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Chapter 1

PRESENTATION OF PROBLEM

Background of Study

Because people begin to acquire their attitudes and skills
at a very early age, it is important that children are guided %o
obaerve closely and becoms aware of plants and animals in their
enviromment and thereby learn to enjoy and appregliate them.

FPeople are not interested in those things about which they know
nothing. S50 many persons pass over greatures and progesses in
nature because they have not learned to observe closely.

' Many children and teachers spend happy hours, days or weeks
enjoying the sand, sunshine and water at the bomm in the summey
tima. Yet how many have wondered what lives in that water or
whe ther anything m live on the sand? W%hy do things constantly
wash up on the beach? Where do the shells come from? What nakes
the water salty? The questions might go on and on.

Through a study of marine life, & teacher may lead her chile
dren into the scientific approach and methods of procedure, The
most desirable situation would be one in which the seientifie method
was used throwgh the grades beginning with the first. When the ehil-
dren have not had the sgs.mtiﬁc approach, the teacher should intre~
duce them to a selentific method of thinking.

Marine biology gives opportunity for the development of pos«
itive attitudes and active interests. A child learns that there



are many different types of animals in the sea and all have some
way of protecting themselves. iHis attention is brought to an un=~
familiar animal, He is interested in learning how this animal pro-
teats itself. Repeated close observations of the astions of ani~
mals will dbring to the child an appreciation of the importance of
accurate observations as & means for determining truth. When &
child sees that the hypotheses he grew from a casual observation
were greatly changed after eareful and repeated observations, he
wnderstands that observations must be accurate and repeated many
times.

Scientific knowledge has important application to public wele
fare. 7"he: one looks about at the consequences of exploitation of
natural resources, one is forged to recognize the need for develop-
ing social attitudes and appreciations. Vater pollution has be~
gome & great public menace, The sturgeon, once the king among Ches~
apeake Bay f{ishes in sige aid number, has aluost disappeared due
to over fishing and deliberate destruction b; man. The neceasity
for the eonservation of orabs, oysters, aud fish 1s becoming in~
ereasingly important,

Some outeomes of a study of marine biology are more specifie
to the partieular field. Such & study would develop understanding
and desire for further conservation of marims life. It would dise
senirate knowledge of natural resources. Through the study, a child
would learn to appreciate the simple forms of life. Developing &
realization of the value of marine life as a source of food and as

a source of income are also reasons for such a study.



Sex education, as such, is not taught in the elementary sechool,
but a foundation for the understanding of the biological side of sex
should be laid gradually as the child develops. The study of mar-
ine animals e¢an play an important role in the laying of this foune
dation.

All along the coasts there is a great multitude of interesting
ereatures that are important as food, for industrial purpase;.lggﬁhmn«
tial to the balance of life in nature. Yet seldom is this vast store
of material used in our teaching of the average boy and girl in the
classroom. Thare are reasans for this neglect. Until ccmparatively
regent little was written about the salt~water creatures found along
our shores which was on the reading level of boys and girls in the
elementary grades. It is not diffieult to obtain the living forms,
but it does take extra troudble and they can not be shut in g drawer
until a notion is taken to use them. Another reason for neglecting
to teach marine biology to any extent in the ¢lassroom i1s that few
teachers know very much about these 1iv1ng forms and have not venw
tured to find out, Obtaining sufficient knowledge to carry on an
interesting and worthwhile study of marine biology in the elemen~
tary grades is not a&friault. The undertaking can be very stine
ulating to a teacher as she grows in knowledge and the power of
observation with her children.

If a person should decide to teach marine life, they would
find, upon investigation, that there are probably 500,000 distinet
species of plants and animals in the sea,l This is no reason for
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discouragement. They couldn't begin to know all of these, but by
studying a {ew menbers of the more common groups, children ¢an de-
velop an understanding of the great assemblage of the earth and

develop a greater appreciation for the relationships of naturs.

Problenm

For six years, in three cities of varying siia. thelauxhor
experimented informally with meeting c¢hildren's inguiries about
nature and the world about them. They were led to further ine
quiries. When the opportunity to study marine life came to the
author personally in her graduate work, she became conscious of
its rich possibilities for children.

This study is an attempt to present what a fifth grade glass
of ehildren gained from a study of marine bilology, and what guide
ange was necessary on the part of the teacher. In the appendix,
is the detailed story of the development of the study of marine
biology with the children.

Setting

This study was made by & teacher in the elementary schools of
Virginia. The illustrations are taken from her experiences as
a teacher in the Meadowbrook School in Rorfolk, Virginia, which
is in a salt water area.

The school in which she experimented is located within five
to seven blocks of salt water. The shore line is broken into



small coves, These coves are easy to reach. The shore is
sprinkled with seashore life and therefore ideal to teach chile
dren about marine animals. Having quiek and easy access to the
water 1s a great advantage because the children caa observe the
animals in: their natural environment, and easily obtain live
material to bring to the classroom for further study.

Fiftesn boys and seventeen girls comprised the class studied.
The ages of the members range from nine to twelve years. Thirteen
of the children had spent several summers at the seashore and
seventean of them had been there at least part of one summer,
nly two had never been arcund water sufficiently to be some-
what familiar with seashore life.

According to the California short-Form Test of mental matue
rity, the children's I.Q's. ranged from 74 to 136, the average
being 106 in a fairly normal distribution curve.

The ¢hildren, compared with standard norms very favorably
on the Progress Achievement Test given during the study. At the
tims of the test, the expected grade placement was 5.6, The
range of grade placement for these children was fram 5.0 to 7.4
with an average of 6.4. ‘

It 18 of interest to note the resultis of a survey of BH
grades made throughout the school system in the c¢ity about the
time the study of marine life In this class was over. These
show that, through this intergated study which incorporated most
of the school subjects, the children compared favorably on mage
tery of skills when measured for academic achievements evan though



they were low in comparisch with other schools, in mental matue
rity. Out of 81 schools, this school atood 15th from the top
of the list in mental maturity. In the Progressive Achievement
Tests, it stood 3rd from the top in all tests except one, and
Sth from the top in that test. Tables on the results are given
in the appendix.

Desoription of Flan For
Gathering And Analyzing Data

with the thought in mind of guiding youngsters into a study
of marine animals, the writer gathered all availlabdle illustrative
material on the subject. She made a bibliography of children's
materials and books, formed plans for gulding activities that a
¢hild could undertake, and maintained for three months a maring
aquarium in order to be familiar with the problems which might
arise during the handling of such a project.

Before the opening of school she made and had mimeographed,

a test through which she aimed to gain some i1dea of what the chilew
dren already knew about marine life., She gave the test at the bhe-
ginning and at the end of the study. It was one indication of what
facts they had aequired.

The teacher made tentative plans for the term's work with the
ehildren., They included plans for maintaining an agquarium, exam-
ining mueh live material, and fleld trips.

As a means of collsoting the desired data for this study,



the writer kept a daily record of ths progress of the class.
Childrents comments, reactions, and accomplishments were recorded.
Plectures were taken of the play so as to give the reader a better
idea of that activity. The daily records were used in the writing
of the detailed story which appears in the appendix.,

The wyiter planned to study the records gathered from twe
points of view: the first, with respect to what came to the chile
dren a3 & result of their experiences; and the second, with rese
pect to what guldance was ncegessary on the part of the teacher.
Reference to the appendix for a mores detailed secount is fre-
quantly given.

The final chaptar gives the summary and conclusions whieh
the writer drew from the experiences with the c¢hildren.



Chapter I

PRESERTATION OF DATA

In september, the children returmed to their school, but to
& new ¢lassroom and a new teacher. Experiences of the summer were
disgussed at once. The teacher led them into a discussion of the
seashore and followed up the exchanging of experiences by taking
to class a collection of fossil shells. The children brought
live crabs for study. Seon two aquariums were set up. During the
term, the children had seventeen different marine animals living
in the aquariums and were thms able to observe and study them first
hand. Several trips were taken by the class. The ons to the oys~
ter shucking house was of particular interest. The educational
exhibit of the Virginia Fisheries laboratory was brought to the
school. One c¢hild brought a very good miseroscope which was used
eonstantly and was of immeasurable value in their study of mise~
roseopic animals.

Much live material was used. Besides the living animals in
the aquariums, live blue crabs, fiddler crabs, oysters, and fish
were observed and the internal structures studied.

Qut of the study grew varied activities. The children made
individual booklets and later a elass booklet. They also made &
class booklet of poetry concerning marine life. All kinds of shells
and specimens were collected and identified for a marine exhibit.
The c¢hildren wrote and produced & four act play dealing with the
information they had aecquired concerning the fishing industries.



Even though the formal ending of the study of marine life
came in January, the children's interest continued Woushoﬁt
the year and they continued to maintain the aguariums and bring
to ¢lass specimens and written information found in books and
nagaszines.

In this chapter, the writer has analysed the experiences
in marine biology which this group of children and their teacher
shared together. The analyses have been made from two stande
points. First were considered results for the children. Under
this the following were described: what facts were gained, how
the selentifie method was used and developed, what understandings
and prineiples evolved, and what emoticnal attitudes and apprege
iations took place. 3egond, eonsideration was given to what
guldance was ne¢essary on the part of the tsacher. Under this,
two analyses were made, namely: how the work was organized and
expressed and what energy and time the teacher found negessary
to put forth in order to make the study a successful experiance
for the c¢hildren.,



COLLEGE OF WILLIAM & MARY

Children's Gains From
Study of Marine Bilology

Zbe Lagta of mardne biclogy agauired by fifth grade Dovs snd
£ixls were ebtainsd through field triea and & Jaboratory situation.

Comments made by a ehild in his discussions and conversations
often give fine indications of his kn;awladge of a particular sub-
Jeet. This was true in the children's study of salt water life.
The story of the development in the study of marine life given
ih the a, pendix 1s full of such comments. For lllustration, sev-
aral are cited here,

Robert was arranging mud in the aquarium for the fiddler
crabs. He made the mud vhighor at one end and when the water was
put in, it did not cover the mud at the high end. When asked why
he had arranged it that way he said, "They have to have water,
but they live up on the damp or dry mud & good part of the time."
This showed clearly that Robert had a knowledge of some of the
habits of fiddler crabs. (appendix p.l14)

Hilliard brought four large crabs to school. Immediately
Charles commented, “WFe'd better not put all of those crabs in one
aquarium. They are so big that thqy’ will use so mugh oxygen that
all of the animals wili die.® In this remark Charles expressed
his knowledge that oxygen is necessary for the life of marine ani-
mals and that a large crab uses more oxygen than a tiny one.
(appendix p.20)



The ehildren's exhibit of marine shells and animals was well
done and meaningful becguse they used thelr imowledge of marine
life. Anyors can colleet and display shells, but to orgzanigze an
exhibit so that 1t tells something to the observer requires thought
based on fasts. The children brought in what pretty shells they
eould obtain. In addition they planned what they could have in the
exhibit and set about gathering specimens. The ¢lam and mussel
soales were planned to show how those animals grow. Soms of the
tiny whelk shells were taken out of the egg cases and displayed
beside the adult whelk shell to show growth, Norma drew a pileture
of the skate to be exhibited with the skate cases so aun observer
would know the appearance of the animals from which the skate egg
cases come., Many preserved specimens were displayed. The axhibit
showed the power of organisation. All of the different kinds of
erabs were together, the fish, seaweed, and models of fishing gear
were grouped in & similar manner. Every child in the room had one
or more opportunities to stand behind the various exhibit tables
and explain any questions that might be asked by visitors. The
mere faet that they eould explain the different displays on the
tables showed that they knew much about marims life.

The children made individual booklets and then & elass booke
let on their knowledge of marine life. When a person 1is able to
express in words his knowledge of a subject, he understands it well.
¥ueh of the material in the booklets came from the children's ob-
servations of and experiences with the animals in their aquariums.
They also aequired information from their reading. Some of the best



explanations and drawings were taken from eaeh individual booklet
and put together to make the class booklet, Ths committee in charge
of organizing the class booklet saw to it that they had material

on the important points that had been discussed in class.

As a culminating activity of the term's study, the class wrote
and produced a play. Everything the children had learned couldnit
be put into the one play, but they tried to present some of the
main facts they had aequired, Aa.nd the pleasures they had exper-
ienced. Most of the animals that they had actually seen and studied
in detall were from the Chesm Bay area, thereiore the play was
written about the marine life in Chesapeake Bay. The words gpoken
ware only one of the factors which showed their knowledge of their
subject. Tha seensry, stage settings, and actions of the play alse
presented what information the children had gained. Act I pre-
sented facts about the fishing industry, Aot II about erabbing,

Act III concerned oystering, and Aect IV dealt with the living
animals, The underwater scene was colorful and pleasing to the
eye, but also realistic to nature. The starfish moved slowly, as
in nature, and finally, by pulling on the oyster, caused the oyse
ter to open its shells. The erab attacked the mussel in much the
same way that the children had often seen it happen in the aquarium.
The orab put the point of its claw between the mussel‘'s shells
while the mugsel was feeding and gradually caused the musel to
open. Purposely the children painted the scenery to give the idea
that the fish and Jellyfish were larger than the animals on the
bottom and higher in the water. The play cculd not have been



written and produced in such fashion as to teach the audience about
marine life and industries 1f the children that did the Jjob had not
known the subjeet well.

In this study the teacher gave tests as one form of measure~-
mant. During the first few days of the term, she gave a test to
find what knowledge of marine life the children had. The gquestions
were not to test the children's lmowlsdge that would have necessa-
rily been aequired from a study of the subjesct, but more nearly its
purpose was to find what the children had learned by assoeiation
with the animals themselves. Some of the questions did deal with
such matters as tides, but this was also information that a child
might easily have gained from conversations and experiences at the
shore. During the study, no emphasis was put, by the teacher, on
including materials that would angwer the questions. The questions
were simply disregarded by teacher and children. At the end of the
term, she gave the test again to see the children's improvement.
The test and scores ars given in the appendix. (appendix pel )

The differences in the gcores at the beginaing and end indicated
in a simple way that knowledge of marirs biology was acquired
through the field trips and laboratory situation which were pro-
vided.

Agcording to Miller and Blaydes, the se¢ientific method ine

volves:
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*l. The appreciation of tkhe existance of a problem and a

~ Gdesire to solve it.

£. The ascumulation of facts and data which are pertine
ent to the problem.

3., The formation of hypotheses as partial explanations,
their testing, and their agceptance or rejection.

4, Logical interpretation of data with an unwillingness
to accept as proved any conclusion not supported by
adeguate valid evidence."

In this section of the study, these steps have been kept in
nind in analyzing the children's manner of working, . Four d4iffere
ent types of problems have been selected for analysis. The {irst
analysis is on a problem that extended over a long period of time
and involved the entire glass. The second analysis is on a probw-
lem studied by one child over a period of several days. The third
aAiialysis 1s on the problem the class had in understanding the
facts that were presented in the books ugsed. Individuals
attacksd these various problems as they arcse naturally in theip
daily tainking about marine life. Iihe fourth analysis presents
tae piature of kow the scientifie method was carried over into
tae solving of a construction problem.

Many of the children kad fresh water aquariums at home, b
none aad ever kad the care of a marine squarium. The existence
of a real problem was therefore quickly recognised when the class
planned to set up and maintain a marine aguarium.

Information was zathered in several ways. Together the nemw
bers outlined the facts about how a fresh water agquarium should be
set up. The children expressed reasons for the different steps
that they should take. Then seyeral children went to the librery

to obtain information eoncerning salt water life in aquariums.



(appendix p.4) They brought to the class two good books on the
subject and carefully read them., They shared the infermation
with the group. A discussion followed, From the Xnowledge they
obtained from both scurces, plus their knowledge of fresh water
‘aquarivms, the boys and girls atgae plans for setting up their
marine aquariums in the elassroom.

The c¢hildren put periwinkles ,in the aquarium, By means of
close observations, they found that the periwinkles lived for a
short time and then died, which caused the water to foul. Fresh
live periwinkles were put closer to the aerator with thke thought
that maybe they needed more air, S8till they did not live long and
bagause of the way in which they so into their shells, it was
hard to tell whether or not they were dead, Ike group decided
it was best not to put periwinkles in the aguariums. The okilde
ren tried to reason out some cause for the death of the peri-
winkles. Thus the fomation of hypotheses as partial explanations,
thelir testing, and thelir aceeptance or rejections continued tarocughe
out the term as tke animals in the aquariums e¢ontinued their pesge-
ful existence.

Such study came about in a simple fashion., One day Robert
suggested, "The periwinkles live most of the time on those tall
grasses that grow out of the water. In the aquarium, they are
under water most of the time and maybe that is thc~ reason they
die,”

*"If we had a glass over the agquarium, they eould climb up
on it. As it is now, every time they got up to the top we knock
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them off, back into the water," added Mary,

They desided, under existing conditions, they would not have
periwinklss in the aquariums. (appendix p.7) Throughout the term,
in teir experiences with seventeen different living animals,
problems arose and were solved in similar faskion,

At the end of the year, the class made lozical interpreta~
tions, of the data they had acguired. In the lizht of their exe
periences, they drew conclusions as to how to paintain a marine
aguariunm, (appendix p.77)

Although the problem was of a different type, the seientifie
nethod was equally evident when Shirley became anxious to lknow
something about the salt in the sea. S3hkhe saw ker problem,

"Doas it look like the salt we eat?" asked Shirley.

"Not exactly," responded the teacher. "Why dont't you get
some and compare the two?"

This challenge to get her own data appealed to Shiriey. 8he
414 not know how to go about it. There were no books on the sube
Jest available to the child, ‘8o the teacher led her to think of
& way to obtain sea salt. (appendix p.34) Shirley enthusiaatio~
ally started on her petivity. Salt water was evaporated from
three diskes many times until she had several teblespoons of salt.
Then Shirlesy proceeded to compare sea salt witkh table salt.

A great many instances arcse in which a ahi\ld undertook to
understand what was the fundamental 1dea presented in his reading
material. The thinking involved the same four steps earlier quoted
from Miller and Blaydes. In their books, the children read that



oysters and musgsels ate tiny animals that lived in the water. The
tiny animals could not be seen with the naked eye. Robert Lrought
a miscroscope 1n order to learn more about the tiny animals., The
children took water from the aquarium and examined it under the
niseroscope. They sev some of the miscroseopic animals about whieh
they bad kheard and read. ¥Then they were shown & moving pileture on
miservscopic life, they had already seen for themselves some of
tke tiny animals and they were thkerefors abls to understand and
appreciate the movie more fully. The children brought magasine
and newspaper clippings whkick told about misgroseopic life. Afe
ter suck an investigation, the children understood there was food
in meumfwtmaymmmﬂumﬂtermmw
its body.

The boys and girls used the scientific method of thinking
on problems other than those concerning marine life, The follow-
ing incident shows how the selentific process was carried over
into a construetion problem, The back-drops of seenery for the
play on marine life had to be mmng. When they were ready to be
pat up, the children found that the elothkespins would hRot hold
the paper.

Robert explained, "The clothespins do not pinch tight enough.®

Neddie suggested, "Mrs. B., how about trying those clamps
that you mentioned first?e

The clanmps were obtained and attached to the wooden beanm.
They held as long as the beam and paper were moved evenly, but if
any extra strain was put on one side, the paper gams out of the



first elamp and then the unbalanced welzit of paper pulled it out
of all the elampa. The group was mues congerned about what théy
were going to do.

The teacher sald, "Let all of us taink now and tmy to figuwre
& way to keap tiaat paper from slipping.”

The caildre. made suggestions, discussed them, and used or
discarded them. Robert suggested that they could use an idea Ben
had made before they had the clamps. (appeadix p.68) Ime pupils
nodified Ben's idea to sult tihe clamps. They used heavy gummed
paper instead of wood because it would work Just as well and was
easier to obtain., Finally, they were ready to try again. The
boys used the gummed paper to make little thickened places on the
top of the seenery paper at the positions where the elanps were to
ba placed. They ¢lamped the clampy over the thicknass provided
and the paper did not slip oul. The seenery worked w;ll in What
noew it could be raised aud lowered quigkly with no danger of falle
ing.

The story of the year's study presented in detail in the appene

dix indicates many problems, large and small, that arose and were
solved by the seientific method.

Zhe sower of sbasrvation ¥aa developed taroush & ALudy of
A4¥s zarice animala. Attempting to draw animals as accurately
as possible caused the children to observe closely. Bueky and
Tommy undertook a large drawing of the dorsal and ventral views
of the erab, They were boys that "lived” on the water and crabbed

23



frequently. Crabs were old friends aud tkey thought that they

knew just how they appeared, but when they began drawing, they

found thers were rany detalls iesded that they had never noticed.
Repeatedly lhey kad to twrn to the live specimen to make sure

about thls or that, tiae vay the legs cama ocut from the body, the

differences in the shapes ol tkhe parts of the legs, and the blend-
ing of eolor,

The children found it was necessary to observe c¢losely in
order to draw accurate conelusions. Seelng the tiny whelk shells
in the egg cases and comparing them with a grown animal kelped
the caildren to understand completely that tiny waelks are like
tke grown animals in appearance, and grow as otaser animals grow.
The skell grows as the aniwal grows. After seeling preserved specie
meng of the egg cases of the sorewborer, they were betler able to
understand the formation of the whelk egs cases. When Norm said,
"Ihere must be scusthing desd in the aquariwm beesuse thare 18
that e¢loud-like cloudiness moving in the water", ske was gonglu~
ding on. the basis of close observation, (appendix p.69) Immed-
iately she began looking for the desd animal and found two elams.
At another time Bucky brought in a live shrimp and pointed out
the different structupes of the animal, He had observed the ani-
mal cleosely for four days. He recognised the fifferent parts of
its body by their functiions.

Even at first children recognised obvious physieal character-
isties. The first step taken by the teacher to develop more exaet
observation was arouging interest. Shells were brought and be~

24



cause of curilosity the boys and girls looked carefully at the
shells. The eaildran noticed readily these obvicus character-
‘isties, suehk as general shape and color.

After more directed observation, they distinguisihed small
differences between similar animals. When they tried to identify
and name the types of shells, they had to percsive more detalled
characteristics. It was then that they became aware of suall de-
tails, such as teeth of the clam shells, the exact number of holes
in the shell of the abolone, the difference between the whelk,
knobbed whelk, and c¢onch, and numerous othar properties of the
shells. An early experiance was with the different kinds of clams;
they pegan to distinguish the diff'erent kinds of elams by the
shape, tooth marks, and thickness of the shell. They distinguished
the two types of oyster drills, common to this locality, by the
shape of their spirals. It was necessary to observe carefully in
order to distinguisk the differences between the two types of
ribbed mussels when identifying them. The number of turns in
the spiral of the acrewborer came to the attention of Ben as he
attempted to make a drawing of fha shell; he had not realized be~
fore that the bulge in the shell, which held the largest portion
of the animal, was large in comparison to the rest. Ths children
also recogniged the obvious characteristics of the blue erabj
many kad often caught them when crabbing or fishing, but when
asked several questions concerning the detalls of a blue orab,
and later fiddler crab, they were not sure of the number of legs.
The exact shape of the spron was unknown, were the antennse and



antennules between the ayes or the eyes between the antennules

they wondered, As the teacher drew their attention to such dee-
tails, they found the answers and later began observing closely
without guiding questions or remarks.

Host of the e¢hildren had seen many of the animals brought
into the room at some previous time; they could therefore, tell
the rest the gommon name of the animal,

As the boys and girls exanined the orab, they néticed differ~
ences; for example the struecture of the antennse and antennules.
At first the teacher called the pupils’ attention to parts in
order to lead them in their observations., (appendix p.9) Later
they observed closely enough to c¢all the teachert's attention to
points of interest, (appendix p.32) Michael brought in a erad
whickh he sald was & mud crab. When asked to tell how it was Aiffe
erent from a blue orab, he guickly pointed out several charaster-
istic differences. (appendix p.37) Many of the class had never
seen a mud crab. They garefully noticed its markings, position of
the mouth, and size, as kHichael pointed to the parts. Allene
brought in a orab that she thought was an oyster crab because she
found him in an oyster shell. Ths other children quickly showed
her, by comparison with the live mud crab and tkhe pilctures of oy~
ster crabs, that it was a mud crab rather than an oyster crab.
(appendix p.44)

While down at the oyster house, Hloy picked up some tihy
skhells resembling clam shkells with which she was familiar. She
asked, "What is this? It is something like a clam and scmething



1ike a scallop, but not jJust like either one." Don found some
shells of screwborers and was delighted whén he found both types
common to this area. He took them to the teacher and pointed out
the differences in the shape of the spiraels.

¥ary lou was trying to distinguish between the mals and fe-
rale fiddler crabs. After close obaervations and comparisens of
the aprons of the two species, she was able to determine which
were the male and which the female fiddler crabs.

Later the children recogniszed habics and characteristic moves
ments. After continued observation, the boys aand girls called
cne another's attention to the manner in whieh the crabs dug into
the sand, the sidewise way in which they walked, the way they
ate, and other charmoteristic movements. They observed while it was
eating. The ekildren found that the oyster and mussel reacted
differently when danger approached. The fact that the ¢hildren
recognized such differences was demonstrated in tke underwater
scene of the play. The mussel closed with a quick motion of the
shells. The fish's habit of opening its mouth often was watched
over & period of time and the ciildren saw that it was not from
lack of oxygen in the water. They learned that tke fish was taking
in water that later passed out of its gills.

Zhe ghildren came io yealize that planning ¥oa ngcessary if
Jarsge undertakihgs wore Lo move suoothly. In many of the
activities, certain equipment was needed to the extent that withe
out the equipment the children could not go akead witk their work.

a7



At the opening of school, two aquariums were in the room, but they
werc not ready for use until they had had the glass put in. For
one aquarium it was necessary to cut glass. When one piece of
the plate glass was broken, another kad to be obtained. The chil-
dren saw how mueh planning was involved in ordering the glass and
having the custodian bring it from the glass plant. The aquariums
were finally ready. After the c¢children had studied how to set
up the aquarium, they had to plan who was going to bring the sand
and gravel, who would bring the bucksts for hauling water, and
‘how the elass would wash the sand and gravel. The teacher led
them in their planning. The plans were written on the board.
Later when the water in the aquariums kad to be changed, they
had to deeide what to do with the animals whide the fresh water
%as being warmed to room temperature. They kad planned to use
the buckets to kaul the water. One ¢hlld volunteered to bring
another bucket for the animals for that particular day. Plans
woere nade & day shkead for the ahmgingafthemmmmmim.
When the boys planned to bring enough oysters for the ene
tire class to use, Virginis said, "We will have to get some more
newspapers because tkere are not very many on the shelf. (appendix
p.44) The children werse beginning to look ahead in regard to
their needs., When the play was developing many children without
being asked to do so, brought properties that could be used for
the play. Chuck brought a large rope to tie the boat to the duck.
Other ehildren took the lead in planning what things they would
need for the play and saw that they were obtained.



In nmany casaes, people ocutside of the school were involved in
the activities of the ¢lass. The children found that it took
planning and arranging for those people to fit into the work effee-
tively., A good 1llustration was the trip to the oyster house.

It was necessary to obtain transportation, econtact the oyster
people, and make arrangements so that they suited all concermned.
The letters to their parents asking for pemmission to go were
written and returned before the date set. The boys and girls were
maiting final plans for the presentaticn of the piay. They reale
ized they must set the date sometime in advance if they esxpected
to send invitations to the men of the Virginia Fisheries lLadbora-
tory, who lived in another eity.

Timing was often most important. Waen they were told that
it would take about an hour and a half or tw kours to go through
the oyster house, and they wanted to be there around three O'clock
when the oyster boats would be c¢oming in, timing was necessary.
The trip was planned to enable them to take in everything and get
bade to sehool bafore the street cars would be erowded with the
gvening rush. The teacher did not want the children who usually
went home on special school busss to have to go home on the streetl
cars during the rush hours. The intermissions betweaen the acts
of the play brought the chaildren's attention to the matter of
timing. They planned short skits to take care of the inter.
migsions. The other #hases of the school were scheduled to see
the children's exhibit. ‘ It was important that they had suffie-
fent time, but would be finisked before the next elass arrived.



If the children saw that tke visiting children were taking too
much time they moved them along nicely by point.-ing out sanething
of interest further along dovn the exihibit tables. (appendix p.72)

To finisk work on time was hard for the children. At first
they worked along but didn't seem to have much idea of whkat plan~
ning was necessary in order to have a piece of work gompleted by
the definite date when it would be needed. Then the Fisheriaes
Exiaibit was to be brought to their school, they wantsd to share
thelir information with the person in charge of the exkibit. They
talked about what they wanted to do, but days went by without
final plans. The teacher had to impress upon them that they must
stop gathering new 1deas and dseide on Just exactly how they would
skare thelr material. The teacher had to hurry them aleng to come
plete thelr preparations. By the time the play was in progress,
the children had more appreciation for the importance of time
limits. The boys and girls planned definite times for the com=
pletion of certain stage properties. If a ckild was absent and
gonsequently a piece of work was not finished wheh it was expected
to be, ancther ckild helped him complete the task, The teacher
then did not feel any strain about kaving all preparations ready
by the time set for the presentation of the play.

The children realized that more planning was necessary when
a large group was involved or & large undertaking was tackled. The
teacher took seferal trips with a few caildren after schkool to ine
vaestigate good places for the class to go to the shore line. With
a8 few children, no particular planning was necessary. Vhen the
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whole class was to go, some planning had to be done in order for
all of the boys and zirls to gain something and to enable the
teacher to supervise such a large group. During the first prage
tices of the play, while they were rehearsing one act at a time,
there was no problex of what to do while behind the curtains.
But they realized when all of the childrenm would be on the stage
there would be confusion behind the curtains if they didn't plan
to take care of the situation. There was no problem of how one
person gould see the exhibit. When they were going to conduct
a whols class through the exinibit, they reailzed difficulties
would arise. The class discussed the problem and afterwards
planned how a c¢lass of thirty-five could move along and all see
the exhibit and all finigh about the same time.

The sntire term's work involved activities which required
planning. In the beginning, the teacher had to do most &f it,
but as she provided experiences in which it was necessary for
the children to plan in order to succeed, the children took on
mueh of the responsibility for plananing.

ihe use of live matarial led to mops thorough understang-
Joga.

Children actually saw how an animal protected itself. Froam
books they had learned that animals had ways of proteeting them-
selves., That seemed sensible and the boys and girls knew how some
animels protected themselves, Information on the erab indicated
that the large claws were used for defensive purposes. The chile-



dren read that color and habits of hiding were also neans of pro-
tection. These facts were lmown, but except for s few instacces,
they had not been actually seen although many of the pupils ware
familiar with the eradb from thelir experiences of erabbing. In
the aquarium, the crabs lived for nine months. The children saw
how the color of the animal blended with the surroundings so that
hs was hard to see. Hls dark back blended with the muddy water
and vegetation furnishing proteetion from his enemies. (appendix
pe18)

It was clear to the boys and girls wky suck devices as the
dredge could be used to cateh crabs after they had seen the ine
activity of the animals when partially burled. (appendix p.82)
They were aware of the protection afforded by the kard skell, so
wkhen one ¢rab got away, they caught kim by putting their foot on
kim without any fear of doing damage to kis body. Such state~
wents as, "Look how he can draw his eyes in when he wants to,"
showed the child's understanding concerning protection in a par-
ticular case. DPamacles seemed very sharp and hard to the chile
dren, but as they watched the barnacle extend its tentacles to
feed, they realised an a.imal with such a soft body and no means
of locomotion needed & hard shell for protection. (appendix p.27)
Discussions brought out the fact that the pupils were conscious
of ways by wkich animals protected themselves. They compared the
comparatively soft body and swiftness of the fish to the hard
shkell and stationary position of the oyster. They studied and
discussed many different ways in which various types of fisk de-



fend themselves and their young. (appendix p.72)

Taking care of living animals helped to demonstrate the known
fact that marine snimals must have food. If a child 1s asked,
"Dees an anima) have to kave food?", in most cases he answers,
"Yes". Feeding animals over a8 pericd of time causes the child
to realize more fully the animal's need for food. After & holi~-
day a child commented, "Boy, these fish sure are hungry. Look
how they go aftar that food".

For several days there had been no mussels or food for the
erabs in the aguariums. "The erabs are kungry", said Bucky.

"What nakes you think so?" asked the teacher.

*They are snapping at the fish now and then. They naver do
that when they have had enough to eat,” replied Bucky,

When the whelk died, possibls cauges of death were investi-
gated, One guessed, *Maybe he became wsak from lack of food. e
kave had him ten days and he hasn't had anything to eat.” (appens
4ix p.47) Noaone had even thought about what an oyster ate. After
having miscroscopic life explained and actually sseing by use of
the miscroscops, the tiny animals in the water, the children began
to realize that all animals must have food in order to live over
& period of time. For some tims Robert watched the barmacles ex-
tending and contracting their tentscles. "He must be feeding.

He eats miseroscopic food too,doesn't he?* (appendix p.27)

The boys and girls were not leng in understanding fully the
principls that oxyzen is necessary to maintain life in marine anie
mals even as in us, When the aerator was accidantly left out of



one agquariuwm, the crabs dled. At the same time, the crabs Iin the
other aguarium with an aerator which worked, lived. The event
also 1llustrated the fact that marine animals use oxygen that 1is
dissolved in the water.

Through the teacking of'minc animals one may lay a founde
ation for the wnderstanding of the life processes, for example,
the much talksd about proeess of reproduction. The children
realiged that reproduction was a natural process. They found
that each animal which theay asd studied reproduced. They read
that the aysters spawmned in the summer and for that reasocn wers
not considered to have as fine s flavor as duxring the other months
of the year. Later they learned that crabs spamed in the sume
mer. Most of the ckildren had been orabbing fregquently and had
seen sponge crabs, Wken they want to the oyster house, they saw-
the sggs in a female crab before they ware axtruded to be atbached
to the pleopods. The teacher explained that all mature female
orabs had eggs that partly developed in the body.

The ckildren also leamed the importance of reproduction. In
their books they read about the tremendously large quantities of
ezgs that each oyster, crab, or fish spawmed each year. At first
it was hard for tham to understand why each animal produced the
very large number of eggs. Then they learned more about the mile
lions of miserosaopic animals which provided food for other anie
mals, they began to understand what happened to the millions of
egzs and why only a few of the egss ever developed into mature
animals even though millions of eggs were spawned. Tach time the

,



reproductien of & particular animal was studied they discussed
what conditions were favorable to the development of the animal.

The ohildren came to understand the fact that in most animals
the eggs of the female must be fertiligzed by the male. They
studied about the milt of the male oyster being strewn over the
eggs thrown out by the female., They leamed that the male and.
female crebs copulated at the time of the female's molting. Many
of the children had caught crabs when they were together, known
as "doublers®. In their study of fish they read and discussed
the ranner in which fish ezgs are fertilized. The teachsr ax-
pPlained to the group that there were some animals that reproduced
by dividing or udding. The jellyfish which they had studied
about and of which Jack had written the life history, was one exw-
arple of reproduction by dividing.

By learning of reproduction among animals, the children asked
questions about human reproduction as naturally as any other ques=
tions. Theres was no hesitaney in asking about the early develop~
ment of the oyster and erab eggs, or larvae., Vhen they found the
eges inside the orab, they commented, "They look a lot like fish
eggs." They also asked, "Do bables start out anything like that?»
The teacher explained that bables 4id star? out as a tiny nmass
that resembled an egg and went through many stages of gradual de-
velopment until it looked like & kuman being.

“The ezzs are produced in the females of the mafine animals
" we have studied in our aquarium, but the eggs develop in the water.
Do you know of an animal that lives in the sea in whick the young
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develops fully in the mother and the young is said to be born?"
asked the teacher.

Peter knew. "The whale does that," saild he.

In discussions the menbers of the elass brought out that the
whale is unot a fish, but a mammal and produces its young like a
human being. The children took interest in the studies of the
different kinds of fish and how they do or do not care for their
young. When the fish was cut open for examination, Charles asked,
"Is it a male or a female?"

*How can you tell whethier this fish is & male or a female?"
asked the teacher.

Charles snswered, "If it s a female it will have eggs."

"Yes, 1f it 1s at the time when it is getting ready to spawn.
If you can't find the eggs, you can tell by its femals reproductive
organs, If it is a male it also has special reproductive organs.
You have to be gquite well trained to tell the difference in the
reproductive organs, but it can be dcn'v:.* explained the teacher,

*Do all males have special reproductive organs?* further ine
quired Charles.

Robert spoks up, "0f course, Charles. A female has special
organs for reproduction and a male also has special reproductive
organs,"

The boys and girls asked such questions as they would ask any
questions in search of knowledge. In the comments and discussions
that arose, the teacher focund many opportunities to bring out faots
about reproduction in a natural way and make comparisons with other
types of animals,



Through the study of animals and their living conditions,
the children aequiredan understanding of many principles several
of whick have been discussed and analyszed. Following is a list
of other principles that had their place in the study. With re-
gard to these, tke children's thought processes developed in a
similar manner, it therefore, seems needless to go into detail.

Ve are dependent upon green plants for food.
All of our food with the exception of & few minerals and

‘water comes elther direetly or indirectly from green plants.

Plants throw away oxygen as waste during the manufacture
of starchk and sugar, and so serve to keep the supply of
oxygen in the air and water from becoming exhauvsted.

Animals reproduce others of their kind. HKon-living bodies
cannot reproduce their kind.

Some fisk migrate to special places for reproductive pure
poses.

Kot all animals kave power of logomotion during tkeir ene-
tire life.

Animals chance of survival 1s limited by its environmental
conditions.

The struggle for existence, due largely to limits in
space and food supply, is responsible for the destruction
of most of the marine young that are brought into the
world each year.

Yach spacles of animal is limited to some extent to
some type of habitat.
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Bany animals whick lived long ago are now extinot.

Fossils show the size, shape, and structure of plants
and animals that lived long ago.

Hany fossils which have not yet deen discovered may
sonatime help us to know about other plants and anie
mals thkat lived long ago.

Man's conception of truth changes.

Much knowledge remains to be discovered.

Interpretations advanced by sclientists today may be.
eorrected and improved by the same or by other seien-
tists tomorrow.

We should not dejpend upon mere hearsay and gossip.

Vie should reject guessing as a means of getting at
truth,

We should guestion the accuraey of sources of ine
Lormation,

Experiments must be done over and over to check results.

Atudy of marins Rlology.

It is difficult to measure attitudes and appreciations by &
standard unit because feow simple measurements have been developed.
Nevertheless, changes can be seen in the child's reactions as the
individual comes in econsact with various conditions and experiences.

Knowlsdge of how to handle animals and famillarity with them



Hany snimals which lived long ago are now extinot,
Foassils show the size, shape, and structure of plants
and animals that lived long ago.
lany fossils which have not yet been discovered may
somatime help us to know about other plants and a:nle
mals that lived lonz ago.
Eants congeption of truth changes.
Euch knowledge remains to be discovered.
Interpretations advanced bty scientists today may be
eorrected and improved by the same or by other se¢ien~
tiats tomorrow,
#e should not depend upon mere hearsay and gossip.
e should reject guessing as a seans of getting at
truth,
e smould guestion the accuraty of s-urces of ine
formation,
Experimants must be done over and over. to check results.

Atudy of marxing Dlalagy.

It is 4Aifficult to measure attitudes and appreciastions by a
standard unit because fow simple meagurenents kave been developed.
Hevertheless, cihanges can be seen in the child's reactions as the
individual comes in con8act with various coaditions and exieriences.

Xnowledge of how to handle animels and familiarity witi them



removed fear. iost of the ciildren were afraid of the crabs when
they woere first brought in to the room. The children didntt ob-
Jeet as long as tihe ereatures were In ths bucket, but when the
teacher or one of the boys familiar with crabdbs, reacsed in to
g9t one, the othar challdren backed off. Thay were shown how o
pick up the animal so that 1t couldn't pinch them. The teacher
was careful to ses that & child who was tinid about the orabs
was not frightened by them. Allens wanted to draw the acimal
and the teacker suggested that she draw from the live cne. The
teacheyr picked up the arad f{rom ocut of the bucket and put it on
a paper. She folded a paper to be held on top of the ¢rab in
-gase the animal started to move. In that way, thers was no dane
ger of the crad getting its claws on Allene., The caild enjoyed
her sxperience with the creature and examined him several times
during the next two days while sho was drawing.

All of the ¢hildres had an opportunity toc have a live crab
at close range and later to haudle the parts of a dead one.
Gradually the timid ones asked 1if they could pick up the erabs.
the fiddler crabs were small and not as fierce locking, but tasy
gould pinch, Mary Lou and Billy wanted to watch them, but they
were afraid to touch the crestures. As the small group of girls
worked with the fiddier crabs, they lost thelr timidity and were
soon picking them up withaout fear.

The oysters could not move their bodies and the children
knew there was uo danger of taem being hurt by the animais. Still
they were hositant in mandling the live opaned oysters. During



the lesson in which all the class had an openad oystar to dtuldy,
the chlldren overcame their hesitangy and carefully exanined all
-of the parts of the oyster.

For four months the class had studied aud observed the orabs
1iving in the agquariums., OUne day they were ehsnging ths water
and while the crebs were in the bucket, two crabs got away. The
boys and girls skowed no timidity in the way they went alter the
clawed oreatures. Fatasy retrieved ocne and Hary Aon the other.
The manner in which the ¢children picked up the erabs aad re-
turned then to the buckst showed that the calldren kad respeet
for the claws, but no fear. (appendix p.76)

The pupils expressed satisfaction in acconypl
ereation taroughout their activities. Then 1t came tine to dis-
mantle the properties made for the play, the children 4idntt want
a plece of them destroyed. Tvery plece of the large baclk-drope
for the stage was carried homs by the ckildren. ne bak«drop
was carried home in a whole plece and the other two back-drops
wore divided among several children, All of the drawings made
for the oyster shucking house scene were likewise wanted Ly the
children and carried home, The teacher tried to discourage the
boys and girls {rom taking the °*stuff* home bogause she knew it
would Just be a nuisance to their mothsrs, but when the children
were 80 anxious to kave it she "didn't have the uerve" to throw
it in the trasih box. All of the large cardboard costumes of the
underwater scene were carried kome to be kept. If the play kad
not meant a grﬁt deal to the children, they would not have had




the desire to keep all of the fairly useless places of scenery and
cogtumes,
The boys and girls skowed satisfaction in accomplishment dur-

ing their exhibit by the way they showed the visitors around, exe-
Plaining this or that, When it came time to dismantle the exhibit,
all of the shells were returned to the owners. The children had
brought many of the common, easily obtained skells in a bag all
mixed up with no particular care against breakage. When they

took them kome they kandled them with care. The children showed
continual intereat in the aquariums and were proud to show them

to any visitor in the room, |

Interest in marine life continued lmghfnr the formal

ending of the study. The pupils continued to bring in intereste
ing unusual shells. There was Jjust as much interest in the
aquariums in June as there had been in December. - for Valentine's.
Day the ¢hildren made some original valentines. DBucky was having
a wonderful time with his. “hen it was finished, he tock it to
the teacher. He had used the idea of a ¢rab. He made the cara-
page by putting two hearts together, the tops end to end and over-
lapping. Zach of the two chkela claws held a heart. One said,

“Be my mate", .the other, "Let's hibernate”. This simples valen-
tine showed understanding, interest, and pleasure in the know-
ledge about qorabs,. (appendix p.75) The eimildren obtained anie
mals now and then that they thought would be helpful to add to

the aquariums. They never slackened in their care of the agquariums.
Long after the formal closing of the study, Bueky brought a toad
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fisk to be disected. The teacher kad said during the study that
she thought it wuld be interesting if they could kave a figh to
examine so as to compare it with tke oyster and erab, When Bucky
caught one, he brought it to the class. The group often talled
of erabbing and fisking, and in ¥ay planned and had & orabbing
party.

The children showed an appreciation of the values of materials
and specimens. The boys and girls hal been taughkt to care for
books and that was expected of them. In seversl instances, cut
out pictures were used bty themr in gathsring information and
making maps. The pages were handled with muck care and retwrned
to the teacher in good conditlon. Lary and Steirling used such
a zap whils drawing a large map of Chesapeaks Bay. The printed
map lent to them was good and the only good one they had of the
entire bay. The map kad value to them in their study and they
wers very careful with it,

Many of the children had seen some preserved specimens, but
in most cases the specimens had been something curious, and they
kad had no personal concern witk them. In thls study they pre-
served their own animals, Their reason for preserving the ani-
mals or parts was to keep them for later study or exhibit. Fre-
quantly they referred to the preserved animals for information.
The ekildren valued the little animals they had pz'asa:."'vn. be=
caugse they were hedpful to them in their work, and they had a
personal relationship with them. When the exhibit was dismantied,
they decided that the speeimens sihould be carefully kept in the



class to be referred to when needed and to be used by other classes
as reference material,

The children enthusiastically expressed the pleasure they de-
rived from the study of marine life. Innumerable illustmations
eould be e¢ited, but because of space only a few will be given.
The aquarium was & continual scurce of pleasure, Witk smiling
faces the ckildren wpuld watch and comment on the aetivitiss of
the animals. What enjoyment the children had gotting ready to
share their material with the representative of the Virginia
Fisheriss Laboratory, when he came to show them hig exhidbit.
Seeing that exhibit was a pleasure and those boys that helped
the exkhibitor set 1t up had more fun than any others. OCathering
the information for their booklets was work, but alse pleasure.
The girls had a grand time out on the play ground practicing the
movements of the animals for the underwater scene. The play was
work, but very exciting., The children felt it was a privilege to
work on the scenery as well as anything else connscted with the
play, Hauling water was always a pleasure. Handling the live
animals was fun and every child wanted the opportunity. The
expressions of happiness, glee, and laughter with which the ckil-
dren undertock their jobs showed their pleasure and entihusiasm.



Teacher's Guidance In
Study Of Marine Biology

Fhat animals should be studied, was the problem before the
teacher,

Begause the subjeot "marine biology" was very large and exe
tensive, it was important to decide upon a few phases in order
for the ehildren to accomplish much understasding in a rels-
tively short time. The teacher surveyed the field and decided
to guide the study around the actual life of a few snimals.

That would give them & basis from which to judge other animals,
It would also give them & conception of life in the sea.

The teacher selected three animals for detailed study be-~
cause of their familiarity, differences in methods of logometion,
differences in bodily structure, and importance in the commercial
field. All belonged to different phyla of animals. The first,
the oyster, a mollusk, spends most if its life attached to some
object and has no power of locomotion. Its body is prétected by
two hard shells which increase In sige during the life of the
animal and are never lost. The oyster industry is the most ime
portant shellfish indistry in our eountry. The second, the erab,
a crustacean, moves by walking and swimming. Its body is protected
by a hard external covering or shell which is shed and another
shell forms which allows for growth in the e¢rab. The crabblng in-



dustry is most important in Virginia and Chesapeake Bay areas
being second to the oystering industry. The third, fish, phylum
Pisces, are universally known and familiar to all. They swim
throughout life. They have an endoskelton rather than an exoskel-
ton except for a few cases. The fouwrth type of animal selscted
for special study was the miscroscopic animal. That was chosen
because the miseroscopic animals are the food of so many marine
animalg. It would be hard for a child to understand what an oys-
ter, a mussel, or any of the other bivalves eat if he had no
conception of miscroscopic animals.

The four animals, already menticned, wers not the only ones
studied. Durihg the term, the children had seventeen different
animals living at some time in the agquariums. Following are the
living marine animals the c¢hildren actually observed at close
range: blue crab, fiddler crab, mud crab, oyster arad, minnows,
hard clam, soft clam, razor clam, sea anemons, barnacle, sea
squirt, tubs worm, periwinkle, ribbed mussel, oyster, shrimp,
and whelk.

The teacher praesented the animals irom the steadpoints of
interest, bioclogy, axd commercisl importance. EHach of the ani-
mals had 1ta omu characteristie habits which were watched daily.
The ehildren found besuty in the shells of the oyster, the shape
and ¢oloring of the erab, and the coloring and movements of the
fish. The strueture of the animals was presented {rom the bio~
logieal standpoints., The teacher fostered the understanding of
life processes such as eating, digestion, elimination, eiroulation,



reproduction, and breathing in the study of each animal. The
boys and girls found the study of the 1ife history of the oyster,
erab, and some {ish most stimulating. The hadbits of an animal
took on new meaning when the children leamed possible causes for
the animal's sactions. The teacher emphasized the commercial ime
portance of fisheries in the United States, and in the Chasapeake
Bay area in particular. The teacher hoped that the bhoys and girls
would continue their interest in fisheries, and that growing into
citigens, they would have a knowledge of the problems snd ime
portance of the {ishorles, therely helping to maks laws and prace
tices fer the protection of the great fishing industries. The
children studied methods of obtaining fish and ghellfish and many
models of fishing gear. MNoving pletures were nost helpful in
pregenting the comnerceial aspect.

Dus to the scops of the subject, practically all class work
furnished material for the prowing knowledge of marine 1life. The
study involved and developed the following subjscts: Uaglish,
spelling, reading, geography, biclogy, arithmetic, music, art,
and construction. The subjects becams interrelated ss the chile
.dren strove to learn more about salt water animals,

The writing of poams, bookleta, play, invitations, and letters
previded a rich field for developing English. Spelling naturally
bad its place as needed words were encountered in their writing
and also in the labeling of pletures aund specimens in exhibits.
The children made a list of new spelling words needed in their
study of marine animals. Ths words were used and leamed,



Reading was all important in gathering informmation throughout

?he study. The boys and girls read stories about the sea and its
living creatures as well as read books to angwer their own specif-

ie gquestions and to add to their general store of knowledge. DBe-
cause water currents, tides, and gemeral climatic conditions are
8o important to the life of animals living in salt water, these
conditions were studied. Usography was alse involved in the dise
cussions of where different animals werse found in the world. The
ahildren made maps of Chesapeake Bay and the United States in
order to show locations of important fisheries. Such words as
tributaries and shoals took on meaning as the children studied

the loecations of oyster beds and feeding grounds of fish. Throughe

out the study, the material was presented particularly from a
blological standpoint. Arithmetie had its place for all kinds
of problems were expressed in terms of facts from their study
of marine 1ife. Measuring off in the hall the approximate length
of a whale, made arithmetic have meaning while it clarified the
sise of a whale. Figuring the measurements for ths sc¢enery and
Jater the costs of the play, involved quite a bit of arithmetie.
Figuring the number of designs needed to make a complete border
arcund the room was azother example of how arithmetic was mads
real and had its place in the study. MNany similar examples could
be drawn.

The boys and girls enjoyed their study and found music one
way of expressing their joy. They learned fifteen songs, having
from two to five verses, and frequently sung them with glee.
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Several learned to play some of the scngs on the plane, The
children used some of the suitable songs in their play. The
teacher ancouraged free expression in art, Many pupils ade
lovely imaginative piotures of the sea. Many children acquired
the abllity to draw animala as they sctually appear, The chile
dren nmade large colorful drawings of most of the animals that
they studied. The three large back-drops used as scenery in the
final play gave an opportunity for art expression.

Construection was only a minor part, but it had its place,
The fishermen's boat had to be made for the play. The beam of
wood to hold the scenery had the clothespins and later clamps
attached firmly. Class work inspired some to make at home modsls
ef fishing gear, such as pound net, cradb pot, and erad float,

There was sufficient variety and stimilation in the activities
to challenge the many differaent abilities and interests of the
ohildren. The marine study was planned so that all of the chile
dren would have an opportunity to use some of their apecial abie
lities. As a person reads the story of the development of the
study, they find numerous activities using art. Desigring and
sawing came into play in the making of the costumes. 7The play
gave fine opportunity for dramstic expression. Many times a
child talked tc & group after making preparation for his talk,
The teacher encouraged and developed in the children the ability
to read with understanding, as they pursued their search for
facts. They werc encouraged to find such reading not only ine
formative, but enjoyable. The teacher provided stimulation to-



ward those ends by having many books available in the room which
were sltory books written about the life in aud on the zea.

Planuing the booklets and the play provided fine opportunities

for developing the abliity to organize. uWritten expression wag
experienced Jjoyfully, throughout the entire study. Writing *Our
Trip {o The Oyster iHouse" was au exanple of the type oi writing
that gave opportunity lor the luadividusl to grow in power of
expression. Expression also took the form of poetry. Several .
examplaes of poeus writlen by nembers &re giveu in the appendix.
(appendix p.08;

Zbs keaching of mardue bloleoxy usaesalbated willloiness ou
ihe Rart of ihe leacher Lo RulL kime sid Soarey on ativities

The teacher was aware that ehildren could get mueh from
stories and pistures of ths animals that lived in the nearby salt
water. She was also aware that people of all ages learn more
from studying while examining living animals, than from merely
reading and discussing what they read about the animsls. The
habits of the animal are dramatic before the eyes of the child
so that the words in the books take on meaning. As & person
watches from day to day the behavior of a living organism, he
becomes aware of characteristics and notices changes that he has
never considered. Such observation causes one to inquire into
the why of life. ¥ith that philosophy in mind, the teacher ven-
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tured to maintain a marine agquarium in a elassroom for the ten
and eleven year old pupils,

An aquarium and sn aerater had to be acquired. The teacher
procured the aquarium at a bargain sesond-hand., If it hadn't
been for her many inquiries, shs probably would not have heard
of it., At her requeaﬁ. the supervisor arranged for the buying
of the aquarium as permanent .qui'mb for the sghool. The teash~
er alsc had a second aquarium for use, one which was loaned to
hexr.

The teacher and prineipal worked three hours after school
putting the plate glass sides into the large container. (appendix
P.3) Several afternocons the children and teachser torked after
school preparing the small aquarium for new glass and cementing
the glass in. (appendix p.3) After the glass was in, the cone
tainer had to be filled sc as to test for leakage. Then the
gallons of water were removed and the aguariums made water tight,
It was fun even though it required time and work. The teacher
saw to 1t that such activities did not use regular class time.
She realized that the children would gain valuable knowledge and
‘ability in handling equipment, but because the class hours were
already too short for much of what the e¢lass was anxious to do,
and becauge agtivities such as that would be done. readily during
recesses and after school, she 4id not ehoose class hours. A4ne
other reascn was that only a few children were needed for such
a job as filling the agquariums and 1t was also a disturbing
activity to have going on when others were doing quiet work,
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It was necessary toc have an acrator so the teacher set out
to obtain one., It tock many letters, visits, and inquiries, but
she achieved suocess when she found one she could borrow,

During the months that the aquariums were maintained, the
gallons of '%ater and the sand were changed several times. That
mcessitat%d the hauling of much water. The ehildren did the
work under tho guidange of the teacher. She aimed to make the
task a ple@aum. From the children's willingness and their de-
sire to bo}chaun to go for the water, which willingness never
abated, she Judged herself successful.

Carrying out field trips so that they were meaningful and
therefore a source of learning, required detailed planning and
arranging. The class was taken on a field trip only after the
teacher had been cover the area to investigate and plan how all
of the children could gain values from the experience. Before
the class was taken to the cove near ths school, the teacher
had been over the territory with several children. Together
they planned where the whole class could go and what places
would or would not be accessible. (appendix p.8) The teacher
made a trip to the oyster house to see what a class of children
might gain from such a visit., She was cordially received and
shom around the plant., It ivasn't until after the teacher had
found that the class would be welcome and that there was a great
deal there for them to see, that she suzgested to the children
that they might be able to go to the oyster shucking house. Irang-
portation was arranged and two mothers were invited to go along



to assist the teacher in taking the boys and girls through the
plant. The teacher did not do all of the planning. Together the
children and teacher made plans. Such a process wag more trouble
and consumed more time than if one person did it, but it was an
opportunity for the children to learn. They realized how many
things had to be ¢onsidered in order for such a large group to
€0 sightseeing.

¥hen favors are extended, obligations are incurred. Ths
teacher led the e¢hildren to feel their obligation to express
thanks to those who helped them to have delightful experiences.
The boys a:4 girls wrote letters of appreciation to the father
who had lent the truck, the mothers who had made the trip, and
the head of Miles Oyster House. Hany occasions arose in which
outsiders assisted them in their work. They always wrote letters
of thanks to those people.

The teacher obtalned almost all books needed for source
material from outside of the school. There are a goodly number
of books concerning marine life written for children of this age,
but the school had very few of those books in the library. In
order to have plenty of reading material, the teacher had to
gather books from gources ocutside. IThrough her efforts, the class
had the use of a large collection of books and pictures belonging
to the Virginia Fisheries Laboratory. Ffrom two of the publiec
libraries, she obtained many good books which she was able to
keep for several months. The children brought many useful books.
The teachsr jurchased a few herself.
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To have a suffieient number of books on varying reading
ievels so that all of the children eoculd work with informational
material at the same time, was & great help in organizing the
¢lass activities. In the group of books on marine life were ones
useful for work on identification of marine creatures and shells
as well as books to give information on the most ¢ommon animals,
These books were simply written and understandabls by the children.

The teacher used moving picture films when the group had
studied enocugh about an animal or an industry to be familiar with
it. She used films to enrich their kuowledge rather than to ine
troduce new areas. Beforehand, the teacher gave the boys and girls
the general subject of the film they would see and they studied
in preparation, Discussions afterward brought out guestions that
had arisen in the children's minds during the viewing of the film,
Their comments showed that some of the bits of information they
had learned from books had become part of their understanding.
They haﬁ actually seen the processes in the pletures. In most
all cases the film was shown a segond time on the day following
the discussion.

The school at the time was not a subscriber to the state
film library. Through the efforts of the teacher to obtain seve
eral especially desirable films on marine life, the school be-
came a member of the state film library, Films ware also obe
tained from the ¢ity film library, county film library, and from
the Virginia Fisheries Laboratory.

¥any extra hours were spent in work on the dramatic pro-



duction. 'hen enjoyment is derived from work it doesn't seem
much like work. Nevertheless 1t takes time. The teacher en-
Joyed the after scheol hours in which she worked on the play.
The saturday mornings that were spent working on costumes were
fun for the children. The gostumes were large and bunglesome.
More sould bes accomplished in a given length of time when the
cnes sewing and painting had encugh room to spread ocut on the
floor and desks and not be afrsid of getting in someone's way.
The class had decided to have the play at a given date and the
teacher was anxious that they follow through on their plan. They
ran into difficulties when making the costumes. As a result,
the costumes took longer to make than the children had anticle
pated. For those reasons they worked on Saturdays.

The head of the oyster house had volunteered to lend the
class the shucking inives, blocks, and oyster cans for the play.
It was the teacher who went for these and carried them to school
by several trips on the street car. The children would have
gone gladly, but the shucking house was in an entirely different
part of town from the school and it would not have been praectical
for the e¢hildren to have helped in that instance.

Thus mugh energy and many extra hours were sjpent by the teach-
er in her effort to have living specimens and meaningful agtivitlas
in the classroom.
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Chapter III

SUMMARY AND CONCLUSIONS

The fifth grade with which this experiment was condugted
studled marine life one semester. IThe interest was suffigiently
strong for the children to continue their investigation, on
their own initiative, during the following semaster although
other projects were undertaken as the regular class work. Since
the deseriptions and analyses were presented in two parts, the
gonclusions are here summarized from the two standpoints used
in presenting the analyses.

Development In Children

The descriptions of class activities and ihe analyses of
the children's gains in Chapter II reveal that the study of
marine biology was effeative, .

I. The facts of marine biology aequired by the fifth grade
boys and girls were obtained through field trips and a labora-
tory situation. The children expressed evidence of the asqui~
sition of information in five ways.

l.Comments: The comments that the children made in their

discussions and conversations often indicated the extent of

their knowledge of the subject.

2.Exhibit: The exhibit of marine shells and a:imals which

the children prepared was well done and meaningful.



II.

J.Booklets: The ehildren put into their own words much of
the information they had learned. The information was made
into booklets.

4.Play: The class wrote and preduced a play in which they
presanted knowledge of the marine life and industries of the
Chesapeake Bay area.

6.Tests: The results of the tests given at the beginning
and end of the study were cne indication of what facts of
marine 1ife the children gained through the study.

The scientific method was used.
A. The sclentific method became natural to the children
during their study of marine life.
l. The children recognized the existence of real
problems and they set about to solve them.
2. They gathered informatien pertaining to the preb-
lem.
3. They made, tested, and accepted or rejected partial
explanations,
4. The echildren made conclusions when the problem had
been tested and proven.
B. The power of observation was developed through & study
of live marine animals.
1. Drewing animals as accurately as possible caused
the children to observe closely.
2. Close observations played an important part in the
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conclusions the children drew,
3. The children recognized obvious physical charac~
teristics such as kind of animal, gensral eoloring,
general shape, and general movements.
4, After elose observations, the children were ahle
to distinguish small differences of similar animals.
65, After eareful observations, the ¢hildren were
able to recognige habits and characteristic movements.
C. The children came to realiges that planning was necsssary
if large undartakings were to meve amoothly.
i. The children found it necessary to plan for the
use of equipment.
2., The echildren planned how the psople outside of the
school, who were iauvolved in many of their undertakings,
wore to fit into their program.
3. They realized timing was important,
4. The echildren learned that the more pecpls involved
and the larger the undertaking the more planning was
necessary.
111, The use of live material led to understandings.
1. The children actually saw how an animal protected itself.
e, Through the use of the aquariums, the children learned
that marine animals must have food.
3. The children realized the truth that marine animals must
have oxygen.
a. The children understood that marine animals use oxygen
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dissolved in the water.
4.  The study of marine life 1aid & foundation for the under~
standing of many of the life processes! for example, the mugh
talked about process of reproduction.
a. The children realized that reproduction was a natursal
process.
b. The children learned the importance of reproduction.
¢. The children underata.ed the fagt that in most animals
“the eggs of the female must be fertilized by the male.
d. By learning of reproduction among animals, the children
asked questions about human reproduction as naturally as
any other questions.
5. The study brought out many other understandings and
prineiples. (refer to analysis p.37) (refer to story in appendix)
IV, iImotional attitudes and appreciastions developed through the
study of marine biology.
1. The children ceased to have fear of the animsls as they
grew in knowledge of how to handle them and become familiar
with them.
2. Through the activities the children exp.essed satise
faction in accomplishments and creations.
3. The children continued to be interested in marine life,
long after the formal ending of the study.
4. The echildren showed an appreciation of the values of
materials and specimens.
5. The children enthusiastically expressed thelr pleasure.



Gutdance Of Teacher

The deseription of class activities and the analyses of the
teacher's guidance in Chapter II made clear that the teacher
successfully organized the study of marine biology for a fifth
grade.

1. The teacher organized and expressed marine biology for fifth
grade children.

1. The teacher presented four important types of animals

in detail. '

2. She fostered the study of other marine animals besides

the four studied in detail. During the term the children

had seventeen different animals living at some time in the
aquariums. They examined many others which were dried or
preserved specimens.

3. The teacher presented the animals from the standpoints

of interest, biology, and gommereisl importance.

4. Due to the wide range of material and variety of acti-

vities possible within the field of marine life, the teacher

organiged the entire term's work around the one center of
interest. She planned the work to develop the following
subjects: Inglish, spelling, reading, geography, blology,
arithmetic, music, art, and construction.

5. There was sufficient variety and stimulation in the ag-

tivities to challenge the many different abilities and inter

ests of the children.
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I1, The teaching of marine biclogy nscessitated willingness
on the part of the teachsr to put time and energy on activities
outside of the classroom and the library.
i. Obtaining and preparing an aguarium for use required many
extra hours and physical labor on the part of tha teacher. It
was a gontinuous task throughout the ysar to maintain the
aguariums.
£. Carrying out field trips required detailed planning and
arranging.
3. Obtaining books from several scurces cutside of the school
required the teacher's time and effort. Obtaining films took
time and planning.
4. Preparihg the dramatic production required extra hours of
the teacher's tine.



APPENDIX



THE STORY OF THE DEVELOPMENT OF A
8TUDY INK MARINE BIOLOGY

When the children arrived in their olassrocom in September,
they found two aquariums. A large one of thirty gallon capacity
vhioch rested on a high metal stand and a smaller one of twenty
gallon capaocity which stood on a wooden stand., Of course, the
children were sager to know 1f they were going to have some fish
in them. The teacher left the issue open and suggested that they
might have some sea’animals which 414 not swim, along with fish.

On the second full day of school, the teacher, Mrs. B.,
gave the group a test in order to gain knowledge of what the chil-
dren alresdy knew about marine 1ife. (The test is given in the
appendix.) She explained to the pupils that she did not expeot
them to know everything asked, but engouraged them to answer each
question to the best of their ability. At the end of their study,
they would have the test again and could see what knowledge they
had galned.

During the firset few days of school, the pupils talked of
thelr summer experisnces, It was very easy for the teacher to
lead the dlscussion to sea shore animals and their many inter-
esting ways. She told some of her experiences in working with
marine animals in a laboratory. On the second day, she displayed
a small ocollection of thirty different fossil shells she had co0l-
leoted during the summer. That brought up the word *fomeil" and
vhat 1t means. She explained how geologists, by studyling fossils,
are able to understand such matters as the age of the earth and



























































































































































































































































































