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ORAPTIR I 

INTRODUCTION 

The problem ot utilizing local material in 

teaching biology in th.e high school has interested 

biology teachers since 1930. About that time the 

high schools of Oklahoma. having their budget.a 

trimmed considerably, began to subetitute the course 

in biology for the more expeneive 1oienoe courses. 

ot course. tunde being limited, such problema 

arose a•: What local material should be used.? When 

can I collect the material? How ean I eollect and 

uae this material? And what motivating interest may 

be utilized.? These are problems that the teacher of 

biology must 8llawer. Utilization of local material 

18 treated in this problem. 

The writer is unaware of any publication dealing 

diraetly with the subject. HoweTer, texts and man

uals have some suggested aet1v1tiea in their labora

tory directions. 

High school texts and manuals , method books, 

courses of study, and magazine public;ationa, were 

the materials uaed in this investigation. The mater

ials selected were thoae treated 1n each text and 

laboratory manual . The technique used in utilizing 

this material is the result ot experimentation. How

ever, the methods may be auggest1ve and variations 
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may be used with satis:f'aetory results. 

No attempt is made to determine its relative im

portance, nor to state the time for study or ditfer

ent materials . 

The writer is eonvineed that: (1) aecording to 

texts, manuals , and researeh, there 1a not much agree

ment upon the relative 11nportance ot subjective mater

ial; ( 2} that the order of presentation may vary con

siderably; and (3) that a great deal ot ingenuity, 

on the part of the teacher, must be exercised in 

planning tie.ld trips, club work, and in eolleeti:ng 

and using local material. 



OH.APTER II 

EQ,UIPMEN'r 

Lack ot equipment is the alibi that all biology 

teachers should avoid. A great deal ot ractory equip

ment is not ea_sential to a rea:ourcetul teacher of 

biology, because mueh of 1t may be made and many or 

the articles may be u•ed. tor several purpo$es. 

The D1aeet1ng §.!!_.--satiafaotory d11-ecting aets 

may be made by members ot the class. The teasing 

needle is made by cutting the head. ott a large 

straight pin and inserting the head end into the end 

ot an all-day sucker stem. The old dieearded tweezer 

can be used. Old razor blade.a make satisfactory 

knives. The medicine droppers., more satisfactory 

than the factory type, can be made by melting one end 

ot a short piece ot glass tubing to the desired point 

and inserting the other end into a piece ot small 

rubber tubing. The rubb,er tube should be folded over 

the side or the glaa.s and tied. Old household scis

sors will sene. The individual kits, onee eolleeted, 

should be cared tor as it they were the best tactory 

equipm.ent. 

Diaeoting Pexia.--The diaecting :pans may be made 

by using u.y old metal pan ot about two inches depth. 

worn out bread oven pan.a are very good for this purpose . 



Heat some parafin to melting and then stir in some lamp 

blaek. Pour the mixture into the pan and set aside to 

eool. 

small glass jars and large bottles, especially 

those with large tops, are use:tul in the laboratory. 

These are ju.st as ae.tiste.ctory as those supplied by 

biological supply houses. 

'l'he most dif'f'icult home eqaipment to supply is 

the substitute for flasks and beakera that will stand 

heating. Ordinary old burned-out light bulbs may be 

used. Remove the metal oaps and filament and one 

has a substitute tor flasks and beakers that will 

ata.nd the heat. (See Figure 1.) Boards with holes 

in them may be used for holding the bulbs. (see 

Figure 2.) 

Collecting Jars.--The cyanide jar for killing in

aeeta is the most sat1s:t'aotory. Place about one-halt 

ot a teaapoonfull of potassium cyanide in the bottom 

4 

of a wide-mouthed pint jar. Tamp about two inches or 

dry sawdust in the jar, moisten the sawdust, and cover 

with about one-quarter inch ot thick plaster of Paris . 

Before the plaster of Paris has time to set, make a 

small hole in the center of it by inserting a small 

stick. set the jar aside until the plaster is thor

oughly dry. The hold allows the deadly poisonous tumea 
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to eseape. (see Figure 3.} The jars should be label

ed "Poisonous" and those handling them should avoid 

inhaling the fumes be.ca.use a severe headache will re

sult. These jars kill inseote with haste. soon after 

they are dead, the insects should be removed to a 

wide-mouthed, elean, dry , colleoting jar. 

~.--A good inseet colle.cting net may be made 

by using h,eavy :m.oaqui to netting or ehees.e cloth, e. 

piece of heavy wire and a cane thirty-s-ix inches long. 

(See Figure 4.) B&lld the wire to a circle and twi11t 

the ends together, A wire clothes hanger may be bent 

circular for thia purpose . sew the cone-shaped netting 

on the wire and fasten to the cane. 

Insect Boards.--stretching and drying boards tor 

insects may be made by tacking strips of cork, or, f'or 

cheaper boards, pieces or corrugated pasteboard on a 
' 

wooden board. These stripe should be about one-rourth 

inch apart to allow the bodies to fit between the cor

rugations, to allow the wings to spread, and to make 

pinning eaay. (See J.Pigure 5.) 

Ine.ect Boxes .--Attractive display boxes for in-

sects may be made from cigar or other tobacco bo:s:es. 

Cut the edges to about one ineb in depth and out cover 

glass f'rom scrap pieces of broken window glass. The 

7 



s 

F,·~. 7 





box may be padded with cotton and the insects placed 

upon it with proper labels. Also, old picture frames 

with board backs, padded with a thin layer ot whlte 

cotton,make attractive oaaea. Moth balls may be pul

verized and s~r1nkled on the cotton to prevent other 

destructive inaeets from injuring the preserved mounta . 

Cages. --The C8ges for moths or other insects 

should be s'l'llall. They may be solid so that it will 

hold dirt, leaves, and plenty of moisture. Screen 

wire cages tor larger reptiles and mammals may vary 

in size, depending upon the size and habit of the 

animals. The essential features are stability and 

safe door latches. Of course, squirrels and more 

active animals need more room than smaller, less 

active ones, such as snakes. 

The Aquarium.--Tb.e aquarium, which is probably 

10 

the greatest single teaching factor in the laboratory, 

may be constructed in a number of different ways . (see 

Figures 8A and 8B whioh show how one may be oonstruoted.) 

More than one aquarium is recommended. Exces-a collec

tions may be kept in extra.a tor laboratory use. Large 

glass jars ranging trom one to five gallon eapac1t1ea 

may be used but are difficult to balance. The care ot 

the balanced aquarium will be disou•aed. 
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Preventive ] easures.-1vost ne..- aquarium tanks 

are :f"ree trom troublesome contaminants , but even in 

these sterilization is advisable. A strong brine solu

tion or alternate treatments with slaked lime and 

potaas1um permanganate should be allowed to stand in 

the eontainer several hours. carefully rinse the tank 

after either treatment. 

covers should be provided to prevent contamination 

and evaporation. 

Uniform temperature is desirable. North w1ndowa 

are best because direct sunlight stimulates growth 

ot algae and raises the temperature. warm water does 

not hold as much air aa cold water; therefore. sutto

cation of fish aceompan1es overheating. 

It the laboratory windows are located on the 

south, the aquarium may be protected trom direct sun

light by shading with cardboard. Remember that, in 

the natural habitat, the plants receive their light 

trom above, only. Too much light should be avoided 

and nature imitated as mu.eh as possible. 

Jr:!.ltered pond water is hest. tor aquarium uae, 

although tap water may be used with suoeess it allowed 

to remain in open containers tor some time before 

Turtox News series, Vol. 12, No. 8, August, 1934, 
p . 190. (General Biological supply House) 





using. It ls best to filter any water before using 

because gases and minerals are harmful. 

The sand used should be we.shed in running water 

and boiled to remove dust and other contaminants. 

Plant growth should be atarted a few days before 

adding animals. irverything uaed in connection with 

the aquarium should be elean. Before adding plants or 

animals they should be placed in a weak solution of 

potassium per manganate for about one hour, then rinsed 

in running water. This removes :para.sites . 

Feeding should be systematic. A feeding every 

alternate day, of oatmeal or soda crackers, is suf

tieient. If, at any time, food remains uneaten, it 

should be removed at once to prevent oonta.~ination of 

the water . 

snails should be kept because they act as scaven-

gers. 

13 

Models.--Other equipment, such as models of in

ternal anatomy, ls a pa.rt of a well equipped laboratory . 

Good substitutes for models are round in preserved body 

organs. 

The entire brain, liver, kidney, heart, lungs and 

various other or eans may be removed from small diseoted 

animals and preserved in museum jars. After removal 

they should be washed in running water and preserved 
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in ten percent formalin. They may be partly diseeted, 

so that the parts can be observed, and mounted on small 

boards and placed in the jars. 

conclusion.--The equipment mentioned in this 

chapter is by no means a complete list for use in bi

ology. These are not the only we.ya of making this 

equipment. This chapter is suggestive or some or the 

things that may be done. 



CHAPTER III 

AUXILIARY AGENCIES 

such agencies as the laboratory museum, field 

trips, science clubs, posters, books, magazines , etc., 

may be called auxiliary agencies in that they supple-

15 

ment the texts, lectures, and other routine procedures . 

These agencies serve to motivate the work in biology. 

"The impulse to do work, to learn, to be active 

is called mot1vation.n1 Otten the material is pro

vided but the child does not work. The class often 

presents as many interests as there are pupils in the 

olass. 

"The beginning ot teaching should begin with 
2 

actual things." 

flJn general, never substitute the sign tor the 

thing itself, save when it is impossible to show the 
"S thing •••••• 

flSense impressions of nature is the only true 
4 

foundation or hum.an knowledge . " 

Geo . w. Hunter, science Teaching, p . 269. 
2 

E. R. Downing, Teaching seienoe !!! ~ School, 
pp .. 5-?. 

3 
Emile Rousseau, Book 111. 

4 
Pestalozzi, The Method, p . 316. 



One of the men who exerted the most potent 
influence tor the introduction or science in 
the schools ot this country was Louis Aga•eiz. 
His motto, placed conspicuously in his labora
tory, "Study Nature not Books," was forced upgn 
his pupils by example as well as by precept. 

Other motivating factors auoh as interest and at-

tention, assignments, the teacher, and grading may 

determine the success ot a biology teacher. Only those 

motivating principles that involve local material will 

be discussed here. 

workbooks.--The good workbook which is recommended 
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6 
by more than sixty percent ot the biology teachers, 

should be used because: (1) it provides for individual 

differences; (2) it is a time saver for teacher and a 

guide for inexperienced teachers; (3) it helpa the 

pupil to use and organize his knowledge; and {4) it 

provides tor motivating activities such as picture 

clippings, notebook covers, and posters tor the bulle

tin board. 

The workbooks accompany the texts, and the labora

tory period is used tor the solution of problems. Much 

E. R. Downing, QR.. Cit. , p . 9 • 
6 

Florence 1\Teller, "High school Biology Content 
as Judged by Thirty College Biologists," School 
Science , ~ Math , A.pril, H~32: 411-24. 



school time ia wasted unless the work is well planned 

and assignments are carefully made . Too much emphasis 

is placed upon gathering fa.cte tor workbooks instead 
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of for sought conclusions. The observations should be 

easy and the goal should always be in sight . The pur

pose or an experiment or exercise should not be obscure. 

The Bulletin Board .--'l'he bulletin board should be 

made the i:itarest spot ot the laboratory. This may be 

done by selecting pupils to have charge of the board 

display for eerta1n periods . Display materials may in

clude news and magazine clippings , pamphlets, and 

posters and articles by students. The class may be 

divided and class contests conducted on the use ot the 

bulletin board display. 

All members of the elaas should contribute to the 

board display by seleet1ng related topic clippings. A 

very good plan is to have manilla folders tor tiling the 

clippings,. after they are uaed, for future reference. 

Eaeh student's olipp1ngs may be tiled separately and a 

grade given tor the scrapbook at the end of the semester. 

The Library Reading Room.--The library of the 

biology room should consist ot multiple texts , refer

ences, manuals or guides tor the study of plants and 

animals, pamphlets, and illustrative material t'rom 

00m,panies. The relative oost is small. The mult.iple 
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texts may be obtained by exchanging the out-of-date texts 

with other schools. ~ome companies furnish sample copies 

of new texts for use by the pupils. The :Federal Govern

ment will furnish, tree to schools, pamphlets on almost 

any subject of biology. Other materials such as baek 

magazine numbers, oatal.ogues, etc .. , may be obtained 

by asking the oompanies· tor them. The reader ia referred 

to Enriched science Teaching in the High sehoola, a 

source book for the teaehing of science in the high 

s,0hools,listing chiefly tree and low cost illustrative 

and supplementary material, by Woodring , Oakes. and 

Brown, published by the Bureau of Publications, Teachers 

college., Columbia university, New York Qi ty. This is 

a volume of three hundred sixty-nine pagee., containing 

only the names ot the companies and their products. 

These books and retere,nc.e materials should be 

kept in the soieno.e reterence room beoauae they are 

needed frequently in connection. with laboratory work. 

Magazines may be kept in the. general library because 

t hey may be used at leisure and by other claauses. 
7 

A recent national survey of education shows an 

encouraging use of the aehool library. Of 350 report

ing , 203 have the ola••room library 1n use, l'l9 allow 

National Survey of Educati.on, The Secondm 
School Library, Bulletin 17, 1932. (olf'1ce ot ~cation, 
un!ted states Department of Interior). 



students to leave the clas1room individually and come 

to the library for study, 158 allow classes to go to 

the library for group study, and 43 lend books to the 

classroom tor the study of units. 

19 

Advertising schemes should be used in the reading

room to stimulate interest. This should be a p lace 

for the assimilating ot knowledge. When carefully

planned reading programs are made by the teacher, many 

problems ot discipline, of interesting pupils, and of 

presenting subject-matter will be eliminated. 

The Museum ,!E! Field Trips.--Collections for the 

laboratory museum will be diseussed in the following 

chapt.era. Assuming that the museum oolleetiona are 

made according to the directions given later, one may 

expect the greatest motivating interest. Every field 

trip will reveal new specimens tor the museum. Pupils 

take prtde in collecting and preserving museum materials. 

The tact that it !a common in the community makes it 

more appropriate and more valuable tor laboratory study. 

Laboratory directions on the ~tudy ot local museum. 

materials are more ettective than those on dietant 

museum materle.ls that are not common to the looali ty. 

The collecting idea, once •tarted, will surTive. 

Even parents and other aembera or the family enjoy 

collecting material as indicated by their trequent 



visits to the laboratory. When the idea is etarted 

the problem is to properly prepare and preserve speci

mens. However, the biology students will take care 

of this, it given a chance. 'l'he following page con

tains pictures of the material collected and studied 

by the biology class during ·the school year, 1935-36. 

science Clubs.--Clubs, which are so numerous in 

many schools, are important. If too many clubs do not 

already exist in the school, a se1enoe club should be 

organized to capitalize the social spirit. 

Groups have opportunity tor individual 
discussion in the exploration ot individual 
interests and hobbies. The olub gives variety 
of program from the cle.earoom. or laboratory 
and allows tor s:pecializ.ation along the line 
ot individual interests. It trains tor 
leadership and selt-expre-ssion. Thus it makes 
definitely for motivation. S 
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The club may eontr1bute a great deal of material 

to the museum by oolleeting, preparing and preserving 

museum collections ot plants and animala, lite h1etor-

1es, and other data. such activities as superTising 

sanitation projects , assisting in laboratory work, and 

giving assembly program.a are among those ot the science 

club .. 

Geo . w. Hunter, science Teaching, p. 285. 
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CHAPTER IV 

PLA.1"11T Lil'K 

Young people can best become interested in simple 

classification through museums and field trips, not 

through formal use of the text . Atter the interest is 

established through the motivation of the excursion, 

then it beoomes natural to use the text as a key to 

identify the larger groups. 
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one who attempts to have children memorize and 

reproduce scientific terminology is not getti ng the 

most out ot science for his pupil.s and 1 s, in addition, 

doing much to encourage dial.ike ot soienee on the part 

of the pupils. 

Thallophytes 

The simplest plants have no roots, stems, nor 

leaves. Algae , molds , mushrooms , and lichens belong 

to this group . A field trip will reveal the i mportance 

of thie group of plants. 

Examine large rocks and trees or fence pos.ts tor 

brown, red, blaok, or green lichens. Bring ~he lichena 

to olase for study. They may be kept in a box for a 

long time. The box should be covered with a glasB and 

oontain a sponge soaked in water. 

Lichens are used to demonstrate the most dependent 

association - symbiosis. The liehen is made ot algae 



and f'Ungi. Algae manuf'acture rood and the fungi absorb 

moisture tor growth. The two plants may be observed 

under the microscope by teasing a lichen in some water 

on e. slide. 

Bread Mold.--Mo1sten a piece of' bread, place it 

in a oontainer and eet in a dark warm place. Favorable 

eonditions tor growth may be demonstrated by aubjeeting 

p1ecea to ditterent conditions. Examine the culture 

and note the root-like structures (mycelium.) develop

ing throughout the bread. The sporangium. which turn 

black when mature, may be ruptured and spores planted 

on other bread to demonstrate the enorm.oue number pro

duced. These plants that d.o not manutaeture their tood 

but obtain it from non-living matter are oalled 

saprophytes. 

Algae. --Talce the green eo1ored skum from ponds or 

fresh water brooks, examine them with the microscope. 

The most common 1 s the spyrogyra which will represent 

beauty not so rare but aeldom noticed. The method ot 

reproduction, chlorophyll, a.nd eell structure will not 

be overlooked. 

Fungi growths which are known as rusts, blights, 

and mildews, may be observed on the field trip . '1.'b.eir 

results are more convincing ot their importance than 

ia their atruoture and appearance. 
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Bryophytes 

Mosses are slightly more complex than algae, fungi 

and other thallophytas. Their external appearance re

sembles other higher plants, but they have no roots, 

stems, nor leaves. They are the mosses . 

A moss plant may be tound almost any place but 

especially 1n damp shady places. Mosses are used to 

demonstrate alternation or generations, the f'irs.t 

sexual reproduction in the plant kingdom, and the very 

rudimentary atruetur-e rea-embllng atems, roots, and 

leaves, which are characteristic or higher plants. 

Take some of the moss with some of the soil, and 

place it in a small box. lt the moas ia sprinkled 

with water suftie1ently to keep the soil moist, it will 

grow and all of the atagea of the life oycle may be 

obsen--ed. 

Pteridophytes 

Ferns have true roots, stems and leaves. Wild 

ferns may be :t'ound near fresh water 1n roeky places 

and especially in mountainous ar·eas and moist shady 

places. The green part, which is above the ground , is 

really the leaf ot the plant. Some ferns may be trans

planted and kept alive in the laboratory a long time. 

one may observe on the under surface of the leaf

lets of a tern small brown spots which contain the 
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sporangia, or spore cases, which eontaln asexual spores 

that ripen, germinate, and produce the sexual genera

tion. The large feather ferns, eommonly grown among 

the house plants, is probably the 'best and easiest to 

study. 

spermatophytes 

The gym.nosper:m; include evergreens of which cedars 

and pines are the most comm.on. These may be observed 

on a field trip . 

The angiosperms include all plants which bear true 

flowers. They are divided into two olase·es, the 

monocotyledon and the dicotyledon. 

seed• 

Monocotyledonous seeds . --COlleet the seeds ot 

wheat, oats, barley, rye, corn, sugar cane, rice, and 

other grasses. These may be mounted in a case made 

by boring holes one-jalt inoh. in die.meter in a board 

and f astening a glass tor a cover. The seeds are 

placed in the holes and properly labeled. Then ~asten 

the glass and insert hooks so that the case may be 

placed on display. 

The seeds or other monooot families may be 

mounted likewise . 

Dicotyledonous s eed:s.--!fhe aesds or some diooot 

t'amilies 1uay be mounted the sa:ne way as the monoeots . 
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However, the variations in si?.e, as ln the nut family, 

make another method of mounts easier and more attract1v$. 

For the nut family, use a shallow case about one 

and one-half inches thick. This may be made by trim

ming the edges of a cigar box and outt1ng glass to fit 

from broken window panes. Loose paper should be placed 

in the bottom and a layer of white ootton on top. Thie 

should be thick enough to press the nuts age.inat the 

cover glass so that they will remain in place. oare

tully label and place on dieplay. 

various kinds ot seed collections may be made 

attractive and very usetul in the study of angioaperms. 

A little supervision in the mounts is value.ble because 

the grouping into the same elas.s and family, makes 

comparisons easier. 

A few ot the seeds should be planted separately, 

in containers, the number depending upon t he container. 

one square inch should be the minimum spaoa tor each 

seed. Observe the seeds to determine the period ot 

germination and the olaes. The container, preferably 

a number two oe.n. should be labeled with the date ot 

planting and the kinds ot seed planted. sometimes it 

is desirable to subject the seeds to different condi

tions to determine the favorable and unfavorable con

ditions ot growth. 



Place some seeds in an oven at various temperatures 

and note the t.empers.ture at which the embryo is de

stroyed. 

Notice that the cotyledons ot the monoeot (corn) 

remain under ground while that ot the dicot (bean) 1• 

raised above the surte.ce and may develop ehlorophyll. 

Take some germinating seed up and note the position 

and torm ot the deTeloping embryo. Allow the seed.a to 

grow and study the leaves. 

The Leaves 

The distinguiahlng feature or monocot and dicot 

leaves is the venation. Note that the veins ot the 

monocot (eorn) run parallel to the midrib while those 

ot the dieot (bean) branch from the midrib. 

Leaves should be studied 1'urther by experiments. 

Clamp a cork over a leaf to shut out sunlight and 

allow the plant to atand 1n sunlight a tew hours. Re

move the leaf :from the stem and olam.p from. the leat' 

and place the leat in alcohol and boil to remove the 

green coloring (ohlorophyll). Wash the leat and make 

the iodine test for starch. This eonviuees one that 

sunlight ia eaaential, that starch is manufactured in 

the leat', and that circulation takes plaee in the leat. 

Necessity reapiratiou may be demonstrated by 

placing the plant in a large wide-mouthed jar. 
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~ranap1ratton ls demonstrated by waxing the stoma, the 

under side or most leaves, and be.lancing with an un

w.axed lear. 

A field trip will reveal a wide variation of leat 

forms and arrangements. '?he rosette arrangement may 

be round 1n the devil .. s paintbrush and mullin, whioh 

are common in moat loeallt1ea. Palmately compound 

leaves are tound on the common poison ivy and woodbine, 

serrate margin and pinnately netted venation on the 

elm, and the deeply lobed simple leaf on the oak. 

Leaves spirally arranged are the elm and pairs opposite 

are on the maple. 

Leaves may be moUl;ited tor study in notebook form. 

The leat ia picked while green, pressed, and dried. 

Paste two ot the same kind on each sheet, one with the 

top aide up and the other with the bottom side up, 

label the leaf, and give the essential faeta regarding 

the 11:te o'f' the plant. It is recommended that the 

leaves ot the same class and t'am1ly be grouped together. 

stems 

Monocot and dieot stems are different in structure. 

This difference may be demonstrated by using the stems 

ot young growing plants. Pour a little ink or carmine 

stain in a beaker ot water, cut the item above the root 

and aet the plant in the beaker. Set aside tor a tew 



hou:ra and then slice some very thin slices ot the stem 

and examine under the microscope or hand lens. The 

ribrovaacular bundles are well stained and can be seen 

scattered throughout the atem or the monocot and hav

ing a very definite circular arrangement in the dicot. 

This arrangement or tibrovascular bundles enablea one 

to distinguish all monoeotyledonoua and dicotyledonous 

plants. By apl1 tt1ng the stem the bundles may be 

traced the entire length. 

The internal structure ot a dicotyledonous stem 

may be observed in the young growing bean. From the 

s:'tem slice a thin piece, place it upon a microaeope 

slide, and add a drop ot iodine. The pith and the 

1'1brovascular bundles are plainly visible. They may 

also be stained with ink, carmine, eosin or other 

stains, as described above tor monooots. 

An interesting ac'tivity 1a that of making a col

lection ot tree stems. Brsnehes about three-fourths 

ot an inch in diam.eter are sawed transversely on one 

end and obliquely on the other end. The pieces should 

be cut about tour inches long and mounted on wire or 

laths. The pupil should be required to label the 

stems, thus becoming acquainte4. with the trees ot hie 

community.. stems ot the same elaas and tamily should 

be grouped together tor comparison. 
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Other activities are used in vitalizing the study 

of plants. Response to light (phototropism) may be 

demonstrated with any house plant by changing the 

position ot the plant. If' the leavea be pulled from 

the Irish potato, the vine turns green and new leaves 

are produced by the auxiliary buds. A tube is made for 

an Irish potato vine by rolling sheets of heavy paper. 

l(eep the cylinder raised near the top of the plant and 

it will grow to a height ot five to eight feet, de

pending upon growing conditions. 
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Allow an Irish potato to grow upright and then 

plaee the container, bottom side up, in a position 

above the light souree an.d compare the geotropic and 

phototrop1c influences. The goetropic toree 1a greater 

for the stem, but the leaves aaaume a position tor 

light. 

Take a willow branch from a tree 1n midwinter and 

place i t in a jar or water. set it aside in the labor

a t ory and observe from time to time. Note the green 

l eaves and roots that appear. A.s spring approaches, 

the plant me.y be planted a.nd obserred. 

Other means ot propogation may be demonstrated. 

Budding, layering and gre.rting , which are beyond most 

biology teaehers, are practiced in the nursery, and most 

nursery officials welcome visitors. '!'hey usually are 
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delighted to carry on demonstrations for the public and 

will bring the dem.onatrations to the school it the 

class 1s unable to visit the nursery. 

Roots 

The structure of the roots may be demonstrated 

by sprouting some eorn in water-soaked cardboard. An 

onion set on a glass of water will sprout a root set 

that is useful. After observing the external appear

ance, one may cut their slices, mount on slides, and 

stain with iodine tor temporary use with the m.tcroseope. 

Place a funnel in one end of a box a.bout eight 

inches long, tilled with soil. In the other end trans

plant a plant. Partially p1ug the tunnel and till with 

water. Moisture is admitted .slowly. At-ter a tew days, 

remove the dirt and observe the roots extending toward 

the moisture. 

Pour some mercury in a beaker, C·over with water, 

and plaee a young growing plant on the mercury. After 

about two days, one will ~1n4 that the roots have pene

trated the mercury, thus 1llnatrat1ng geotropiam. 

Var1at1ona and ex.tent of root system are best 

atudied in their natural habitat . A class period in 

the field with some digging will re·veal unusual varia

tions 1n root systems. 



A booklet of very small root systems is made by 

digging the root system, washing the roots verJ care

fully, drying while pressed , and fastening on the 

paper by gluing small strips of paper over the roots. 

The roots should be grouped and ea.retully lab~led. 

Flowers 

52 

A collection or flowers is perhaps the most in

teresting activity in the biology class. The flowers 

should be pieked about the ti.me that the polle.n matures. 

They may be carefully laid in old magazines or books 

and weighted so that they will dry prea.sed. 

A box or oase may be made several different ways, 

but the ess.ential feature is a removable glass cover. 

The cover permits examination of flowers, 1n•ert1on 

o-r new ones, and label changes. 

The preased 'flowers may or may not be dipped in 

paraffin. Dipping preserves the color but if' they are 

planed in a tight box and not placed 1n bright sunlight, 

they retain their natural color for a long time. All 

mounts should be grouped and labeled. 

The tresh flowers from the field are more useful 

in all the l aboratory work where detailed structure is 

being studied. 



CHAPTER V 

ANIMAL LIJ'E 

The usual prooed.ure is to follow the classification 

of animals for natural sequence and thereby rn.e.ke the 

survey ot the animal kingdom simple. This procedure 

gives one the•bird•s-eye view• of the evolutionary plan 

and helps the pupil to see that he is at the top and, 

therefore, softens the idea of being called an animal. 

Upon examination of six reoognized texts and six 

manuals, the writer has place-d the animals common to 

all these in the proper phylum which, according to 

Negner,1 a.re: 

Phylum Animal. 

Protozoa--------A.moeba, Paramecium 

Ooelenterata---Rydra 

Platyhelm.inthela-Planaria, Flukes, and Tapes 

Nematyhelminthea- Trichinella (spiny-headed worms) 

A.nelida----------Earthworma and Leeches 

Mollusea---------Clams and snails 

A.rthropo.da.-------eraytiah, Grasshoppers, other 1:nseota 

Vertebratea------A.lflphibia, Reptiles, Fishes, Birds, 

and .Mammals 

Protozoa 

The .A.moeba.--A culture for study may be prepared 

by o olleoting a tew pond weeds or lll;r ·;~e:v~, ;:: placing 
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them in a flat dish and immersing them in pond water, 

or water trom an old oellar or well. Observe these 

daily. It amoeba are present, they should appear in 

about two weeks. They may be f'ound by pipetting a 

tew drops of the sediment onto a slide and examining 

with the microaeope • 

.Amoeba do best with a moderate temperature(about 

75 degrees F.), diffused light and very 11t.tle food.. 

D1re"°t sunlight is harmful to amoeb-a and may cause 

more vigorous protozoa to appear in the culture. Wheat 

kernels and small pieces ot timothy hay . which have 

been boiled about t1ve minu:tea, make good tood tor 

them. 

After about three weeks, amoeba may be .aeen ea 

tiny white spots on the bottom of the dish. They are 

easily pipetted otf' and studied alive in a drop ot 

water on a miero•eepe slide or in a small watch-glass . 

The Parameeia .--The amoeba culture will probably 

later deTelop paramecia. A. culture may be prepared , 

with very little debre•, by boiling some water with a 

tew grains of wheat and setting aside in e. jar after 

1nnocule.ting with a tew drops of pond water. 

In about one week paramecia should be found in the 

top skum around the edges ot the jar. Pipette a :f'ew 

drops of the water to a slide upon which a tew tibers 



of cotton have been plaoe4. ?he :f"!bers prevent too 

muoh movement ot the pa.ram@oia and all.ow 44'te11ed st.udy 

with the microscope. 
Coelenterata 

l!!! va.i:a.-The hydra are tound in the fresh water 

ot most atream.a. especially those ted by eprlnge. They 

may easily be seen cl1ng1ng to stieka. rooka, and leave• 

of slo mov1ne water. The depth thet hyu-e oeo-upy de

r.ends upon the temperature. They cannoi stand hlgh 

teitq)craturee and will b . found. 1n deeper water 111 

summer. It is d1"tf1oult to eulture hydra and it is, 

ther'Otor~e, adrtsa.ble to study the f'asc1nat.1ng anillt\l 

whenever 1 t ts rou4. 

r-atyhelldnthe:a 

Planarta.-'fhe planarla is eaill1 colleotecl by 

syspen41ng a p1eo.e ot raw beet, et teched to a atring, 

into a fresh-water stream. They are attached to rooks, 

leaves• and plants 1n slow w,ving water. S1noe they 

are very rend ot beot, they teat.en tb.emsel'vea to the 

meet and may be gently rai&e4 out of the water end 

shaken ott 1n1io a eontalner ot fresh wete:r. Tkey may 

be kept aeveral weeks by ocoaaional tee41n.g.e with beet 

liver. They cannot live tn a'ttt.gnant water, thereto~o. 

the ter sho\tl.d be dra1ned ott oeeeaionally. 

r la.naria ·may be tudled in a watoh•glue. T'.heir 

remarkable power ot rqanOl'ation mtAk&a them raeolnat1ng 



as well as illustrating the rudimentary gastrovescular 

cavity which 1a more highly developed in higher animals. 

Flukes.-Tbe many kinda ot flukes. including 

liver, lung. and blood tlukea which are very important 

psresites or man , may bo 1lluatrate4 by a tluke tound 

trequantly in the turtle. Host any turtle will have 

aeme apeeie of liver, lung or blood tluko. 

Those may be obtained by d1aeot1ng the turtle an4 

examining the lung s or 11 ver in a finger bowl ot tap 

water. The body orgens are torn or teased e.part in the 

water and the fluke will be found tree in the water. 

It should then be examin d 1.n a wateh-glase with the 

m1croaoope or hand lens. 

Tapes.•-Th re are unr kinds of' tapeworms. several 

of which &re important paras! tes or i:uan . Almost any 

cat or dog harbours enorm..ous numbers tn the small in

testine . These may be obtained by d1seot1ng the animal 

and taking them from the intestine. 

The tapeworms should be carefully removed to be 

sure the head (soolex) is obtained. Place the worms 

in e. bowl of water and 1'1'8.S.h them. 1...tter washing thsy 

should b(J kllled 1.n 1"1tty percent bo111ng lcohol 

and stained for study. The str.1n1ng and mounting is 

eaay and may be done 1n most laboratories. However . 

the general nature and atruoture o~ the worm may be 



studied without mounting. 

Nematyhelm.inthes 

Spiny-headed Worms.--The spiny-headed worms to 

whieh the trichinella and pinwo.rms are similar may be 

obtained by dise~ting an amphibian or reptile. A frog 

is desirable tor this purpose. Diaeet the t'rog and 

eXamine the large intestine and mesentary. They will 

be found with the spiny thread-like head woven into 

the tissue. These are round worms and resemble a 

shepherd•s staff. They may be killed in hot fifty 

percent alcohol and stored in a mixture ot ninty-tlve 

:percent alcohol and glyeeria They do not require 

staining, but are then ready for detailed study. They 

may be .stored in glycerine tor later use. 

Anelida 
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Earthworms.--'rhe earthworms may be found by spad

ing along old fences or buildings where there 1s some 

decaying vegetation. In wet weather they may be found 

in most soil. Since they respire through the skin, 

care must be exereised to prevent drying. Tb.1.a :t'eature 

account$ ror their presence on top of the soil in the 

early morning of damp weather and on cloudy days atter 

rain. They do not dry so rapidly and are able to live 

on the top soil. 
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BY a little searching , the localities having the 

very large rorms may be located . The worms should be 

collected and plaead in a container with pl enty ot 

moist earth to prevent drying and knotting. They 

should be taken to th.e laboratory. 

If the class is ready for the study ot earthworms 

or soon will be, the worms should be placed in a jar, 

preferably a stone or brown Jar, containing a little 

water and plenty of water-soaked towel paper . 'fhen 

set the jar aside in a cool dark place . In about ten 

days the worms will have passed the soil and the paper 

will occupy the digestive traet. They are then very 

clean and responsive to experimentation • 

.teeches.--other anelids useful and interesting for 

study are the leeches . They are found on rocks, sticks, 

plants, and otten burried in the mud in dark places ot 

lakes, ponds, and sluggish muddy water . They are otten 

found attached to turtles and other marine animals . 

Arter collecting the leeches , they are easily kept in 

the fresh- water aquarium or in muddy soil . They re

quire little tood and if onee well f'ed will remain in 

the aquarium tor months without tu~ther attention . They 

crawl on the side ot the tmooth-aurfaced glass and make 

study amusing and eaay. 



·I. .. . 
Mollusca 

Cla.ma.--The tresh-water clams, so muoh like the 

oyster e.nd other itJlporte.nt marine f'ood animals, are 

round in the bottom ot fresh-water streams partly 

buried, head downward, in the mud or sand. They may 

be picked up, placed in a container of fresh water, 

and carried to the laboratory for study. 

39 

Observation in the aquarium will reveal the very 

peculiar method ot locomotion and anchorage made poaai 

ble by the muscular pad, the foot. In a clumsy manner , 

the el.am plows through the sand. The method ot f'ood

getting may be demon.atrated by dropping some ink or 

stain near the posterior end where the siphons are 

located. One ot the siphon.a has an inward f'low and 

the other en outward flow of' water . 

BY d1sect1ng one of' the clams, one finds peculiar 

structural arrangements not found in other animals. 

Sne.1ls .--Tbe little slow-footed home owners are 

more numerous and more common than clams. They may be 

found in ponds, lakes and streams, u.sually near the 

edge on weeds or leaves. They are easily kept in the 

fresh-water aquarium for long perioda. 

study of' the snails reveals so:rt twisted bodies 

that fit the shells when retracted. The muscular

padded f'oot is the organ ot locomotion and attachment. 
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students observing the snail will note the creeping 

movement along the side of the glass caused by the 

wave-like contraction whioh starts at the post•rior end 

and moves backward . The progress. is constant on smooth 

or rough surtaees due to the secretion ot the pad . BY 

using hand lens, the eyes on the enda of the two tenta

cles may be seen. A little disturbance causes the snail 

to recede into the shell for protection. 

Arthropoda 

craytish.--crayfish furnish very unusual adapta

tions of appendages. They may be round in streams and 

crawling on land in grass marshes. The fascinating 

animal may be kept alive in the fresh-water aquarium. 

tor a long time; they may be kept a f'ew days in a con

tainer with a little water and some moist soil, leaves, 

or towel paper; or they may be preserved in ten percent 

solution of formalin . 

The crayfish are best for study whil.• being kept 

in the aquarium. Here the external structure, adapta

tions and uae ot the appendages, and the method ot 

feeding may be observed. '!'he preserved crayfish are 

useful for diseotion and internal at.udy. 

On a field trip is perhaps the best place to study 

other arthropods.. Here the most hideous of living 

creatures may be observed in their natural habitat. one 
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may observe the scorpion inserting its poisonous sting 

into a beetle and see the beetle, as he valiantly fighte 

for life, weaken , shiver, then crumple in death. some 

zoologists claim that no animal oan die ot its own 

poison. However , reports have been made or scorpions 

being tortured by fire and, rather than to suffer burna, 

thrust his sting into his back and die--a case of selt-
2 

inflicted dee.th. 

The carnivorous spiders , the spinners, weavers 

and builders , may be observed in their natural habitat 

and seen, in their artistic weaving , fixing traps for 

other insects. Since the spiders are equipped for see

ing both night and day, they may be seen at work both 

night and day weaving those geometric conatructions with 

infinite accuracy. 

The grasshoppers, the typical insects, are plenti

ful, and sufficient study of his natural habitat and 

protective coloration will be done in collecting them. 

They may be taken to the laboratory and diseoted. The 

large size and well developed parts make it the most 

desirable tor laboratory study. 

The life cyole of a representative insect may be 
3 

demonstrated in controlled experiment with Cecropia moths. 

A. o. Baker and L. H. Mills, Dynamic Biology, p . 374. 
3 

Turtox News s eries, .21:• Cit ., vol. 13, No. 3, 
March, 1935. 



Moths are found 1n many trees, moat commonly in 

maple and willow trees, in the fall. They should be 

gathered and plaeed in an orange crate covered with 

screen. Place a layer or moss in the bottom ot the 

erate and lay the cocoons on the moss . The box should 

be kept outside in snow and sunlight to imitate nature 

as mueh as possible . The moes help.a to regulate the 

moisture . 

When spring oomes, move the box to a leaf shade 

where it will be well drained . The moths will hatch 

about the latter part of May, crawl up the wood orate, 

and dry in about an hour. 
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In about twenty-four hours mating will have taken 

place . The eggs are laid immediately. rrhey ma.y be 

gathered and plaoed in a jar with some leaves. They 

will hatch in about two weeks . The caterpillars should 

be put in dry je.rs, tour or five to the jar. Change 

the leaves and dry the jars daily • .Avoid moisture as 

it causes molds, the natural parasite of the larvae in 

os.pti vi ty . 

After feeding and maturing ·the larvae forms a 

000oon and the procedure may be followed tor a.nother 

generation . 

Elementary classif'ieation may be begun by insect 

collections. The collecting equipment described in 

Chapter I may be used. 



Some skill 1n the use ot cyanide jars, nets, and 

stretehera will be acquired with practice. Since the 
I 

powder scale ot moth and butterfly wings is easily re-
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moTed by toueh1ng wi t .h the :tinge.rs, it will be necessary 

to practice handling the insects with tools. 

Assuming that one has the sealed-winged insects in 

the net, lay the net upon the ground vtlth the mouth 

downward over the cyanide jar, remove the lid, and bring 

the part of the net containing the insect near the 

mouth of the jar. It will fall in with ease. 

Allow the insects to remain in the jar a short 

time. They soon die and should be removed to another 

dry container and stretched for drying as soon as possi-

ble. 

Str etching should be done with tools to avoid touch

ing the in~ects with the fingers. First stick a pin 

through the thorax into the board in the desired posi

tion, spread the wings to flying position and fasten by 

pinning narrow strips of paper over them. Then set the 

board aside for a week or more. 

After the insects have completely dried, they may 

be plaeed on display in oases in groups according to 

class of family with the proper l abels for future use. 

some of the soft-bodied inseots, such as spiders 

and larvae, cannot be suooessf'ully stretched and dried. 
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They should be preserYed 1n museum. jars in tive percent 

:formalin. stronger solutions extract the color. 

some hard-winged beetles make better mounts by 

leaving the wings folded and spreading the lega so that 

they are visible from the dorsal side. 

vertebrates 

Amphibians.--The torg, a slick, slimy-skinned am

phibian that starts life in the water and then moves to 

land, is perhaps the most frequently used vertebrate 

for laboratory work. Its babi ts and number make it 

easily obtained, its development is characteristic, 

and its structure is desirable tor laboratory purposes . 

As soon as spring rains begin, frog eggs may be 

found attached to st1oka and grass in shallow water near 

the shores ot ponds end lakes. This large jelly-like 

mass may be found eight to twelve inches under the sur

r aoe of the water. 

The females lay the eggs in the shallow water, after 

which they are fertilized by the male . They may be 

gathered and placed 1n the laboratory aquarium. Here 

the cleavage and embryonio development may be studied 

with the hand lens. The early gresst'rog is best beeauae 

of the large size of emb~yonic cleavage and the compara

tively short period of development. 



The class may observe, 1n a short time (about ten 

days), the small tadpole emerge from the jelly-like 

mass . He swims about freely and feeds upon the algae 

and other vegetation in the aquarium. 

The young tadpole will have external gills tor 

breathing, a tail tor swimming, and a pair of rough 

Jaws for chewing bits ot vegetation. Within eight or 

ten weeks the full-grown tadpole develops. Then the 

gills begin to disappear and he assumes the appearance 

of an adult by development of lungs, absorption ot the 

tail, alld. development ot both pairs ot limbs. Thia 

procedure is forcefully taught in the laboratory. 

It time will not permit this procedure , a toad may 

be used. The same procedure should be followed and the 

time will be much less. 7rog and toad eggs may be dis

tinguished by the faot that the frog eggs are laid in 

mass while toad egga are laid in strings of the jelly

like substance. 
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Reptiles .--The snakes, turtles, lizzards, and toads 

are familiar reptiles of most localities. They may be 

collected and preserved for the laboratory museum. The 

adaptat1ona make them very uset"ul laboratory subjects. 

Their proteotiTe coloration is probably not excelled 

by any other group or animals, not even by birds or 

insects. Thia 1a realized when one tries to find a 

treefrog on a tree•a t?1Ulk:. 
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The live specimen should be kept in the labora

tory in a screened cage. By feeding and observation, 

pupils will usually change their opinion of the horri

bleness or reptiles. They will discover that, although, 

a few are poisonous, many are helpful to man. 

Specimens tor the l.aboratory museum and disection 

should be placed 1n small, wide-mouthed, museum Jars 

and covered with a ten percent solution ot torm.e.l1n. 

If the animal is very large 1t should be injected with 

some of the solution by using an injection syringe. 

If this instrument ia not available, a tew incisions 

may be made along the mid-ventral line. This allows 

the solution to penetrate and preserve the flesh before 

decomposition begins. Some larger animals may be 

placed in stronger solutions for about twenty-tour 

hours and then remoTed to we.aker solutions, from two 

to ten percent. Stronger solutions often ab.sorb the 

color, a very desirable feature to have in preserved 

specimens. 

Fishes.--A trip to the creek or pond by the elass 

for fish is not recommended. If mem.bera. of the class 

are interested auffiolently to volunteer to make a fish 

collection, aome may be assign.eel this task. 

The fish should be placed in fresh wat-er glass 

containers for study. sueh eharacterist1cs as the eolo:r 



:markings, shape of head and body, and the position , 

shape, and structure or tins should be noted because 

ot their use in classification. 
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some of the eollection should be diaected. A very 

good proe•dure is tor the teacher to disect one large 

fish tor demonstration, explaining the •trueture and 

function of various parts . Then, it any members wish , 

allow them to diaect some. Since it is easy to over

arowd the treah-water aquarium with tish, most ot the 

remaining onea ahould be killed and stored in museum 

jars with proper labels, which should include the name 

of the fish, time and place of collecting, and the 

name of the collector. 

The eanaba.11at1c nature and •survival ot the 

fittest idea• may well be demonstrated by placing sever

al small fish of different kinds and sizes in an aquar

ium. Data on the kinds of food used, their growth , and 

survival should be kept . This demonstration works best 

if' the amount ot available tood is gradually decreased. 

AllY ti.sh which die should be removed immediately. 

The wr1 ter ha.s an experiment being carried on by 

a biology student. 

The E(perim&n'ti : Eight very am.all minnows, about 

one and one-quarter inches 1n length, were placed in a 

one-gallon capacity, round, glass bowl in November , 1935 .. 
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During the first month fresh water was added every four 

days, then the changes were made less and less frequent

ly. At present, the water is changed every fifteen 

days. 

The fish are fed plenty of soda oraekera and oc

casionally some tresh meat such aa beet liver or earth

worms. This f'ull meal is given a tew hours before the 

water change, because the change removes excess f'ood. 

material which should not remain in the bowl. Twice be

tween each change they are t'ed a small feed, not more 

than will be completely eaten. 

Today there are five of the original fish living, 

(three died the t"irst month), which are about twice as 

large as they were when the experiment began. The round 

bowl, whieh is a good magnifier when tilled with water, 

is an excellent container in which to observe the fish. 

Their bodies have become so clear that the gills, 

heart-beat, digestive tract, and the skeletal system 

may be observed as in an ex-ray p1oture ot the bony 

system. 

The experiment was carried on in the laboratory 

until the end ot the school term, when it was removed 

to the home. ot the biology student. It will be returned 

to the laboratory when aehool begins in September. 

Further results may not be accomplished but the project 

has given more pleasure to the students than feeding 



goldfish eould have given, and the writer is sure that 

a great deal more knowledge of the fishes• anatomy and 

adaptive ability has been attained. 
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Birds.--Birds are best observed by small groups on 

field trips. The groups should visit various places 

at different times during the year and observe the 

birds in their natural habitat. Notebooks should be 

kept containing descriptive date. on their habits, ap• 

pearanoe, song, nesting, ete. A good manual should be 

used on thes,e excursions. Since study in s.olitude 1s 

desirable, the moat aatistaetory study is made in 

groups of thr-ee or tour, or &Ten less in number. One 

or two pupils should use the key or manual as guide and 

the others should take the notes. 

students may be taught by one demonstration how to 

skin and mount birds for the laboratory museum. The 

first attempts at skinning the birds are usually not 

sueoesatul, but these skins are not wasted because they 

can be uaed in study .. Pupils delight in taxidermy work 

and take a great deal of pride in preparing life-like 

mounts. This is a great motivating interest and a very 

good method ot teaching the general anatomy of birds. 

Predatory birds ehoul4 be u•ed tor the taxidermy 

work . Very tew, it any, song birds or those beneficial 

to man should be used because conservation or thes-e is 



important. It is reeomm.ended that pigeons, crows, and 

bluejays be used by beginners. 
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Other erteetive methods or teaching the nature of 

bird lite are by making bird ·charts on the arrival, 

ata.y, and disappearance or migratory birds and by mak

ing bird books. Pictures tor the books may be obtained 

trom magazine.a anti from other aourees mentioned in 

Oh apter I.I. 

Mamm.a.ls.--one often thinks of local material as 

be1ng rather limited beeause he has no monkeys, lions, 

elephants, nor many other wild animals in hia locality 

to study. However, the dog, cat. hog, sheep, cow, 

horse, goat. rat, opossum, e.quirrel, rabbit, etc., ao 

numerous in most communities, make DlUCh more desirable 

subjects tor study. 

For study ot the domesticated animals, a trip to a 

nearby stock farm with notebook• and carefully planned 

laboratory directions will prove most aueeesstul. These 

farm animals may seem very familiar to the casual ob

server, but when eueh questions. are asked as: Do sheep 

have horns? Which end dG>es a horse or cow raise or 

lower first when getting up or down? Does a cow have 

front teeth on the lower and upper jaws? oae finds 

many who have really never seen a farm animal. With 

the proper laboratory direetion.e, individual home study 
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may sutfice in some communities but too much should not 

be inferred. To understand our surroundings should be 
4 one of our objectives. 

The wild mammals of the community, opossum, 

squirrels, rats, etc., may be caged and observed. some 

of these may be killed and their skins mounted in life

like form. 'fhis is the moat effective means ot teaching 

their general anatomy and a great motivating torce be

eause of the satisfaction that comes to the student. 

These mounts .should be added to the laboratory museum. 

They will prove benef"ioial in the study or mammals 

because live ones are not always. available. 

,vhenever possible, the elaaa should visit a zoo 

for a supe rviaed study of the unusual animals. 'fb.e 

instructor should visit rtrst, confer with the keeper, 

and plan the trip. In thi a way there is a minimum time 

loss and the visit is most interesting and effective. 

Kansas Department or Education , oourse of study, 
Part v--soienoe, p'. 34. 



C!tAP?ER VI 

CONCLUSION 
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Laboratory manuals based upon texts should be sug

gestive . No one should attempt to follow these and 

expect to teach the biology of his comm.unity . Theor

etically, the ones whiah attack the problem trom the 

standpoint of evolution would make seient1tie olass1-

t1eat1on and the knowledge of the plant and animal 

kingdoms a very simple matter . Psyehologioally , the 

one who attempts biology by beginning with the 1B11D.edi

a.te surroundings and allows the interest of the claas 

to determine the subject matter should have better 

results . 

very little money is needed to equip a biology 

laboratory . This does not mean that equipment ia not 

essential . Many articles, not being used in the homes 

ot students, may be substituted and serve aatle.f'aetor

ily in the place ot expenaive laboratory equipment . 

There are many ways and means of arousing interest 

in the biology class. or those attempted. a few have 

proven succesaf'ul . These are c11souased in this chapter . 

Perhaps more reeearoh or experimentation will be carried 

on in this phase ot biology teaching than in any other, 

because teachers may have an abunds.nee of equipment and 

subjective material . But 1:f' they lack the interest ot 



the ehild, which these auxiliary agencies are designed 

to attract, they may expect failure . 
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The experienced teacher ot biology should confine 

himself to the subject matter ot the local community 

and attempt to organize units ot work that will be 

seasonal. In later life very few pupils w111 enjoy 

equipment equal to that of the average biology labora

tory. Therefore, a seienti:tie procedure of thinking 

about one•s immediat.e environment would contribute moat 

to help him adjust himselt to his environment. 

The making ot equipment and using the subject 

material at hand should develop the reaouree:rulnesa, 

an essential oharaoterist1c of a scientific thinker. 

Pupils are more interested in things which they can 

sense. surely more b en.eti t will be derived from. an 

understanding of the things about them than from de

scriptions of things that they may never encounter . 

The methods ot utilizing local material, a.e 

described herein, encourage the collecting instinct and 

lead to the development of interesting hobbies which 

are educational, eoonomical, entertaining and socially 

elevating . 

One does not need to follow the usual procedure 

as the arrangement of the materiel herein would suggest, 

but it should be taken up more from the regional and 

seasonal standpoints . 
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