syrup

Vegetable oil

Water

Paper towels

Experience chart paper and marker

BACKGROUND INFORMATION

The liquids for all the ‘‘Bottles and Liquids” activities are the same
— Vegetable oil, light Karo (corn) syrup, and water. The major dif-
ferences of these liquids are:

Density — oil is the lightest (least dense); syrup is the heaviest
(most dense).

Smell — syrup has the strongest odor; usually water has the most
neutral odor. (If your water has a number of minerals, this may
not be the case.)

Color — while the oil is yellower than the other two, the light
syrup and water are approximately the same color.

Viscosity (the degree of friction or stickiness of the liquids) — the
syrup is the stickiest, while the oil is the most lubricating.

ACTIVITY

A. Small group activity

1. Form groups of six children with an adult for each group. Ifan
adult is not available for each group, you may want to do the ac-
tivity over several days.

2. Explain to the children that they will be using their senses to
explore different liquids. Review each of the five senses and what
they do. ' :

3. For each group, pour an equal amount of water, oil, and Karo
(corn) syrup in three identical bowls.

4. Have the children use all of their senses to find differences in
the liquids. Ask them to look at the three liquids and see how
they look different. then ask the children to smell each of the lig-
uids. When they. have finished looking and smelling, ask each
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child to put one finger in the syrup, feel it, and then taste it. After
wiping their fingers on a damp paper towel, ask children to touch
and taste the oil, wipe, and then touch and taste the water. Final-
ly, the adult can shake each of the bowls gently while children
listen to hear if there are any differences in the sounds of the
liquids.

B. Small group discussion

After each group has finished exploring with their five senses,
have a discussion about the differences they found. Ask children
to discuss the differences by sight, by smell, by touch, by taste,
and by sound. Make an experience chart with the children to
document the activity. Encourage descriptive vocabulary to
describe the sensory nature of the activity. Some of the observa-
tions children have made about the liquids are ‘“The syrup looks
like Jell-o0.’” *“The syrup is stickier than the others.”’ ““The oil is
yellower.”’

EQUITY ISSUES

At first some children may not be comfortable touching unfamiliar
substances. This is part of the ‘‘yucky’’ attitude that begins early and
continues to impede many children’s (most often girls) pursuance of
science throughout school. For example, there may be a reluctance to
handle snails or snakes, to dissect laboratory animals, or to handle
internal organs. Therefore, it is important that all children have the
opportunity to try this experiment and that you provide special sup-
port and encouragement to those children who show reluctance.

BE AWARE

While differences between liquids such as oil and syrup might be
quite apparent to an adult, children may not be able to easily
distinguish between them. Be sure to allow ample time for children to
explore each liquid and clarify any confusion that may occur.

EXTENSIONS

While this activity focuses on using the senses to find differences,
other sources of differenccs can be explored such as weight or rate at
which the liquids pour. In addition, other liquids can be used to do
the activity e.g., other kinds of syrup, different juices, vinegar, or
molasses.

Priscilla Caine, kindergarten teacher at School Number Four,
Lawrence Public Schools, suggested the foregoing activity.
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ACTIVITY |

WO
IN
ONE

PURPOSES

¢ To help children begin to explore ways liquids interact.

® To help children begin to understand the concept of insolubility.
e To encourage children to describe what they see.

WHAT CHILDREN LEARN
Observation skills.
¢ How liquids of different densities interact.
¢ New vocabulary.
¢ The aesthetics of science.

FORMAT

' A. Large group discussion (10 minutes).
B. Small group activity (15-20 minutes for each small group).
C. Large group discussion (15 minutes).
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MATERIALS AND SUPPLIES

Clear plastic bottle with cap
with the label soaked off, e.g., 18 oz. shampoo bottle

Vegetable oil

Water

Food coloring

Experience chart paper and markers

BACKGROUND INFORMATION

If two liquids will not combine when they are mixed, then the liquids
are insoluble, i.e., one liquid will not dissolve in the other. Oil and
water are two common insoluble liquids. Soluble liquids are those,
such as water and milk, that will combine when mixed to form one
liquid. .

If two insoluble liquids are combined in a bottle, no matter
how much they are shaken, the heavier (or denser) liquid will settle to
the bottom and the lighter liquid will rise to the top. In this activity,
oil is lighter (or less dense) than water.

Wher you shake a bottle with two insoluble liquids in it, three
different types of bubbles form. These are 1) air bubbles rising to the
top of the bottle, 2) bubbles of the lighter liquid also rising and 3)
bubbles of the heavier liquid falling to the bottom of the bottle.

ACTIVITY

A. Large group discussion
1. Prepare the bottle beforehand.

_a) Empty a clear shampoo bottle, soak off the label, and clean
thoroughly. :

b) Fill the bottle with one cup of food-colored water. Use any
color but yellow, which is too close to the color of oil.

c) Add one cup of oil to the bottle.

d) Screw the cap back on tightly.

2. During circle time talk about what children learned about oil
and water when they used their senses in Activity I. Ask them
what they think will happen when two of the liquids they used in
the earlier activity are put in one bottle.

B. Small group activity

1. Work with groups of four children with the bottle. Give
children ample time to explore freely and formulate their own
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questions. Later, you might want to pose some additional ques-
tions: S

*  What will happen if we shake the bottle?

*  What will happen if we turn the bottle upside down?

* Which liquid goes to the bottom? Is it always the same?
Why? - '

ERIC
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2. Write down the children’s questions and observations. Make
sure each child has an opportunity to work with the bottle. This
may take several days.

C. Large group discussion

1. When all the children have worked with the bottle, have them
come together in a large group. Show them the bottle and ask
| what they observed. Help the children draw scme conclusions
about the liquids in the bottle. Children have Jravr conclusions
such as ‘““The water goes to the bottom,”” ‘“Ine: are difierent
kinds of bubbles.”” ““When you shake the bottle, j: makes a dif-

ferent color.”

2. With the chiidren, make an experience chart to document the
experiment. You may want to introduce the word insoluble, i.e.,
“‘doesn’t mix.” Be sure the churt includes which liquid always fell
to the bottom and why. Mount the chart in the room. Put the
bottle on a tabie where children can continue to work with it in-
dividuaily or in small groups.

EQUITY ISSUER

Be sure each child has a chance to work with the bottle, draw conclu-
sions, and to share those conclusions with others. Be sure that the
groups consist of both girls and boys whenever possible.

BE AWARE

Do not use plastic bottles with spouts or pour caps. It is very difficult
to make those caps leakproof.

EXTENSIONS

Prepare the bottle a second time and change the color of the water.
For example, if you color the water red, when you shake the bottle,
varying shades of orange will appear. If the water is blue, when
shaken, varying shades of blueish green will appear. Yellow food col-
oring is not recommended, however, since the contrast with the oil is
not sharp enough,

Explore soluble liquids as well as insoluble ones. After the
children have finished experimenting with oil and water, pour milk
into a bottle and then pour in some water. Shake up the bottle and
have the children watch the milk and water combine. Discuss the dif-
ferences between what happened when the milk and water were
shaken in a bottle and what happened when the oil and water were
shaken in a bottle. .

T 82

e




r 86 BOTTLES AND LIQUIDS

ACTIVITY I

TRAVELING
THROUGH
DIFFERENT

LIQUIDS

PURPOSES

® To help children explore how the same object acts in different
mediums.

® To help children begin to cxplbre the concept of gravity.

WHAT CHILDREN LEARN

Observation skills.

* Information about viscosity and its effect on an object as it falls
through different liquids.

¢ Independent work skills.
® Vocabulary skills.
o Recording skills.

FORMAT

A. Large group discussion (10 minutes).
B. Small group activity (15-30 minutes).
C. Large group discussion (15 minutes).

83
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MATERIALS AND SUPPLIES

Two identical clear plastic bottles and caps
e.g., 18 0z. shampoo bottles with the labels soaked off

Two identical small screws
Light Karo (corn) syrup

Water
Experience chart paper and marker

BACKGROUND INFORMATION

When the objects are placed in the b- .ics, or when the bottles are
turned upside down, the objects will f " to the bottora of the bottle.
Gravity, the pull of the earih on objeci.  'se toit, causes the objects
in the bottles to *“fall.”

~ The speed of a falling object is influenced by the medium (lig-
uid or gas) through which it is falling. For example, an object will fall
faster in air than in glue. The stickier, or more viscous, the liquid in
‘which an object is falling, the slower the object will fall. Since syrup
is the most viscous liquid in this activity, the object will fall slower in
it. Since water has very little viscosity, the object will fall quickly.

ACTIVITY

A. Large group discussion
1. Prepare the bottles beforehand.

a) Empty the shampoo bottles, soak off the labels, and clean
thoroughly.

b) Fill one bottle with two cups of water, put one screw init, and
put the cap back on tightly.

c) Fill the second bottle with two cups of light Karo (corn) syrup,
place the screw in it, and put the cap on tightly.

2. During circle time, talk about what children learned about
syrup and water when they used their senses in Activity 1. Be sure
they remember that the syrup looked and felt much stickier than
the water.

3. Explain to the children that they are now going to observe
what happens when objects go through different liquids.

B. Small group activity

Work with groups of four children with the bottles. Allow ample
time for each child to explore the bottles. Ask what will happen if
the bottles are turned upside down. Help children observe the
speed of the screw, the sound it makes in each liquid, tke dif-
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ference in bubbles, the way the lign': runs down the sides of the
bottles. Keep notes on their observations.

It is a good idea to have smgil bowls of water and Karo
(corn) syrup on the table with ke %ottles so children can make
the connection between how th+ lic uids feel and how the objects
fall through them in the bottles. _ver a period of several days,
have all of the children work with the vottles.

C. Large group discussion

When all the children have worked with the bottles, have them
come together in a large group. With the children make an ex-
perience chart to document the experiment. Be sure it includes in
which liquid the screw feli more slowly and in which one the
screw fell more quickly, and why. Children might enjoy using the
words viscous and viscosity. Mount this bottle experie ace chart
next to the ones from the previous activities. Set the bottles out
on a table near the charts so children can continue to explore
them on their own.

EQUITY ISSUES

Early physics experiences such as the bottle activities are important
for all children. Since traditionally girls do not - ~ose to take physics
courses in high school and beyond, it is essential that they begin to
have these experiences very early.

BE AWARE

If the small object you put in the bottles doesn’t sink, much of the
purpose of the activity is lost. Before doing the activity with the
children, check to make sure the screws you selected will sink, not
float. Also, most screws (except for galvanized ones) rust in water
after a few weeks, so you will want to replace the screw with an iden-
tical one and change the water frequently. It would be interesting to
iet the children problem-solve about why the screw rusts in water but
not in syrup (the more viscous material coats and Iubricates the
Screw).

EXTENSIONS

Take the two bottles from this activity and, in addition to the screws,
add lighter objects, e.g., paper clips, small safety pins, sequins. Have
children observe the different rates at which different objects fall.
Some objects might float in the syrup, but fall in the water. There
will be no observable difference between a paper clip and a screw fall-
ing through the water, but a paper clip will fall visibly slower than a
screw in the syrup. . :
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OVERVIEW

American life depends on machines. Machines are everywhere, from
the stick a person might use as a lever to help move a rock to the
sophisticated computers that guide the space shuttle. Yet in spite of
the pervasiveness of machines, they often are taken for granted, and
few of us know much about how they work. Many times it seems
“magic”’ that a car runs or that a computer works. Because of inex-
perience with machines, teachers, for the most part, don’t provide
opportunities for children to explore machines and how they work.

There are many good reasons to include machines in the early
childhood classroom. Many children, both boys and girls, are
fascinated by machines. Learning how they work helps to develop
visual-spatial and problem-solving skills. In addition, since children
are living in an age of technology, it is important for them to under-
stand people’s roles in developing and controlling its use.

While some children have the opportunity o explore machines
outside of school, many do not. And girls are among the ‘‘many who
do not.” In our society, machines and tinkering are seen as ap-
propriate activities for boys but -ot girls. Qutside of school most

‘boys are expected to take apart a -ck or play with an engine, while
few girls are encouraged in this arection and most are discouraged.
If machines are made part of the curriculum, many girls will have a
chance to develop a degrec of comfort with machines and
technology.

‘““Machines and Me” has been designed to make learning
about and using mackines an interesting and fun part of an early
childhood curriculum for girls, boys, and for their teachers. As part
of each activity, background information is provided about how the
machines work. The activities focus on machines that are both easy
to find and safe, machines that children and teachers see and use
every day.

The initital activities introduce children o machines and help
them identify machines in the class, in their homes, and in the world.
In Jater activities, technology is demystified by having teachers and
children tinker — take machines apart to see how they work and
what can be learned from them.

Teachers have found the activities easy to use and to incor-
porate into the classroom, while children were both interested and in-
volved. For example, during the pilot testing, two girls found
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ressserzbling a focd grinder a real challenge. In spite of their initial
problems figuring out how to put the grinder together, they would
not let anyone, adult or child, help them. After a while they figured
out what to do. As they tinished, they both yelled, ‘‘We did it by
ourselves,’”’ and the class applauded.

The Machines and Me activities ;nclude:

Activity 1  Machines in School ond at Home
Activity I Machine Books and Collages
Activity Il Classroom Technology

Activity IV Setting Up a Technology Center
Activity V. Taking Technology Trips

ACTIVITY !

MACH!NES
IN SCHOOL
AND

AT HOME

PURPOSES

To help children learn what machines are.

e Toincrease children’s awareness of how machines extend human
ability. ; _ ‘

e To increase the interest of all children in machines.
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WHAT CHILDREN LEARN

* What machines are.

* The names and functions of familiar machines.

e Math skills, e.g., to categorize and make sets oi machines.
e Beginning rerearch skills.

FORMAT
A.. Large group discussion and classroom tour (15 minutes).
B. Large group discussion (10 minutes).

MATERIALS AND SUPPLIES

Large construction paper and markers

BACKGROUND INFORMATION

A machine is something that is constructed or built to transmit mo-
tion, energy, or force. Machines make tasks easier for people to do.
One of the most basic machines is the lever and fulcrum (a seesaw is
an example of a lever and fulcrum). Using a lever and fulcrum to lift
a weight is a lot less work than just lifting it. In fact, there is an old
saying that one could move the world if one could just find a lever
long enough and a place to stand.

In the classroom or in the world, people are surrounded by
machines. Many machines however, are not recognized as such. In
the classroom some of the mzchines that can be found are: light
switches, lights, pencil sharpeners, door hinges and doorknobs,
telephones, tape dispensers, wheels and axles on pull toys, bikes,
wheelchairs, the food cart, water faucets, and toilet flushing
mechanisms. Desks and chairs are not machines because they don’t
do anything. Doorknobs are machines because they transmit the mo-
tion of turning the knob into moving the latch so the door can be
opened.

ACTIVITIES

A. Large group discussion and classroom tour

In a large group, talk about machines with the children. Ask
them ‘‘what is a machine?’’ Discuss with them how machines
help us work and make our jobs easier. Have the children name
some machines and talk about how they work. Examples can be
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as siraple as the wheels that make it easier to pull things around or
as complex as the school buses that make it easier to come to
school.

Have the children look around the classroom and find all
the machines they can. As each child mentions a machine, ask the
group what the machine does. With the children, make a list of
““Machines in Our Classroom.’’ Some children may want to draw
pictures of the machines. Hang up the list in the classroom.

B. Large group discussion

Talk with the children about some of the machines they have at
home, such as egg beaters, TV sets, or refrigerators. Suggest that
the children go home and look for machines. :

At circle time the next day, talk about the machines child-
ren found at home and what they do. Make a list of ‘‘Machines in
Our Homes.’’ Hang it next to the ‘“Machines in Our Classroom’’
list.

BE AWARE

The children will come up with some ‘‘raachines’’ that may or may
not be machines. A vule of thumb is, if it is active, it is a machine, if it
is passive, it is no-.

EQUITY ISSUES

It is important that children understand that everyone regardless of
sex, race, or disability can and does work with machines. When
.choosing pictures for the classroom walls, for bulletin boards, and
for classroom activities such as collaging be sure to search for il-
lustrations that show a diversity of women and men operating and
fixing machines.

If a child in your classroom uses a hearing aid, it would be an
opportunity to discuss this machine in the context of technology. A
wheelchair (manually or electrically operated) could be discussed in
the same context.

EXTENSIONS

After discussing machines the children found at school and at hcome,
have them use their imaginations to think up some machires they
would like to invent — such as a machine to pick up their clothes.
Children could report on their machines, write stories, and draw pic-
tures. Bind the stories and put them in the classroom library.
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ACTIVITY |l

MACHINE
BOOKS
AND
COLLAGES

PURPOSES
¢ To help children understand the role of machines in daily life.
e To increase the visibility of machines in the classroom.

WHAT CHILDREN LEARN

 Increased awarexess of different machines.
e Names and functions of different machines.
e Small motor coordination.

FORMAT

A. Large group discussion and collage-making (20-30 minutes).
B. Individual work {oagoing).

4
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MATERIALS AND SUPPLES

Large sheet of paper
for collage

Magazines

such as National Geographic, Scientific American, Sports and
Spokes, Family Computing, Classroom Computer, Learning, Ladies
Home Journal, and others that carry pictures of machines

Scissors
Glue

BACKGROUND INFORMATION

There are¢ 4 great number of different types of machines. These in-
clude machines related to transportation — cars, buses, wheelchairs,
airplanes, motor boats, trains, bicycles, roller skates; food processing
machines — can openers, stoves, refrigerators, egg beaters, toasters,
coffee and spice grinders, coffee makers; business machines —
typewriters, computers, pencil sharpeners, air conditioners,
elevators, copiers, calculators, postage machines.

ACTIVITIES

A. Large éroup discussion and collage-making

Collect a number of magazines with pictures of a variety of
machines. Include science-oriented publications such as Scientific
American, general interest magazines such as McCalls, computer
magazines such as Creative Computing, and car magazines such
as Road and Track.

Take down the lists and drawings the children have made
previously about machines and have a discussion about the many
machines they discovered in the classroom and in their homes.
Bring out the magazines and ask children to look for pictures of
machines to cut out and make into a collage. Show the children
some examples of different types of machines pictured in the
magazines. Have them go through the magazines and find pic-
tures of additional machines. Have the children make collages
out of the pictures they have cut out.

B. Individual work (ongoing)

After the children have completed their collage, have them begin
to make individual books about the machines they use. The
books can be composed of drawings .and/or pictures from
magazines. As children learn about and use more maci:ines, have
them make drawings or find pictures of the ‘‘new machines’’ and

9
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put them in the machine books. As children’s experiences with
machines grow, so will their machine books.

EQUITY ISSUES

Be sure to have pictures that show women and men using machines in
nonstereotypical ways for the collage and machine books. For exam-
ple, have pictures of women fixing cars and men using kitchen ap-
pliances.

Remember that the children’s —achine books will e reflecting
their experiences with machines. From time to time check the
children’s tooks to see if they reflect that girls and boys are ‘‘ex-
periencing’’ a variety of machines. If not, provide them with addi-
tional opportunities and again reinforce the ideas that all machines
are for both sexes. '

EXTENSIONS

Check the picture books in the classroom to see if any include girls
and boys working with machines, Consider including books about
children and machines in the class library (see ‘‘Resources’’). !

After the children have completed the class collage, you could
have children make individual collages using seis of machines, e.g.,
food machines, machines with wheels, business machines, industrial
machines.

95
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ACTIVITY Il | =

CLASSROCOM
TECHNOLOGY

PURPOSES

¢ To demonstrate the functioning of some everyday machines.

¢ To encourage children to take machines apart to see how they
work.

WHAT CHILDREN LEARN

Problem-solving skills.
¢ Visual-spatial skills.
¢ To recognize familiar shapes in machine parts.
¢ The fun of tinkering.
¢ Small motor coordination.
¢ Self-esteem.

96
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FORMAT

A. Large gioup discussion (10 minutes).
B. Individual and small group work (15 minutes).
C. Large group discussion (20 minutes).

MATERIALS AND SUPPLES
Hand food grinder

Food
carrots or shelled nuts

Plates

BACKGROUND INFORMATION

A food grinder was selected because it is an interesting machine and
has a small number of relatively large parts that can be put back
together by four-, five-, and six-year-olds. In addition, the grinder
works both before the children take it apart and after they put it back
together. Most importantly, the grinder is safe to take apart and put
together and is safe to use. Food grinderslast forever and can be used
for many years. Parents and grandparents may be willing to donate
old food grinders.

Before you do thic activity with the class, be sure that you
know how to take the grinder apart and put it back together. Food
grinders work by turning the handle. As you turn the handle, the
spiral core pushes the food against the graters or grinders, which cut
it into small pieces. The pressure causes the food to push through the
grinder holes and come out on the other side.

ACTIVITY

A. Large group discussion

At circle time, introduce the food grinder to the children by ask-
ing if any children have ever seen or used one. Ask one child to
demonstrate it by grinding some food. If vegetables are used,
wash them first so that the children can eat them after they are
ground. Explain to children that they all will have a chance to ex-
periment with the food grinder.

B. Individual and small group work

1. Set up the grinder and have small groups of two to three
children grind some shelled nuts or carrots. Be sure that every
child experiences the grinding process. Have the children watch

37
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the grinding and figure out how the grinder works. Be sure to
save the ground food.

2. Have the children take the food grinder apart (remind them
they will be putting it back together) and wash and dry the pieces.
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3. Have the children reassemble the food grinder. Remember
that some children will take longer than others to do this. Provide
support, but encourage the children to put the grinder together
by themselves.

C. Large group discussion

Take the ground food and use it to make a snack. Fo: example,
the carrots can be combined with raisins to make carrot salad or
ground peanuts (peanut butter), can be spread on crackers. Talk
with the children about what they learned. Have them talk about
the different pieces of the grinder — their wonderful round spiral
and octagonal shapes — and what makes the food grinder work.
Also ask children to describe how they felt about putting the
grinder back together.

BE AWARE

It is very difficult to accidently hurt yourself taking a food grinder
apart, unless you drop it on your toe. However, when the children
are grinding, they should be cautioned not to stick their fingers in the
grinder.

Once they are introduced to taking the machines apart, most
children want to do more. Remind them very strongly that they are
not to take things apart at home or at school without an adult’s per-
mission.

EQUITY ISSUES

Try not to help the children put the grinders back together. Some
groups will take longer than others to put the grinder into one piece,
but almost all groups can do it, and the pride of ‘“‘we did it all by
ouselves’’ is very important. In addition, studies have shown that
adults have a greater teqdency tc help girls perform manual tasks,
e.g., using tools, woodworking. Therefore, it is especially important
that girls be encouraged to problem-solve and meet the challenge of
doing it themselves.

EXTENSIONS

Have the children make drawings of the pieces of the food grinder
and label the order in which the pieces go back together.

If no food grinders are available, drip coffee pots, pencil
sharpeners, or pepper mills can be used. If you have more than one
grinder grating piece, use the different pieces and let the children see
how different graters cause the food to come out in different shapes
and sizes.

5
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ACTIVITY V

SETTING UP
A TECHNOLOGY
CENTER

PURPOSES

To increase children’s skills in working with tools.
e To increase all children’s interest in tinkering.

e To encourage children to take machines apart to see how they
work.

WHAT CHILDREN LEARN

e How to work with tools.
e What makes machines work.
¢ The fun of tinkering.

FORMAT

A. Large group discussion (10 minutes).
B. Individual and small group work (ongoing).

100
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MATERIALS AND SUPPLIES

Spare machines with small num:bers of large parts
e.g., food grinders, plant misters, hand drills with gears (and no
bits), pepper mills, drip coffee pots, and anything with hinges

Small needle nose pliers

Phillips and slot screwdrivers of different sizes
Boxes of various sizes

Colored labels

Box for rools

BACKGROUND INFORMATION

It is important to know how the machines you select for the
technology center work and how to take them apart and put them
back together. For example:

Plant misters — when one squeezes the bulb or handle of a plant
mister, air is forced out of the tube. Water then rushes up to fill
the empty tube (a partial vacuum) and out. A close look at the
hole where the water comes out reveals that the edges are rough;
this causes the stream of water to break up into a mist.

Hand drills with gears — when you turn the handle, the teeth on
the rest of the wheel turned by the handle hook into the teeth of a
horizontal gear and turn it as well as the shaft with the drill bit in
it. The turning and the pressure you apply cause a hole to be
drilled. The size of the hole depends on the size of the bit used.

Pepper mills — these work in much the same way as food
grinders. As you turn the handle, the spiral core pushes the pep-
per against the graters or grinders. The pressure causes the pepper
to push through the grinder holes and come out as small ‘“chips”’
of pepper.

ACTIVITY

A. Large group discussion

1. Set up one machine jn the technology center beforehand. The
center should have its own tools and a tool box. Each machine
should also have its own box. Each piece of a machine and its box
should be coded with a label of the same color when there ismore
than one machine in the center, to keep the pieces together.

101 ,
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2. Gather the children around the technology center and talk
about the machine that is there. Explain that this will be a part of
the classroom and that everyone will be able to work in the
center. Discuss how the tools should be used and this will help the
children set up rules for the center. These may include:

e All parts must be put away in the correct box.
e Only one tool may be used at a time.

i o Tools and machines must stay in the center.

* Npo running with tools in hand.

3. On successive days introduce additional machines and put
them and their storage boxes in the technology center.

B. Individual and small group work (ongoing)

In the beginning, assign smali groups of children to the
technology center. Make sure that each child knows how to use
the screwdrivers and pliers and at least tries the center. Later on
use can be voluntary, as are the other centers, but keep an eye on
it to be sure that both girls and boys use the center.

BE AWARE

After a stay in the technology center, few machines will work well.
Therefore, don’t use machines that have to be returned to owners.
Check periodically for sharp and broken pieces and replace either the
broken part or the machine. Remind the children very strongly that,
outside of the technology center, they are not to take things apart at
home or at school without an adult’s permission.

Try to ensure that every child is comfortable working in the
center. if you stay there and help children who need support and en-
couragement, those children will be more likely to try the center.
Remember the teacher’s presence in an area serves as a ‘‘magnet’’ to
draw children to it.

EXTENSION

Change the machines in the technology center from time to time and
have the children develop picture guides for putting the pieces back
together. If parents agree, children can bring in items for the
technology center that they are interested in investigating.

102
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ACTIVITY V

TAKING
TECHNOLOGY
TRIPS

PURPOSES

To provide a new perspective on class trips.

® To further increase children’s awareness of the role machines
play in our lives.

® To further increase all the children’s interest in how machines
work.

WHAT CHILDREN LEARN

® To recognize machines in the larger community.
® The different machines workers use.
® How some machines work.

FORMAT

A. Large group trip.
B. Large group discussion following trip (10 minutes).

MATERIALS AND SUPPLIES

Experience chart paper and markers

103




BACKGROUND INFORMATION

Itis helpful to know about two or three machines that are used by the
workers you will see on your field trip and to prepare some questions
that can be asked about how the machines work. For example:

Sample Trips

Firehouse

Bank

Most trips

School bus

Sample Machines

Truck

Ladder

Pump

Automatic Teller
Coin counter

Safe

Typewriter

Copying Machhine

Steering wheel

Ramp-

Hydraulic lift
for wheelchair
accessibility

MACHINES AND ME 107

Sample Questions

How is the hose
rolled and
unrolled?

What makes the
ladder go up?

What makes the
water go up?

How diaes it
work?

How docs it tell
the coins apart?

How does the
lock work?

How does striking the
keys

make the

letter print?

What makes
the paper
go through?

How does it make
the wheels

turn left and
right?

How does it make
it easier for
people to get

into the bus?

What makes it
go up and
down?

104
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ACTIVITY

A. Large group trip

When setting up a trip, explain to the people at the site that a ma-
jor focus of the trip is machines and how they work. Suggest a
machine thz¢ children could see “‘in action.’”’ Request that the
children be shown what the machine does and, as much as possi-
ble, how it works. You may want to provide the people at the site
with some sample questions the children might ask such as those
listed in Background Information.

Try to arrange a trip to a worksite where the worker who
will demonstrate the machine is a person of color, female,
and/or someone with a disability. This experience will serve to
expand children’s perceptions of who can and does work with
machines.

Before the trip have a class discussion. Talk about what
happens at a firehouse (or other site). Have the children talk
about machines that they might see. If you are going to a
firehouse, plan to look at the engine inside the hood of the truck.

B. Large group discussion following trip

1. When you return to the classroom, have a discussion about the
machines you saw. Have the children use their imaginations to
design other machines that the firehouse (or other site) might use.
Make an experience chart to document the technology trip.

2. It may be that the questions the children asked will not have
been answered during the trip. If that happens, with the children
find out the answers by asking “‘experts,’’ e.g., parents, school
personnel, or by using reference books.

BE AWARE

Many times adults who provide information on a class trip, e.g., a

- postal worker or firefighter, are unfamiliar with preschoolers.
Therefore, they may offer too much information in a style that is too
technical for young children to absorb. Try to speak to the guide in
advance, or if this is not feasible, be prepared to translate the infor-
mation given into more age-appropriate language.

EQUITY ISSUES

If it is possible, request that a woman guide the tour and explain the
technology. Experiences with actual role models do much tc dispel

105

g




MACHINES AND ME 109 —

stereotypes. Make the guide aware that you want all the children to
understand technology and be comfortable with machines.

Guides are sometimes not aware of equity issues and give bi-
ased messages. If that happens, be prepared to respond. For exam-
ple, if a guide says that only men should be firefighters because
women don’t have the strength, firmly explain that while some
women will not have the strength neither will some men and thus
strength, not sex, should ve the basis for getting the job.

EXTENSIONS

Include a technology focus in all walks or trips. You might take the
children to a supermarket where, in addition to food, children can
learn about cash registers, scales, price scanners, automatic doors,
and conveyor belts. You also might explore the school building in
terms of technology. :

The suggestion for technology trips comes from Dr. Selma Greenberg,
School of Education, Hofstra University, Hempstead, N.Y.
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—

Math and
Science

at the Early
Childhood

Level
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OVERVIEW

It is not easy to assemble math and science resources at the early
childhood level. It is especially difficult to find age-appropriate
materials that address the physical sciences and math concepts other
than numbers. And, if one is looking for such materials that also are
nonsexist, multicultural, and inclusive of people with disabilities, the
task becomes even more difficult. Despite the recent thrust toward
improving math and science education at ail levels, many children’s
books about these topics date from the early 1960s when there was an
earlier focus on math and science brought about by Sputnik.
Although some of these books are fairly well balanced in their treat-
ment of girls and boys, they are dated in the manner in which
children and parents are depicted.

Wherever possible books for children have been selected that
relate to the concepts that are addressed in this guide. Every attempt
has been made to choose books that are nonsexist and represent a
variety of cultures. Not one book on a math or science theme could
be found that includes children with disabilities.

Other sections of this bibliography are Background Resources
for Teachers and Parents, including books, booklets, and articles;
and Additional Resources, including organizations that offer
materials and information to help create an equitable math/science
learning environment.
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BOOKS
FOIR
CHILDREN

Boston Section of the Society of
Women Engineers. Terry’s Trip.
Boston: Boston Section—Soclety
of Women Engineers (52 Poole
Circle, Holbrook, MA 02343),
1982,

| Women Englocer

by the BodloR Section of the Soclety of

Terry, an independent girl of
about six, goes to visit her aunt
and cousins in the city. She

goes by herself on a train and
is met by her Aunt Jennifer,
who is an engineer. Terry visits
the toy factory where Aunt Jen-
nifer works and meets many
different engineers who
oversee production. Terry finds
out that she will need to learn
math, physics, and chemistry if
she wants to become an en-
gineer like her aunt. Simple
black-and-white drawings and
straightforward text make this
a good introduction to science-
related careers.

Bradbury, Lynne. lllustrated by
Lynn N. Grundy. Colors and
Shapes. Loughborough, England:
Ladybird Books (U.S. distributor:
Hutchinson Books, Lewiston, ME
04240), 1981.

A simple and colorful book
about shapes; suitable for very
young children. Very little text,
but many intriguing illustra-
tions of shapes, animals, and
objects for children to identify.
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Gibbons, Gail. New Road! New
York: Thomas Y. Crowell, 1983.

Explains the technology used
in building a road and shows
many tools and machines in
operation. Females and males
read plans, use surveying tools
and computers, and drive
heavy machinery. Bright, four-
color illustrations are
multicultural as well as
nonsexist. New Road! is part of
a series by Gail Gibbons that
includes The Post Office Book.

Hoban, Tana. Circles, Triangles
and Squares. New York: Mac-
millan Publishing Company,
1974,

This prize-winning book con-
tains no text but features a fine
series of black-and-white
photos by Tana Hoban depic-
ting circles, triangles, and
squares in the environment.
The cover features two girls
drawing figures using shapes,
and multicultural pictures of
active girls appear throughout.

Homan, Dianne. lllustrated by
Mary Heine. I/n Christina's
Toolbox. Chapei Hill: Lollipop
Power, Inc. (P.O. Box 1171,
Chapel Hill, NC 27514), 1981,

Christina uses the tools in her
toolbox to construct a bird

-feeder. She is shown sawing,

measuring, hammering, and us-
ing a screwdriver. Christina is
active and capable and enjoys
using tools just as her mother
does. The book portrays a
Black family in nonstereotypi-
cal sex roles,

Lenthall, Patricia Riley. lllustrated
by the author. Carlotta and the
Scientist. Chapel Hill: Lollipop
Power, Inc., 1973.

Carlotta is a penquin who sets
out to gather food for her fami-
ly. On her way, she finds an in-
jured scientist and helps her
back to her base camp. While
Carlotta is away, her mate nur-
tures their egg until their baby
penguin hatches. Offers non-
stereotypical views of male
and female roles and in-
teresting information on
Emperor penguins.
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Lionni, Leo. lllustrated by the
author. Inch by Inch. New York:
Astor-Honor, Inc., 1960.

An inch worm about to be
eaten by a robin proves its
worth by measuring the robin’s
tail and various parts of other
birds. A fun introduction to
measurement that could be
followed by activities with
rules, strings, blocks, and
other forms of measurement.
Unfortunately, both the robin
and the inch worm are referred
to as “he.” Beautiful, soft-
colored drawings by Lionni.

Lionni, Leo. lllustrated by the.

author. Little Blue and Little
Yellow. New York: Astor Books,
1959.

A classic about what happens
when. colors mix: circles of
blue and yellow become green,
and they are not recognized by
their respective parents when
they come home. Again, even
the two circles that are the
main characters of this book
are referred to as “he’! Other-
wise, the book is a fine in-
troduction to the chemistry of
color mixing.
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Mandel;, Muriel. lllustrated by S.
Matsuda. Physics Experiments
for Chiidren. New York: Dover
Publications, Inc., 1959.

Contains experiments to do
with machines, heat, sound,
light, and magnetism and elec-
tricity. Although the book Is
meant to be used independent-
ly by elementary school age
children, early childhood
teachers can easily adapt some
of the activities for use with
preschool children.

Podendorf, llla. lllustrated by
Frances Eckart. Change and
Time. Chicago: Childrens Press,
1971,

A book about physical changes
in solids, liquids, and gases
that go on around us all the
time. Changes caused by temp-
erature, evaporation, friction,
and light are discussed. Al-
though the Illustrations are
dated, they are multiracial, and
girls and boys are fairly well
balanced.

“2chneider, Herman, and Schnei-
- er, Nina. lllustrations by Harriet
Sherman. Science Fun with a
Flashlight. New York: McGraw-
Hill Book Company, 1975.

A group of children at a
costume party experiment with
flashlights after a power fall-
ure. The book then goes on to
describe a varlety ot nighttime
and daytime shadow activities.
lllustrations are multiracial,
and there Is a fairly good
balance of girls and boys.
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Srivastava, Jane Jonas. lllustrat-
ed by Aliki. Weighing and Balanc-
ing (Young Math Books). New
York: Thomas Y. Crowell Com-
pany, 1970.

An introduction to weighing
and balancing. Describes some
of the history of weighing
things by hand and the devel-
opment of scales and fixed
measurements such as the
pound. The illustrations are
multiracial, and some active
girls are depicted. Males,
however, predominate. This
book is part of a series
developed at the University of
lllinois. Other titles include
Estimation, And What is Sym-
metry?, and How Did Numbers
Begin?

Wahl, John, and Whal, Stacy. /
Can Count the Petals of a Flower,
Reston, VA: National Council of
Teachers of Mathematics, Inc.

(1906 Association Dr., Reston VA
22091), 1976.

Beautiful color photographs of
flowers having from one to ten
petals. Combinations of
flowers are used to count up to
sixteen petals. Children lear
to keep track as they count the
petals in a circle. Four large
posters taken from the book's
illustrations also are available.

e ,_,_..,Fﬁ;iGE‘G
NTON YOUR
cou AFRICAN STY -
Chandia Zmldt-;k): ”[lu!n.lt.«l by _[m)

Pinkyiey

Zaslavsky, Claudia. lllustrated by
Jerry Pinkney. Count on Your
Fingers African Style. New York:
Thomas Y. Crowell, 1980.

Finger counting is a practical
strategy in the African
marketpiace, where people
who speak many different
languages come together to
trade. This simple book, il-
lustrated with highly authentic
black-and-white drawings of
African people from many
countries, helps children
understand the practical uses
of mathematics.

. 113



BACKGROUND
RESOURCES
FOIR
TEACHERS
AND PARENTS

BOOKS/BOOKLETS

Brenner, Barbara, and Endreweit,
Maries. Bank Street Family Com-
puter Bock. New York: Ballantine
Books, 1984.

An easy-to-use introduction to
computers for the whole fami-
ly. Practical information is of-
fered in nontechnical lan-
guage. Contains a useful bibli-
ography of selected software
for children age three and up.
Unfortunately, the cartoon il-
lustrations are extremely sex-
stereotyped.

Brown, Sam Ed. lllusirations by
Silas Stamper. Bubbles Rainbows
and Worms: Science Experi-

ments for Pre-School Children.
Mt. Rainier, MD: Gryphon House
(P.O. Box 275, Mt. Rainier, MD
20712), 1981.

A very easy-to-use format and a
broad range of science ac-
tivities. Stresses the impor-
tance of early childhood
science. Two drawbacks — in
the illustrations that feature
children, boys predominate
and have the more active roles.
(The one picture that features
two girls shows them dressing
up to illustrate an activity
about the seasons.) Also, the il-
lustrations are of white
children only.
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Brown, Sam Ed. lllustrations by
Jula Libonn. One, Two, Buckle My
Shoe: Math Activities for Young
Children. Mt. Rainier, MD:
Gryphon House, Inc., 1982.

Very simple and familiar math
activities for one-to-one cor-
respondence, counting, match-
ing, measuring shapes, se-
guencing, and other beginning
mathematical concepts. The il-
lustrations are multicultural,
but the generic “he"” Is used
even when an illustration
features a girl.

Downie, Diane, Slesnick, Twila
and Stenmark, Jean Kerr. Math
for Girls and Other Problem
Solvers. Berkeley: Lawrence Hall
of Science, University of Califor-
nia, 1981.

Activities especially designed
to develop visual-spatial and
problem-solving skills In girls
so they will not avoid math
courses later on. Since the ac-
tivities are geared for children
6-14 vears of age, not all the ac-
tivities are age-appropriate,
and even the simplest one will
have to be scaled down for
preschool children. The
photographs are multiracial,
but the drawn illustrations are
all of children who are white.

Holt, Bess-Gene et al. Getting In-
volved: Your Child and Science.
Washington, DC: Office of
Human Development Services,
Administration for Children,
Youth and Families, Head Start

Bureau. Issued Nov. 1981, re-
printed 1983. DHHS Publication
Number (OHDS) 83-31143.

A booklet explaining simple
ways that parents can intro-
duce children to science
through experiences found in
the home and nearby communi-
ty. Presents a balanced view of
girls and boys participating in
science-related activities.
Other booklets in the series In-
clude Your Child and Math,
Your Child and Problem-Solv-
Ing, and Your Child’s Attitude
Toward Learning. Unfortunate-
ly, while the Information Is
good, these latter booklets
cannot be recommended be-
cause, unlike the science
booklet, the illustrations are
sexist, featuring many more
males than females involved in
activitites.

Jameson, Valerie. Scholastic Ear-
ly Childhood Program: Mathe-
matics Teaching Guide. New
York: Scholastic Book Services,
1981.

A comprehensive guide to a
full year of excellent and varied
math activities for preschool
and kindergarten. Activities are
centered around themes such
as Same and Different, Needs
and Feelings, Work and Play,
and Growth and Change. The
teaching guide is nonsexist,
multicultural, and includes
children with disabilities.
Although it is part of a larger
program that included hands-
on materials and assessment
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instruments, the guide is
available separately from
Scholastic, Inc., P.Q. Box 7501,
2931 East McCarty, Jefferson
City, MO 65102. The guide is
expensive, but schools get a 25
percent discount, and it would
be an excellent addition to a
teacher resources collection.

Kamii, Constance. Number in
Preschool and Kindergarten:
Educational Implications of
Piaget’s Theory. Washington, DC:
National Association for the
Education of Young Children,
1982.

A practical interpretation of
Piaget’'s theories about how
children learn to understand
numerical concepts as applied
to preschool. Makes a strong
case for encouraging a child to
think actively and autonomous-
ly, learning to construct
numbers rather than to pro-
duce ‘right” answers. The
generic ‘‘he’ s used
throughout, which Iis unfor-
tunate since the active,
problem-solving approach is
essential for all children.

Mitchell, Lucy Sprague, Young
Geographers. New York: Bank
Street College of Education,
1971.

First published in 1934, this
small booK is a classic about
how to help young children
understand spatial relation-
ships through exploring the en-
vironment In which they live.

RESOURCES 1197
Map-making and charting

“ideas, trips, and block-building

schemes are described and
discussed.

Myers, Helen. Scholastic Early
Childhood Program: Science
Teaching Guide. New York:
Scholastic Book Services, 1981.

A companion to the
Mathematics Teaching Guide
described above. Activities are
centared around the same
themes of Same and Different,
Needs and Feelings, Work and
Play, and Growth and Change.
Basic science concepts are
covered In age-appropriate, in-
teresting activities that range
from simple to more complex.
Illustrations are nonsexist,
multicultural, and include
children with disabilities. In-
cludes an extensive resource
guide. For ordering information
see Jameson, Valerle,
Scholastic Early Childhood
Program: Mathematics
Teaching Guide.

Nuffield Mathematics Project. En-
vironmental Geometry. New
York: John Wiley and Sons, Inc.,
1969.

Interesting and practical ideas
for helping children become
aware of shapes in the environ-
ment and the relationship of
form to function. Girls and
boys are shown manipulating -
materials, building outdoor
structures, and constructing
models of variously shaped
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buildings. Mathematics
Begins, Level 1 (1967) is
another part of the Nuffield
Mathematics Project that of-
fers Iinteresting and age-
appropriate math activities.
Contains good ideas for mak-
ing sets, graphs, and one-to-
one correspondence charts.

Zaslavsky, Claudia. Preparing
Young Children for Math. New
York: Schocken Books, 1979.

Simple ideas for games and ac-
tivities parents and teachers
can use to introduce math con-
cepts to young children. The
importance of allowing child-
ren to make mistakes and of
taking time to understand the
thinking process that has led
to the mistake Is discussed.
Games are arranged in three
areas: Shape and Space, Com-
paring and Measuring, and
Numbers. In referring to
children, “he” and “she” are
used alternately.

Zubrowski, Bernie. |llusirated by
Joan Dressler. Bubbies. Boston;
Little Brown and Company, 1979.

This Chiidren’s Museum Activi-
ty Book is part of a science
series issued by the Boston
Children’s Museum. Although
the book Is written for elemen-
tary school students, it is full
of ideas for exploring bubbles
that can be adapted for the ear-
ly childhood level. Other books
by Bernie Zubrowski include:
Messing Around with Baking

Chemistry, illustrated by Signe
Hanson, and Messing Around
with Water Pumps and SI-
pPhone, iliustrated by Steve
Lindbiom.

ARTICLES

Barnes, B.J., and Hill, Shirley.
“*Should Young Children Work
with Microcomputers — Logo
Before Lego?"' The Computing
Teacher, May 1983, pp. 11-14.

Raises some important ques-
tions avout young children’s
ability to use computers to
maximum advantage given
their preoperational learning
styles. Stresses the impor-
tance of experiential learning.

Burg, Karen. ‘‘The Microcom-
puter in the Kindergarten."
Young Children (The Journal of
the National Association for the
Education of Young Children),
vol. 39, no. 3, March 1984, pp.
28-33.

A cautious yet positive view of
selective use of the computer
in the kindergarten. Burg ad-
vocates individualized pro-
grams designed for the needs
of particular children. She is
careful to Incorporate com-
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puter actlvitles into a dally pro-
gram that stresses the value of
experlential learning.

Campbell, Patricia B. '‘Com-
puters and Children: Eliminating
Discrimination Before It Takes
Hold." Equal Play, vol. IV, nos. 1
& 2, Spring/Fall 1983, pp.4-7
{(Women's Action Alliance, 370
Lexington Ave., New York 10017).

As computers become more
prevalent in schools, inequities
in their use are arising. Girls
program less frequently than
boys, boys dominate the use of
the computers, and software
programs are geared toward
boys’' interests. The article
discusses the issues and of-
fers strategies for creating
computer equity Iin the
classroom.

Cuffaro, Harriet K. ""Microcom-
puters in Education: Why Is
Earlier Better?'' Teachers' Col-
lege Record, vol. 85, no. 4, Sum-
mer 1984, pp 559-568.

This article questions the ap-
propriateness of computers
and available software Iin the
early childhood classroom.
Citing what is IL.nown abcut
young children's preopera-
tional learning styles as defin-
ed by Piaget and the value of
experiential learning as defin-
ed by John Dewsey, Cuffaro
argues that at about age eight,
when chlldren enter the con-
crete operational level, they are

better able to take full advan-
tage of the challenges that
computers and programming
may offer.

Greenberg, Se!ma. ‘‘Educational
Equity in Early Childhood En-
vironments."”" In Handbook for
Achieving Sex Equity Through
Education, edited by Sue Klein.
Baltimore: The Johns Hopkins
University Press, 1985, pp.
457-469.

A discussion of the sex-
differentiated learning at-
tributes with which children
enter preschool and the
resulting deficit areas of learn-
ing that result. Contains
valuable parent/teacher
strategies for making early
learning more equitable. (Also
see Introduction to this guide.)

Jacobs, Janie E., and Eccles,
Jaquelynne S. “Gender Dif-
ferences in Math Mobility: The
Impact of Media Reports on
Parents.”” FEducational Resear-
cher, vol. 14, no. 3, March 1985,
pp. 20-24.

A study of how media coverage
of educational research in-
fluences perceptions. Parents
were surveyed regarding their
children’s math abilities before
and after being exposed to
media coverage. Mothers of
daughters and fathers of sons
became more stereotyped In
their beliefs. But, unexpected-
ly, media exposure had a
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positive effect on fathers of
daughters; these fathers came
to the defense of their
daughters.

Serbin, Lisa. ‘‘Play Activities and
the Development of Visual-
Spatial Skills.'" Equal Play, vol. |,
no. 4, Fall 1980, pp. 6-8
(Women’s Action Alliance, 370
Lexington Ave., New York, NY
10017).

This article underscores the
Importance of providing prac-
tice in visual-spatial activities
for those children (usually
girls) who don't self-select ac-
tivities In this area of the cur-
riculum. (Also see Introduction
to this guide.)

“Students Know More Science
But Boys Still Do Better,”" The
Newsletter of Teachers Col-
lege/Columbia University, vol. 13,
no. 2, Spring 1985, pp. 4-5.

Findings of the Second Inter-
national Science Study (1983)
reveal that while students have
stronger science backgrounds
now than they did 15 years ago,
boys outperform girls at every
level, especially in the physical
sclences. Citing the gender
.gap, the study suggests that
girls might benefit from more
handling of physical materials,
e.g., balls, flashlights, and
aquariums. More female role
models and home-based
science experiences alsc are
suggested as ways to help girls
become more comfortable with
the physical sciences.
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ADDITIONAL
RESOURCES

Center for Children and
Technology, Bank Street College
of Education, 610 West 112th St.,
New York, NY 10025,

A major resource for research
on the uses and effects of com-
puters in the elementary
classroom. The Center has
many reports available on
research conducted since the
mid-1970s. Based on research,
Bank Street has recommended
that computers be introduced
beginning at the third grade
level.

Ciba-Geigy Corporation, Ardsley,
NY 10502.

Publishes a poster and
accompanying booklet, *“Ex-
ceptional Black Scientists,”
featuring the work of women
and men. Available free from
the Corporate Relations
Department.

General Electric Company, Fair-
field, CT 06431.

GE offers a series of booklets
about various career options in
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sclence and technology. Four-
color pictures feature women
and men in a variety of jobs
ranging from skilled technician
to management. These nonsex-
ist, muilticultural booklets pro-
vide wonderful pictures for col-
lages, bulletin boards, and
cther activities about what

scientists do. Avallable free
from the Educational Com-
munlcations Program.

Math/Science Network,
Lawrence Hall of Science,
University of California, Berkeley,
CA 94720.

The Math/Science Network is
an assoclation of 800 scien-
tists, educators, engineers,
community leaders, and par-
ents who work cooperatively to
increase the number of women
interested in and qualified for
scientificandtechnical careers.
The Network provides support
and coordination for programs
designed for students of all
ages, educators and parents,
women resuming scientific
work, and professional scien-
tists and enginears. For more
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information write to Nancy
Kreinberg, Director. (Aiso see
Downle et ai, Teacher/Parent
Pesources.)

National Council of Teachers of
Mathematics, 1906 Assoclation
Drive, Reston, VA 22091.

This major professional
organization for mathematics
teachers publishes the Journal
for Research in Mathematics
Educatlon, holds an annual na-
tional conference, a:.d publish-
es resources. Although the
membership concentrates on
the elementary and secondary
levels, they do have some early
childhood resources such as /
Can Count the Petals of a
Flower (see Wahl and Wabhl,
Children’'s Math and Science
Books).

National Science Foundation,
1800 G St. N.W., Washington, DC
20550.

Ofrfers booklets, statistics, and
other resources on women and
people of color in the fields of
science and engineering.

National Science Teachers
Association, 1742 Connecticut
Ave. N.W., Washington, DC 20009.

This professional membership
organization publishes a fine
magazine called Science and
Children. Although it is primari-
ly geared to elementary
science, there is aregular early
childhood column, and many
pictures and ideas can be

adapted for use In the early
childhood classroom. The
organization also has a Women
Sclentists Roster listing 1,300
career roie models by state and
speciality.

Research Trlangle Institute, P.O.
Box 12194, Research Triangle
Park, NC 27709.

This group offers a series of 15
large posters featuring photos
and biographies of scientists.
The set is outstanding since it
is nonsexist, multicultural, and
includes scientists with
disabilities.

TABS, Aids for Ending Sexism in
School, 744 Carroll St., Brooklyn,
NY 11215.

TABS sells a series of posters
featuring women. Those most
relevant for creating a science
environment include Madame
Curie and Science Jobs, which
features a girl thinking about
all the jobs that scientists do.’
Catalog available.

Women's Educational Equity Act
Publishing center, Educational
Development Corporation, Inc.,
55 Chapel St. Newton, MA 02160,

Although most of the math and
science programs funded by
the Women's Educational Equi-
ty Act Program have focused
on secondary students, some
of the materials might be adap-
tabie or provide resources for
early childhood programs.
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ORGANIZATIONS

The following organizations
are sources for information
about women, peopie of color,
and peopie with disabiliities in
the fieids of math, science, and
technology:

American Assoclation for the Ad-
vancement of Science, 1515
Massachusetts Ave., N.W.,
Washington, DC 20005.
Distributes a “Resource Direc-
tory of Handicapped Scientists''
and many career materials.

American Chemical Society,
1155 16th St., N.W., Washington,
DC 20036. Write to Allen Mc-
Clelland, Education Committee.

American Physical Society, 335
West 45th St., New York, NY
10017, The Committee on the
Status of Women in Physics.

The Association for Women in
Science, P.O. Box 13, Lemont, IL
60439,

Society of Women Engineers, 345
East 47th St., New York, NY
10017

Women and Mathematics, c/o
Carole B. Lacampagne, Depart-
ment of Mathematics, University
of Michigan, Flint, M| 48153.
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Educational Equity Concepts, Inc. is a national, nenprofit organiza-
tion founded in 1982 to foster the deveic.iient of children and adults
through advancing educational excellence anc equity. The organiza-
tion creates educational programs and materjais that are free of sex,
race, and disability bias; offers training programs for parents,
teachers, and students; and engages in a variety of public educaticn
activities.

One of our basic philosophical tenets is to ‘‘begin at the begin-
ning.”’ To this end, we are engaged in a variety of early childhood pro-
jects. Currently, our early childhood programs emphasize math,
science, and mainstreaming, and we are developing classroom
resources such as block accessories and curriculum guides.

Educational Equity Concepts also is concerned with maximizing
the opportunities of adults who have not had the chance to ‘‘begin ear-
ly.”’ In this area, we focus on programs to help women with disabilities
and women of color achieve educational equity and develop their full
potential.

In all of our programs, Educational Equity Concepts’ approach
is ““inclusive,”” making the connection between various factors that
can limit individual growth and protential. What Will Happen
If . . . Young Children and the Scientific Methcd is a direct result of
that endeavor. By ensuring that a// children have equal opportunities
to learn essential math and science skills we help them to develop their
potential unlimited by bias due to sex, race, or disability.
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