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CHAPTER I 

INTRODUCTION 

I. STATEMENT OF THE PROBLEM 

The purpose of this stady is to provide enriched science 

material for gifted children in grade four. The intent of this 

study is to show how a regular science program can include the 

gifted child so that he is benefiting and growing in knowledge 

and interest in the average classroom. 

II. JUSTIFICATION OF THE PROBLEM 

One of the greatest wastes of natural resources is that 

of natural ability. Gifted children in the average classroom 

are often overlooked or forgotten. Due to this neglect, many 

gifted children become lackadaisical or bored with the regular 

curriculum. An enriched curriculum should be provided to al­

low gifted children to make the most of their abilities. Sci­

ence is a subject that can be readily adapted to many grade 

levels on a particular program. The gifted child can easily 

expand his knowledge, attitudes and interests through guided 

activities in a regular science program. Research, experi­

ments, and reports are just a few methods used in an enriched 

program to provide suitable activities for the gifted children 

in a classroom. 
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CHAPTER II 

REVIEW OF RESEARCH 

I. WHO .ARE THE GIFTED? 

Characteristics. Gifted children are usually thought 

of as those who have superior intellectual ability. Current 

research also considers as gifted 11 those (children] with spe-

cial talents in mechanics, science, the arts, and social re­

lationships, as well as those of high general intelligence."l 

Creativity and originality are also important factors in the 

achievements of gifted children and adults. 11 Studies of 

geniuses in music, art and mechanical inventions reveal that 

outstanding creative achievement is almost invariably accom­

panied by ahigh level of intellectual ability."2 

Most gifted children are superior in physique and 

social and emotional adjustment which continues into adult­

hood. They are generally characterized by superiority in 

certain intellectual achievements and processes:: 

1. Size of vocabulary and accurate use of words. 
2. Ability to make generalizations. 
3. Abstract thinking. 
4. Insight into problems. 
5. Reasoning. 
6. Problem solving. 

lMarion Schiefele, The Gifted Child in the Regular 
Classroom (New York:. Bureau of Publications, Teaehers College, 
Columbia University, 1953), p. 2. 

2Ibid. 
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usual time; and a third is early entrance into school 
or college.l · 

The most advantageous form of acceleration for the 

gifted child is to allow the child to accelerate mne grade in 

six. Educators, however, must be absolutely sure the child 

has sufficient social and emotional maturity to make this 

adjustment. 11Administrative rules should not bar accelera­

tion but rather should encourage it, where circumstances 

warrant it. 11 2 nMere acceleration into the grade above often 

Enrichment. For the mentally superior child, enrich-

ment means a learning situation that will meet his needs and 

stretch his abilities. To provide for this the curriculum 

must be expanded and deepened to fit the talents and abilities 

of the gifted. Enrichment is believed to be the core of the 

program for educating the gifted child. Good enrichment in-

creases rather than decreases individual differences among 

the mentally superior. Gifted children become less like each 

other and less like the average student after an enrichment 

program. 

Simple classroom enrichment is the most widely appli-

lneHaan and Havighurst, ££· cit., p. 122. 

2Tri-State School Study Council, 2£· cit., p. 6. 

3DeHaan and Havighurst, ££· cit., p. 126 • 
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does not determine any trait completely, but it influences 

some traits more than others. 

When an individual is conceived, thousands of human 

varieties are represented, each in itself a possible heredi­

tary pattern. Usually only one heredity organization sur­

vives. This is the first step in the emergence of the indi­

vidual as a personality with characteristics and abilities 

unique to him. 

Environmental conditions select a portion of the re-

sources present in the newborn child. If talent is revealed 
-

in the early stages of life, there is a strong likelihood 

that it will be reinforced by favorable recognition and given 

opportunities for exercise if the environment is favorable. 

Differences in available opportunities are factors which 

greatly affect the development of an individual's special 

abilities. There is considerable evidence of the tendency 

for musical ability, manual aptitudes, and other special 

abilities to run in families. 

Not only does the superior or gifted individual in­

herit a superior tntellect, but a superior body. Gifted 

children have been compared with the normal children, and the 

resul.ts prove that the gifted group was superior in height, 

weight, lung capacity, and exceed the norms in breadth of 

shoulders, hips, and in muscular strength. 

Racial and national background. The question of racial 
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family's need ror each child to contribute may interfere 

with reading, study, and hobbies. In such an environment, 

there is usually a lack of books, magazines, record collec-

tions, and pictures which play an important part in shaping 

a child's tastes and attitudes for intellectual activity • 

.Sex. Many investigators have proven the existence of 

a greater number of superior boys than superior girls. There 

have been many hypotheses set up to explain this. One author 

claims that there is a greater number or males in the general 

population; therefore, there is a greater number of gifted 

boys than girls. Girls have the same average intelligence 

as boys, but they are less variable and do not deviate as 

.far .from mediocrity in either direction-. There is a greater 

incidence of males than females at both extremes of the in-

telligence distribution. 

If it is true that a sex difference in intellectual 
variability exists, this would constitute an inescap­
able fact, making for a somewhat greater incidence of 
males at both the upper an1 lower extremes of the dis­
tribution of intelligence. 

Girls are considered emotionally unstable and for 

this reason do not achieve intellectual leadership. Girls 

are also considered relatively non-competitive and laek zeal 

for struggle which is involved in eminent achievement. 

The geniuses of history are mostly males. There are 

1Goodenough, ££· cit., p. 70. 
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few women who have achieved such eminence. However, child­

bearing and homemaking are two factors, in former times, that 

did not help the woman to achieve eminence. Social and eco­

nomic conditions offer great opportunity to the male and de­

mand more from him. 

During the preschool years, girls are slightly more 

advanced than boys. They talk and walk at an earlier age 

than boys. It has been noted that gifted boys excel gifted 

girls in arithmetic, science, spelling, and general informa­

tion. Girls do better work in English and languages. 

If the number of girls in the population were equiva­

lent to that of the boys, and if girls were given the very 

same educational, social, and occupational opportunities, it 

is certain that there would be an equal number of gifted 

girls and gifted boys. 

IV. SCIENCE FOR THE GIFTED 

Importance of science education. The chief problem 

in the science education of the gifted is the, suitable cur­

riculum adaptations and methods of instruction. 

In elementary schools there has been an increase of 

science materials of an instructional nature which provides 

enrichment for those who are capable of doing the work. 

"Some of these science materials are individual and self­

instructing so that gifted children are capable of proceeding 
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The science program can be joyous not only for the 

gifted child but for the teacher, if the teacher has an under­

standing of the gifted child, a broad knowledge of factual 

science materials, and a willingness to let gifted children 

extend their observation, experimentation, and ability to find 

answers to their many questions. 

The teacher opens new worlds to eager young minds into 

worlds of adventure and science for the gifted child. Achieve­

ment might be used as a basis for choosing the gifted in sci­

ence, but the gifted child frequently does not work up to his 

capacity. 

Identifying the future scientist. "Tt is very important 

to identify the potentially gifted scie:atist, so that they will 

stimulate an interest in science and be encouraged to conduct 

science projects of their own. rrl Creative scientists are 

usually bright and able students capable of working well in 

many other subject areas. They have some background in sci­

ence and they have such traits as initiative, resourcefulness, 

and good work habits. 

The concept of enrichment comes from the fact that the 

usual educational plan is not satisfying, perhaps too little 

for inquiring minds with curiosity and lively interest in 

living and learning. It is, perhaps, out of the demands of 

lpaul Witty, The Gifted Child (Boston: D. C. Heath 
Co., 1951), p. 27. 





conserving and using human talents and resources."1 The pub­

lic schools have a heavy responsibility and wonderful oppor-

tunity for developing scientific leaders. They should seek 

to lessen handicaps and obstacles which many gifted children 

meet. Also, they should strive to provide the opportunity 

and incentive gifted children and youth of science require in 

order to develop in accordance with their potentiality and 

promise in science. 

In the gifted child the purpose of science is to 

broaden in the pupil his growing interest and his attitude of 

intelligent inquiry concerning his own physical environment, 

and to help him better and more fully recognize and observe 

those principles of healthful living which make for personal 

happiness and civic competence. 

Attributes !2£. the scientifically gifted child. The 

gifted child should be able to do the following extremely 

well: 

1. To become familiar with his physical environment and 
. the physical and chemical processes which are con­

stantly taking place. 
2. To appreciate the contributions which discoveries 

and inventions in the f'ield of science have made 
toward the improvement of' life in the home and 
community. 

3. To overcome superstitions and needless fears and 
prejudices as a result or a better understanding 
or the natural laws and phenomena. 

4. To become aware of some or the broad principles of 
healthful living as they apply to man, plants and 
animals. 



5. To develop interests which will guide him in the use 
. of leisure and provide enjoyment and healthful 

recreation. 
6. To acquire the habit of careful and accurate observa­

tion; a feeling of reverence for natural beau:!;y; a 
desire for truth; and a respect for all life.l 

Science is "a fund of knowledge and a method of 

thought."2 The elementary school years are the time for lay­

ing a. firm foundation and is a period of exploration. Through 

the methods used while guiding the childrents explorations, a 

method of thought will be gradually developed. The ele-

mentary school years are a time for opening the child 1 s eyes, 

arousing his curiosity about many things and orienting him 

to the whole great field of science. 

A. teacher who plans and learns with children and reai-

izes that he cannot possibly know the answers to all the ques­

tions chiidren ask is almost sure to be a successful science 

teacher. 

nThe most successf'ul science programs use the interests 

of' pupils and rely on the abilities of teachers and adminis-

trators to broaden and deepen these interests into channels 

that provide a rich, meaningful science program."3 

The bright youngster completes every project and does 

his work with promptness. While his achievements are not 

1Indianapolis Public Schools Course of' Study for Ele­
mentary School--Grades l-6. Published by the Board of School 
Commissioners, p. 2. 

2Ibid. 

3Tbid. 
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or scientific endeavor. There are indications that even more 

scientists will be needed in future years. In order t0 bal­

ance the supply with the demand for scientists, the schools 

must train potential scientists. It is wise to start such 

training at an early age. It is the responsibility or schools 

to provide children endowed with scientific aptitudes with a 

well planned program which will suit their needs and abilities 

and thus prepare them for successful and useful adulthood. 
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CHAPTER III 

PROCEDURE OF THE STUDY 

I. MATERIALS CHOSEN 

The Heath Elementary Science Series was chosen because 

it is currently in use in the communities in which the authors 

teach, namely, Boston, Somerville, and Woburn. 

The problem at hand was to study the content material 

in the areas chosen and decide which material could be easily 

enriched for the gifted without greatly interfering with the 

regular classroom work. The books from grades four to six 

were scanned before a choice of four areas to be expanded for 

the gifted was made. 

II. AREAS CHOSEN 

The next step was to choose the areas in whfueh illus­

trations, experiments, and worksheets could be presented in 

enriched language and challenging form to arouse interest and 

motivate the gifted child. The four areas chosen were: 

plants, animals, weather, and the sky. They were selected 

because it seemed that they would be interesting and readily 

understood. 

III. SUMMARIES CONSTRUCTED 

An area map was ordered from D. c. Heath and Company. 
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The understandings for the fourth, fifth, and sixth grades 

were obtained from this map. Since the thesis is an acceler­

ated science book for the gifted fourth grade children, con­

cepts for grades four, five, and six were chosen. This 

coverage gave the authors a broader field in which to en­

rich material. 

TV. BOOK PIAN 

Presentation of material. The material is presented 

in book form, as though talking directly to the student, for 

two reasons: (1) The child can understand the material if 

it is necessary for him to work by himself with a minimum of 

teacher interpretation; (2) It lends to facility of handling 

for both child and teacher in a busy classroom, where less 

able students need more of the teacher's time for detailed 

interpretation. 

Drawings have been included in most areas and activi­

ties to make the verbal instruction more lucid and thought­

provoking. 

A glossary was added to convey a better understanding 

of the new terms introduced in the book. It was divided into 

four areas: plants, animals, weather, and the sky. It can 

be found at the end of each book area. 

Bibliographies. A carefully selected children's 

bibliography has been constructed for each book area. The 
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TABLE II 

GRADE FOUR UNDERSTANDINGS ON PLANTS, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

New plants can grow from seeds, from stems and roots sent 
out by the mother plant, and from bulbs. 

People can make more plants by planting stems; roots, or 
bulbs which have been cut apart or separated. 

A seed contains a baby plant. If' it has soil, sunlight, 
water, and air, it will grow into a parent plant, which 
will make more seeds. 

The pistil is. the part of' the flower that contains the 
ovules, which are the little bead-like parts that are 
the beginning of seeds. 

To grow into plants, most ovules need pollen from the same 
kind of' plant • · 

Pollen is carried to the pistil by birds, insects, or the 
wind. 

Odors and colors of' flowers are important because they help 
attract some birds and insects, which carry pollen from 
flower to f'iower. 

A seed grows and ripens when the material in a pollen grain 
travels down through the pistil and enters an ovule. 

A seed contains some food, which the baby plant can use 
until it can make food f'or itself'. 

Seeds travel in many ways. They are carried by wind, water, 
animals, birds, insects, and people. 

People carry seeds of' plants to places where they have not 
grown before. 

Plants are made of' millions of' tiny cells. 

, 
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TABLE V 

GRADE FOUR UNDERSTANDINGS ON ANIMALS, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

A bird's wings beat downward and backward; this keeps the 
bird up and makes it go forward. 

Honeybees live on the rood they make from nectar and pollen, 
which they gather from flowers. 

In a bee colony every bee has a special job to do. The 
queen bee lays the eggs. The worker bees gather the 
nectar and pollen, feed the baby bees, build the wax 
cells, and guard the hive. The drones or male bees 
are the fathers or the hive. 

Ants live in colonies. Like the bees, each colony has a 
queen, workers, and male ants. 

Insects. that live in colonies are created to do one kind of 
work; they cannot choose any other. 

Animals that live in the far north are adapted to a cold 
climate, and animals that live in the torrid zone are 
adapted to a hot climate. 

A large part or every animal is water. 

Animals are made or millions or tiny cells. 



TABLE VI 

GRADE FIVE UNDERSTANDINGS ON ANIMALS, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

All animals are born from other animals of the same kind and 
need food and oxygen to grow. 

All animals may be classified by their structure into two 
groups; those with backbones and those without backbones. 

Animals with backbones are divided into five groups: mammals, 
birds, reptiles, amphibians, and fish. 

All mammals have hair on their bodies, are warm-blooded, 
breathe air, and feed their young with milk. 

People belong to the group of mammals. 

All birds have feathers, bills, two wings and two feet, are 
waPm-blooded, breathe air, do not have teeth, and hatch 
out of eggs. Most birds build nests. 

All reptiles have scaly skins, breathe air, and are cold­
bloodeel. 

All amphibians have skin without scales, gills or lungs, 
and are cold-blooded$ They get oxygen from the water 
when they are young, and from the air when they have 
grown up. 

All fish liave fins, scales and gills (with which they get 
oxygen from the air in water), and are cold-blooded. 

Most insects have six legs, three body parts, two feelers, 
two rows of breathing holes, and go through several 
stages of growth. 

Many groups of animals, besides the insects, do not have 
backbones. 

Farm animals have been improved by selection and by develop­
ing hybrid breeds. 

An ameba is a tiny single-celled water animal that surrounds 
its food and digests it. It divides into two amebas when 
full-grown. 

43 



TABLE VII 

GRADE SIX UNDERSTANDINGS ON ANIMALS, AS PRESENTED 
IN THE HEA.TH ELEMENTARY SCIENCE SERIES 

Understandings 

Baby animals get the food they need for energy and growth 
either from the milk provided by their mothers or from 
the stored-up food in an egg. 

Insects have lived on the earth for a long time. 
Amphibians were the first large animals to live on the land. 

They spent part of their time on the land, and part of 
their time in the water. 

Reptiles were the first large animals to live entirely on 
the land. 

At first, reptiles were rather small, but they rapidly in­
creased in numbers and in size, until the largest ones, 
the dinosaurs, were so numerous that they dominated the 
earth. 

The first birds appeared during the age of reptiles. Sci­
entists believe that these first birds developed from 
reptiles. 

Just before the age of mammals, all the dinosaurs suddenly 
became extinct. 

Mammals began to develop during the age of reptiles. They 
rapidly increased in numbers and importance until they 
dominated the earth. 

Scientists believe that the earth was very old when man 
first appeared. 
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TABLE VIII 

GRADE FOUR UNDERSTANDINGS ON WEATHER, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

The sun heats the land and water of the earth. 
A difference in the number of hours of sunlight is one reason 

for the difference between summer and winter weather. 
Water does not heat up as quickly as land. 
Air expands and becomes lighter when it is warmed, and it is 

pushed up by cooler, heavier air. 

Molecules of water go up into the sky in the form of vapor. 
Here they form clouds. As·the clouds cool, some of the 
molecules come down to earth as rain, mist, hail, sleet, 
or snow. 

Dew is made of little drops of water that collect on cool 
-things on the ground, :from the water vapor in the air. 

Sleet is frozen rain. 
Hail is sleet that has been blown upward again and again, 

adding a layer of ice each time, until it is too heavy 
for the wind to hold up. 

Snow is formed in very cold clouds,·when the molecules in the 
water vapor come together and freeze quickly. 
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TABLE IX 

GRADE FIVE UNDERSTANDINGS ON WE.A.THER, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

Clouds have names according to their type and appearance. 
Thunderhead, cirrus, stratus, nimbus, and cumulus are 
some or these types. 

The speed and direction or the wind often help in predicting 
weather conditions. The speed of the wind is measured 
by an anemometer; the direction is indicated by a wind 
vane. 

The pressure of the air varies at dirrerent times. This 
pressure is measured by a barometer. Weather stations 
usually use a mercury barometer. 

The amount or moisture in the air, or the humidity, is 
measured by a hygrometer. 

The amount or rain that falls in a given time is measured 
by a rain gauge. 

A radiosonde is a small box containing weather instruments 
and a tiny radio transmitter. It automatically sends 
inrormation of weather conditions high in the air to the 
weather station. 

In some weather stations the location of a storm, its probable 
size, and the direction in which it is traveling is deter­
mined by means or radar. 

46 



TABLE X 

GRADE SIX UNDERSTANDINGS ON WEATHER, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

Air masses are huge bodies of air that come from certain 
places and sweep over the land and sea. 

The Polar Continental air mass is a cold, dry air mass that 
forms bver the arctic regions and sweeps southward and 
eastward across North America. 

The Tropical Gulf air mass is a warm, moist air mass that 
forms over the Gulf ol! Mexico and sweeps northward and 
eastward over the United States. 

Summer showers occur when the warm, moist air near the ground 
gushes up into a layer of eold air, where the moisture 
condenses into rain drops. 

The Siberian-Pacific air mass forms over Siberia, crosses the 
Pacific Ocean, and sweeps eastward over the United States 
and Canada. 

When a cold-air mass advances against a warm-air mass, the 
place where the two air masses meet is called a cold 
.front. 

When a warm-air mass advances against a cold-air mass, the 
place where the two air masses meet is called a warm 
front. 

Air masses affect the climate in the region over which they 
pass. 

Scientists believe that lightning is a giant flash of elec­
tricity, caused by an electric charge that has been built 
up in a cloud. 

A tornado is a violent, destructive windstorm caused by un­
usual air conditions in which the air over a narrow path 
is spinning rapidly. 

A hurricane is something like a tornado, but covers a much 
broader area and usually moves in a path along a coastal 
area. 

Airplanes and radar are used in tracking hurricanes. 
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TABLE XIII 

GRADE SIX UNDERBTANDINGS ON SKY, AS PRESENTED 
IN THE HEATH ELEMENTARY SCIENCE SERIES 

Understandings 

It takes four years for the light from the nearest star to 
reach us. It takes many years, even hundreds of years, 
for the light of other stars to reach us. 

By using a spectroscope, scientists ean tell what the stars 
are made of. 

The relative positions of the sun, stars, moon, and planets 
change from day to day. These changes repeat the same 
pattern year after year. 

A solar eclipse occurs when the moon comes between the sun 
and the earth and blocks off the aunts light. 

' A lunar eclipse occurs when the earth comes between the sun 
and the moon and casts its shadow on the moon. 

The solar system consists of the sun and the nine planets 
which revolve around it, together with the moons which 
revolve around the planets. 

Astronomers use two types of telescopes. 
Most of the work of. astronomers is done by photographing 

through a telescope. 
With the aid of special instruments and mathematics, astrono­

mers have been able to determine the temperatures, sizes, 
and distances of the sun, moon, planets, and many of the 
stars. 

Aster0ids, meteors, and comets are smaller members of the 
solar system. 

The solar system is a part of a huge group of stars called 
a galaxy. 

Besides our galaxy, there are millions of other galaxies, 
each one made up of billions e:f stars. 

The light-year, which is the distance that light travels in 
one year, is the unit that astronomers use in measuring 
sky distances. 

The 25,000 miles per hour speed needed to escape earthts 
gravity is attained by using a three-stage rocket •. 
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for this help. When pollen is carried from a stamen to a 

pistil, it is known as pollination. 

Birds and insects carry pollen from flower to flower. 

Bees, butterflies, and moths are the insects that usually 

carry pollen. VVhen the bird or insect reaches into a flower 

for nectar, it becomes dusted with pollen. Then, when the 

insect or bird goes to another flower, the pollen is brushed 

off into the pistil. This happens when it is difficult for 

the insect to get the nectar, because it is so far down in 

the base of the. flower. In order to reach the nectar, the 

insect brushes against the stamens and becomes covered with 

pollen. When this insect goes to the next flower, some of 

the pollen is brushed off on the pistil. 

Flowers have many different ways of attracting insects 

and birds for the purpose of pollination. Bright colors, 

smell, and nectar are the usual ways. Some flowers have guide 

lines on the petals which lead insects toward the nectar. 

They seem to help the insect find its way. Some flowers are 

formed so that they protect the insect if it rains. 

Some plants have small flowers without bright colors 

or nice smells. These flowers do not attract insects. Their 

pollen is scattered by the wind. 

Seeds. The seed starts to grow in the flower with 

the help of the pollen. A seed contains a baby plant. They 

have many shapes and sizes. Most seeds have some food for 
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for the baby plant in them. Sometimes this food is part of 

the baby plant, or it may be some other part of the seed. 

This stored food gives the baby plant a start in life. The 

lima bean is a seed from which the lima bean plant will grow, 

The baby plant is in the two halves of the bean. Each half 

contains food which the young plant uses after you plant the 

seed. Later, the two halves are pushed out of the ground 

when the seed sprouts. 

If you soak some lima beans and split them open, you 

can see the baby plant with ita tiny root·s and the two seed 

halves. 

Experiment 

This experiment will show you how the seed halves are 

used by baby plants. 

To do this experiment you will need six lima beans, 

three small containers, sand to fill them, and a cardboard 

box big enough to cover containers. 

Put sand in containers. Wet the sand before the beans 

are placed in the containers. Plant two bean seeds in each 

container. They must be planted on edge with their rounded 

edge up. One-half inch of sand should cover this edge. 

Place the three containers under the cardboard box. 

You may lift up the box daily to inspect the growth of the 

bean plants. When doing this, you may add one tablespoonful 

of water to each container. Your plants will probably look 
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like this (illustration) in one week. 

Next, you make three labels--2 seed halves, 1 seed 

half, 0 seed halves. Attach a label to each container. 

Now you may remove the seed coats if they haven't 

fallen off. 

Nothing else is to be done to the container of bean 

seeds labeled "2 seed halves." 

Remove one seed half from each of the beans labeled 

n1 seed half." To do this you should hold the plant firmly 

between your first finger and thumb. Gently bend back one 

seed half. You must do this to both plants in the container. 

Both seed halves must be removed from plants in con­

tainer labeled no seed halves." 

Then put all containers back under the box. Add a 

little water daily as you look at them. 

The plants will all grow. Three weeks after the beans 

have been planted, you will notice how much they resemble the 

picture. 

You keep the beans in the dark s·o the only food they 

have comes from the beans themselves. Beans can make their 

own food in light. 

Experiment 

This experiment will show you how to grow grass seed. 

Some materials you will need are a sponge, a dish, grass seed, 

and water. 





Put a sponge in a shallow dish of water. Next, sprinkle 

grass seed over the top of the sponge. You must keep the 

sponge damp. You will soon notice tiny plants growing. Each 

plant grew from inside a seed. 

Experiment 

This experiment will show you how to grow a plant 

from an alligator pear seed. 

Some materials you will need are a glass jar, an al­

ligator pear seed, a flower pot, soil, and water. 

First you must remove the brown outside coat of the 

alligator pear pit. Then put this seed in a jar partly filled 

with water. This must be kept in a dark place while the roots 

are growing. It may take the roots several weeks to grow. 

When the roots are well started, you may bring the jar 

out of the dark place. Next you must wait until the seed 

splits open. Then you will be able to see the stems and 

leaves of the new plant growing inside. At this time, the 

plant may be put into soil to continue its growth. This 

plant first uses the food stored around it. Later, it gets 

water from the soil through its roots arid food is made in 

its green leaves. 

PLANTS THAT MAKE SEEDS 

Plants are classified into two groups: those that 

make seeds, those that don't make seeds. 
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The plant is considered a seed maker if the plant sci­

entist finds cones, flowers, seed containers, or seeds on the 

plant. The seed making structure of the plant is the flower. 

One can tell to what family a flower belongs by inspecting 

its pistils, stamens, and flower head. Some flowers are 

single, whereas others are made of clusters of many small 

flowers held together. The pods and seeds of some flowers 

look very much like those of others. Many plants have large, 

colored flowers that are easy to see and smell. Other plants 

have such tiny flowers that they are difficult to see. Some 

plants, such as pine and spruce trees, make their seeds in 

cones instead of flowers. 

Plants that make seeds have either cones or flowers. 

PU-NTS THAT DO NOT MRKE SEEDS 

Not all plants make seeds. Plants that have neither 

cones nor flowers do not make seeds. 

Some plants make spores. If you would like to under­

stand what is meant by spores, examine the underside of a 

fern leaf. You will notice many brown dots on it. If you 

break these open, you will see a brown powder. These tiny 

bits that make up the brown powder are called spores. A new 

fern can grow from each spore. 

The fern is not the only plant that grows from spores. 

Mushrooms, mosses, seaweed, and puffballs make spores also. 
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The spores are formed in the round cap of the mushroom. 

They fall from under the cap when they are ripe. In the puff­

ball the whole inside is ti.ghtly filled with spores. It 

breaks open and the spores are scattered by the wind when it 

-is ripe. 

Some plants grow in some very peculiar plases. .A, 

piece, of bread or orange peel is hardly the place you would 

expect a plant to grow. Did you ever see fuzzy mold on an 

orange peel? Those are plants. The tiny parts of the plants 

can be seen with a magnifying glass. 

Looking through a magnifying glass, you would see small 

dark dots. These dots are spore caps. The caps 1Dreak open 

and the spores are carried away by air, when they are ripe. 

If these spores fall into the right kind of soil, they will 

grow into mold plants. 

Not all plants make either seeds or spores. Some 

plants just grow and divide, as bacteria. 

LEAVES 

The chief foodmaking part of the plant is the lear. 

Food that feeds the whole plant is made by the leaves and 

other green parts of the plant. 

Most seed-making plants have leaves that can be divided 

into two groups. The first group is leaves with parallel 

veins,as·grasses and lilies. Grains and grasses are the 

largest and moat important of plant families with parallel 



70 

B RtAD MOLD 

SPORE CAPS 

HIC/fOSCCP:s- . 



veins. The second group is leaves with a network of veins, 

as the rose and maple leaf. 

The veins of the leaf contain little tubes. These 

tubes have two important jobs. Some carry water and minerals 

to the green cells of the leaf; others carry food that has 

been made in the leaf down to the rest of the stem and to the 

root. 

There are other things to notice about leaves other 

than the vein structure. 

The shape of' the leaf is very important in determining 

from what plant it came. The edges of' the leaves also give 

clues to help decide the f'amily of the leaf'. Is it smooth­

edged or is it toothed? 

If you want to learn to know leaves, the best thing 

to do is collect them. Place them between sheets of' news­

paper and press them by weighing them down under a board. 

The newspaper should be changed daily. When they are fully 

pressed, they can be mounted and then labeled. When you have 

collected enough leaves, see if you can notice a family re­

semblance between some of them. 

Experiments 

The following two experiments prove to you that some 

leaves catch insects. 

A. Sundew EXperiment. Some materials necessary to do 

this experiment are a sundew plant, glass bowl or terrarium, 
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in the sunshine before. 

Put the cover back on. Wait an hour, then again look 

at the plant that was covered. Now the leaves should be 

folded in their night position. Compare the uncovered plant 

with the one that was covered. You will notice that being 

in the dark has made the leaves fold tbgether just as they 

do at night. 

STEMS 

The chief food carrying part of the plant is the stem. 

Inside the stem there are tubes which carry water and minerals 

from the roots to the leaves, and food from the leaves to 

other parts of the plant. 

In the picture on the following page, there are two 

different kinds of' stems. The one on the left is the stem 

of a maple tree. This gets thicker each year by adding layers 

of' wood. They look like rings when the stem is cut across. 

They are called annual rings. Each year the tree makes a new 

layer. How could you tell the age of a cut tree? (Count the 

rings.) 

The·picture ·on the right is a corn plant stem. It does 

not grow in the same way that the maple does. The corn stem 

gets thicker in all its parts. Since this plant lives less 

than a year, you wouldntt expect to find annual rings around 

it. 
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One of the most important things about green plants 

is that they make their own food. The green plants feed all. 

Animals eat green plants or they eat animals that have eaten 

green plants. 

Sugar and Starch in Green Plants. Not all green plants 

taste sweet. Where do you think the sugar is if the plant 

doesn't taste sweet? Sometimes you can 1 t taste sugar in a 

plant because it has already been changed into starch and 

other substances. There is a great amount of starch in a 

potato. 

E;periment 

You can do this experiment to prove that a potato has 

a great deal of starch in it. 

Some materials you will need are a potato, iodine, 

starch, and a glass of water. 

Mix a pinch of laundry starch in half a glass of water. 

Then add a drop of iodine. The mixture will turn blue or 

purple. This is known as a starch test. When you add iodine 

to any other substance, it will not give you this color. Try 

adding iodine to sugar @r salt, in water. Afterwards add 

some iodine to some potato grated and mixed in a little water. 

Did you find that the potato contains starch? This starch 

test could also be tried on rice, corn flakes, apples, and 

bread. 
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HOW DO PLANTS GET WATER AND MINERALS? 

Water and minerals are taken into the plant through 

the roots. 

When you pull up a plant, you will see some large roots. 

They are the conductors of water and minerals. The cells in 

these large roots have thick walls and are waterproof. These 

roots are too thick to absorb liquid from soil. Their job is 

to carry liquid up the stem. 

Look at the smaller roots on the plant in the picture 

on the previous page. They are not covered with waterproof 

cells. They can absorb some water. 

Root hairs can absorb most of the water. They are tiny, 

thin-walled growths. These root hairs .can be found near the 

tips or the 5.maller roots. On one inch of root you would find 

hundreds of these thin hairs. Through their thin walls they 

absorb water and dissolved mineral material. Then the water 

and dissolved minerals flow into the smaller roots and into 

the larger roots, until they reach the stem. 

If' you sprout seeds, you will be able to see root hairs, 

as explained in the previous experiment. 

HOW DO LEAVES MAKE FOOD? 

In order to make rood, plants need water, dissolved 

minerals rrom the soil, and carbon dioxide gas. This gas is 

present in the air you breathe. Air gets into plants through 
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the tiny openings found on the undersides of leaves. These 

openings are so small you would need a microscope to see them. 

Plant food is made in the lear, in the cells that con­

tain chlorophyll. Chlorophyll is small bits of green sub­

stance. Millions of bits of chlorophyll in plants are the 

reason why the plant is green. The chlorophyll is the food 

making machinery or a plant. 

An important chemical change takes place when light 

shines on chlorophyll. Sugar is formed because the chloro­

phyll causes carbon dioxide to combine with water. 

This important change can take place only in the light. 

In the light, plants can make sugar. They change carbon 

dioxide and water into sugar. 

Experiment 

This is an experiment to show you how water and mineral 

materials travel up the stalks of celery. 

Some materials you will need are celery, a glass, 

water, and red ink. 

Place a few drops of red ink in a half a glass of 

water. Then take a stalk of celery from which an inch has 

been cut off the bottom. Place it in the glass of colored 

water. In a few hours you will notice that the red liquid 

has traveled all the way up into the leaves. 

Water and dissolved minerals in the soil travel up 

the roots and stem into the leaves in the same manner as 
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Meat, eggs, cheese, beans, walnuts, and fish are very rich 

in protein. They are foods you should eat daily to help you 

grow properly and build strong bodies. 

PLANTS MAKE VITAMINS 

Besides the sugar, starch, fats, and proteins that a 

plant makes, it also makes vitamins. Do you know what a 

vitamin is? It is something that is needed for good health. 

Each vitamin is necessary, even though you may only need a 

small amount. They halp keep your body in good running order 

and in general good health. 

Vitamins are named by letters--A, B, C, and so on. 

We do not know everything about them, but scientists are 

still studying and experimenting to learn more about them. 

Vitamin A. This vitamin is necessary for good gnewth, 

healthy skin, and good eyesight. It helps keep the lining of 

your throat, mouth, and other parts of your body in good con­

dition. It also helps you resist colds. 

Some sources of vitamin A can be seen on the illustra-

tion on page 94. 

Vitamin B. There are many vitamins listed under 

vitamin B. To distinguish them, we call them B1, B2 , and so 

on. This vitamin helps to keep you feeling lively and well. 

It also helps you to digest food, keep skin and blood in 

good health, and keep your nerves in the best working order. 
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their root hairs, and change them into delicious food. 

Experiment 

This is a simple experiment to test food for mineral 

content. 

Some materials needed are a porcelain dish, a bunsen 

burner, matches, a stand, and food. 

Place food in a metal or porcelain dish. Heat food 

until it has burned away and only ashes remain. 

The mineral material in the food is the ashes that re­

main after burning. This is a test to see if minerals are 

present in food, not to tell you the kind of minerals present. 

WHY DOES THE PLANT MAKE DIFFERENT SUBSTANCES? 

Do you know why a plant has to make such a variety of 

substances? Substances made by plants are necessary to plants 3 

as well as animals, but not in the same way. Plants need 

energy as well as animals, even though they don't run and 

jump. The reas0n plants need energy is for staying alive 

and growing. In order for a plant to stay alive, it must 

burn fuel. The starch and sugar that a plant makes is its 

chief burning fuel. 

A plant needs protein for building cells, like all 

living things. The waxy coat on some plants, contains fat. 

Not all plants have a waxy coating on the leaves. 

The plant needs minerals to make chlorophyll, which is 
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Europe and the United States, is wheat. 

Corn is considered the most important grain rood in 

North and South America. It is the chief food in Mexico. In 

many countries, most of the corn crop is used to feed animals. 
' One of the best ways of using the sun's energy, to 

turn raw materials into food, is raising corn. 

Rice, which is a grain food, is the chief food of the 

people of India, China, and other £ar-eastern countries. 

The chief reason grains are so important is that they 

have such high fuel value. They have been raised in all 

parts of the world since early times. They are burned by the 

body for heat and energy. 

There are other reasons why grains are so important. 

They contain large amounts of minerals, vitamins, and protein. 

They can be stored for a long time without spoiling, because 

they have a hard coat. 

Grains have always been the world 1 s most important food 

crop because they are loa.ded with food value. Their firmness 

and hardness are also two qualities that make them important 

to farmers. 

HOW GRAIN IS USEFUL TO THE PLA.NT 

Grains are not only useful to us, but to plants also. 

Inside the grain there is a baby plant called the 

embryo and a large supply of food materials. The embryo 

takes it.s f'ood from these stored food materials. It uses 
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corn are almost a meal in themselves. 

Selection. Selection is one method of plant improve­

ment. Better plants are selected and from these,new plants 

are grown. There is a slight difference in each plant grown. 

Some of the pumpkins growing in a field may be slightly big­

ger, tastier, or better in some way than the others. Then 

the seeds from the better plants are selected and grown. 

After these seeds have grown, more of the pumpkins are of 

better quality than when selection began. As selection is 

used, better and better pumpkins result. 

Potatoes have been improved by selection also. Seeds 

are taken from the plant that produced the best potatoes. 

These seeds, when planted, produce a better crop of potatoes. 

Potatoes that you eat today are much larger and better tasting 

than the scrubby potatoes of long ago. 

Potatoes are often grown from parts of the potato that 

contain the tteye,n as previously explained in an experiment. 

Grafting and Budding. Another method of plant improve­

ment is grafting. The making of two plants into one is known 

as grafting. It is a very simple process. 

Crab-apple trees produce apples that are small and 

sour; however, the roots of the tree are strong. The Baldwin­

apple tree produces fruits that are large and sweet; however, 

the roots of the tree are not as hardy as those of the crab­

apple. If a Baldwin twig were grafted on a young crab-apple 
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tree, the tree would grow with strong crab-apple roots and 

large, sweet Baldwin apples. 

Budding is a way of improving plants. Join two plants 

to get the best of both. Cut a T-shaped slit into the bark 

of one plant. Place the leaf bud that is cut from another 

plant in the T-shaped cut. When the bud grows up it will be­

come a beautiful branch. 

This helps the farmer to have a new and better type 

fruit growing on a tree. The farmer can even have several 

different kinds of one fruit growing on the same tree. 

Hybrids. The good qualities of two different plants 

can be combined to make a new plant. For example, one type 

plum tree may produce good fruit that spoils quickly, while 

another type produces a poorer fruit that stays firm a long 

time. In this case, the farmer wou.ld want to breed a new 

type tree that has the good qualities of both varieties. 

Producing hybrids is one of the most important and 

chief methods by which plant breeders improve plants. 

This is how two different plants can be combines. A 

seed is formed from two flower parts. One part is the plant 

egg. Pollen grain is the other part. When plants belong to 

the same family, the pollen grain from one plant can form a 

seed, when it comes in contact with the plant egg of the other 

plant. 

To improve two related plum trees, you would take pollen 







HOW PLANTS WORK FOR US 

Plants work ror man in many ways. They help especially 

to control water rlow. 

Would you like to play a game or detective? Arter the 

next rain storm find a heap or soil or sand washed down by 

the rain. Follow its trail back to see where it came from. 

Did it come rrom a bare spot or rrom a place where plants 

were thickly grown. It will probably have come rrom a bare 

spot. When a place is covered by growing plants, usually 

very little soil is washed away. Thererore, plants protect 

the soil they grow tn. 

Experiment 

This experiment proves that leaves protect the soil. 

Some materials you will need are two boards about one 

root square, soil, sprinkling can, a dozen twigs with leaves, 

water, and a basin. 

Cover each or the boards with a layer of soil about an 

inch thick. Stick the twigs on one board and leave the other 

board bare with just the soil covering. Prop each board on 

a slant in the basin. Then rrom two reet above each board 

sprinkle .with water. Make sure you sprinkle the same amount 

of water on each board and rrom the.same height. Water will 

soon flow down rrom the soil into the basin. Is there a dir­

rerence in the amount or soil washed down into the basin? 
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Now you can see how the leaves break the fall and 

splash or raindrops on the soil. 

Can you tell how leaves protect the soil? Can you tell 

what happens to bare soil? 

rr you put a piece or white paper elose to the boards, 

you will see muddy spots splash into the paper. Can you tell 

what mud is? 

Experiment 

This experiment will prove that leaves protect the 

soil. 

Some materials you will need are two boards one foot 

square, soil, water, basin, and leaves. 

This experiment is very similar to the one you just 

did with the twigs. Prepare the boards with soil as you did 

previously. Instead of using twigs, spread dead leaves over 

the soil on one of the boards. Pour equal amounts of water 

from the same height as you did in the previous experiment. 

You will note that water on the bare soil washes quickly 

into the basin taking soil with it; whereas, the water coming 

from soil covered with dea4 leaves is almost clear. 

The dead leaves are like sponges in that they hold 

back the water so that it trickles slowly into the basin. 

Only a very small amount of soil is carried off with the 

water into the basin. 
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Name 

School 

TESTS 

Plants and Seeds 

Fill in the Correct Answer: 

Grade 

Date 

1. The bright colored parts o:f the :flowers are called 

2. The yellow or brown dust :from a :flower is called 

3. The pistil is part of' the :flower shaped like 

4· The very beginnings o:f seeds are called 

5. The parts of' the :flower that make the seed are 

the and the 

6. The green leaves that protect the petals bef'ore the bud 

opens are called -------
7. Most plants depend upon---------­

to them. 

8. , , and 

insects that usually carry pollen. 

9· All seeds contain 

to carry the pollen 

are the 

10. Flowers that do not attract insects usually have their 

pollen scattered by • 
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Plants 

True or False 

If the statement is true, mark T on the line before 

the number. If the statement is false, mark F on the line 

before the number. 

---

1. Plants that are green make their own food out of 

raw materials in the soil and air. 

2. Starch is the chief food from which the plantrs 

building materials are made in all green plants. 

3. Green plants supply animals and man with food. 

4. The stem is a special structure which takes water 

from the soil to the roots. 

5. The Indian pipe is a plant that has no chlorophyll. 

6. Food is made with energy captured from sunlight. 

7. Chlorophyll is the only substance in a plant that 

can form sugar out of carbon dioxide and water. 

8. Water and minerals are taken into the plant through 

leaves. 

9. Root hairs absorb most of the water from the soil. 

10. The Indian pipe is the only plant without chloro-

phyll. 
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Plants 

I. Draw a Line Under the Correct Answer. 

flower 
1. The seed making structure of a plant is root 

stem. 

flower 
2. The chief food making part of the plant is leaf 

root. 

leaf 
3. The shape of the stem is very important in determining 

root 

from what plant it came. 

leaves 
4. The chief food carrying part of the plant is the flower 

stem. 

do 
5. Plants that have neither cones nor flowers do not 

sometimes 

make seeds. 



II. Fill in the Correct Answer. 

1. All plants containing manufacture their --------
own food. 

2. Some seedless plants grow from -------------

3. go down to seek water. 

4. Most plants need soil, water, and -------­

growth. 

for 

5. 
6. 

7. 

8. 

9· 
10. 

are types of spore producing plants. 

and go up to seek light and 

air. 

-------- make the flower attractive to the insect 

for pollination. 

------------- protect the flower bud. 

produce pollen grains. 

test proves if there is starch present 

in the item being tested. 
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III. 1. The stems support the other parts of the plant. 
They carry water and minerals to green cells of 
the leaf. 

2. The roots keep the plant in place. They take 
minerals and water from the soil. 

3. The flower produces the seed. 

4. Chlorophyll is necessary--leaf. 

5. Selection, grafting, budding. 

6. Green plants manufacture their own food out of 
raw material and the soil and air {chlorophyll, 
sunlight, and water). 

7. They take in rood made by other plants. 

8. When pollen reaches the egg sac it grows until 
it develops into a seed. 

9· They are attracted by the color, smell, and nectar. 

10. a. They store food. 

IV. 10 
6 
1 

12 
5 
2 
3 
8 

11 
4 

b. They give the baby plant a start in life. 
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