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Introduction

In this thesis the author's first aim is to set forth
a sclence course that will awasken the students of this high
school to a realization of the significance enc value of
their environment, and thereby stimlsatc their intercst ard
appreciation of things scientific. ¥e sre living in the
midst of a grest scientific age, and application of scien-
tific knowledge will continue more and more to dominate our
life. It 1s essentisl then that our highn sechool boys wrd
girls should learn how to adapt themselves to this 1life of
scientific application, and be able to interpret their own
environment in relastion to the «nowledge gaired.

The eourse outlined in these poges is the result of &

carcful study and aralysis of this community, covering &

period of approximately two years., The arroangcerment of the

course sccordings to seacon, the vcrious ficld trirs, the
girveys, th: bringing of men skilled in selentific suibjecis
to address the ¢lass, the choice of material for the course,
term papers, science discovery boox, and collections &re the
writer's contribution tc the course.

The eourse is plenned, cs the title irdicctes, to Tit
the needs of these boys and ¢irls as the aithor views the

gsituation. One eannot fore-tell exsctly how narny of these

students will ezch yesr go on to colleges, but for those

who do, it 1s hoped the course will have aroused sufficlent

3
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interest and dasires that they will pursue some selcntifiec
study with more enthusiasm than would otherwise have been
possible. For those who may not go farther than their high
school studies, the author hopes that the insight into the
wonders of their environment and man's control of naturcl
forees, will lead them to & greater appreeciation of the en-
vironment and to read with more understanding, the scilen-
tific sehievements of each dey and year.

The proposed course is made up of eleven units, so
planned as to include inforration from scveral good sclence
bools ani observations and experiments from the students'
ovm envirorment. In this way each unit exn be understood by
the pupil in terms of 1ts conecrete mearir;; to his l1ife &nd to
that part of society of which he is = member,

sneeessful learning in this field, as well as iIn other
fields, implies not only the galining of & new concept ard
tre atteinment of new attitudes but it implies the decire
to seel forther and the ability to do so. The essence of
educating an ‘imerican eitizen is to gset him going under his
own power and to point him right.

“hather this course will result in all that the anthor
for--in other words, whether it will be &

hopes and plans

guccess~--deperds not only upon the instruetor ard the course

itself, but also upon what the pupil with nis own intelli-

genee will ¢o with ¢, 1If the pupil elects to work out faith-

fully the projects, experiments, field trips, and other as-

signments, the aim of the course will in all probability be

scecomplished and the aunthor will feel that he rac made &

worth while contribution to eduecation.



Portola is an unincorporated town of approximately
three thousand people, situated on the North Branch of the
Feather River. It has an elevation of nearly five thousand

feet, being in the high Sierras &nd surrounded by mountains

as far as the eye can see.

The summer season i rather short as the frost begins

early,end only hardy plants and flowers can be grovn. The

mountains are covered with pine forests, with some fir ard

cedar ningled in. Along the ereeks are found the qnuazing

aspen, & species of poplur tree.
There are very few birds of any kind rear the town, rer-
haps due to the absence of fruit bearing trces or shrubber(,

and of eultivated fields which would furnrnish insects of veri-

ous kinds,

There are some rock formationa well worth study, & nune-

ber of gold mines with other mirerals also, &nd numecrois

laxes and cree<sSe.
During the winter there is & great deal of srow and

rain. The long winter season would make it aiffieult to

take any fleld trips for severcl weexs at a time, so material

would have to be gathered when possidle and preserved for win-

ter study,

Portolas is first and foremost a roilroad town.
and the pop- f

It is a

division point on the Vestern Pacific rallvay,

ulation is largely made up of railway employees. In this




connection will later be discussed the splendid opportunity
for studyings machinery.

The vast pine forests mean another industry, that of
lumbering. There are large lumber mills olose to Portols,
the finished product being shipped out over the Western
Pacifie railwoy. In this csonncction will also be discussed
later the opportunity for studrying the importance and con-
servetion of our forests, as well as visits to logging curps
and lumber mills.

The Portola High School with fts faculty of seven tcachers
and its averape enrollment of one hundred gtudents, shares

with the Junior Eigh School & new,modern building with up-to-

date equipment,

II

In order to understand thoroughly the type of community
and to know what opportunities there are for general science
study and seience project work, the followin, surveys have
been made, First, & community survey; second, & gstudent sur-
vey; and third, & natural environment survey.

In the commnity survey data were tabulated on the fol-

lowing toples: First, the trades, industries, and businesees

that represent the occupations of the peopls; gecond, on
everything that in sny way affects the heslth and sanitary
corditions of the people; third, on all the fire-fighting

apparatus,




After tabulating the results of this survey the follow-
ing lists werc made of the trades, industries, ard business

interests that represent the occupations of the people:

Trades Industries Business Interests
Carpenter Round House Grocery Stores
lachinist Lumber !:ills Drug Stores
Electriecian Logging | leat liarkets
Painter Laundry General lerchandise
Plasterer ardwarse Store
Plumber Motels
Clerk Restourants

Dairies

Rakxeries

5
2
3
S
p §
6
5
2
2
1 Ice Company
2 vood and Cogl
2 Cleaners
1 Shoe Repealring
2 Dentists
1 Bank
1 Lumber Yard
7 Garages
1 Electric Light Plant
% Barber Shops
Thege trades, industries and business interests are
found here the year around although & greail many eof the

employees comprise & "floating” population &s is nsnally

the case in a small railroad town.



. The object of the comrunity survey was to take up the
1ealth and sanitary eonditions. The health of the commnity
is vatched over by two competent physiclians and 8 gtaff of
nursss at the local Western Tacific Hospital. This hosnital
is well equipped in every detnil and can car: for about one
hundred patients. In the past two years the doctors have
checkxed two epidemies, one of diphtherie and the other of
small-pox, that might have resulied in very seriong con-
d1tions. Besides the VWestern Pacific doctors, there ic ore

other physician who has & local prectice in the town,and two

dentists.
one earnot speskx so well for the sanitary corditions of

the town., The water supply is very poorly cared for, as the

1ow fence which surrounds the reservoir does rnot prevent

boys from swimming in it. It is never cleaned or glven arny

particular attention. However, the water itself is from

springs in the mountains and seens to bc pure, Another

sourece of water sipply is & well in the bed of the river.

The water from the spring and river is turncd into the sace

mains. There is & city sewer system whieh texes care of

neerly all the houses in town. The disposal of the sewaze

into & cesspool in the lowlands of the
A few

is by draining 1t

river, Some of the homes have private cesspools.

of these are very unsatisfactory beceusge they are OPCl.

some of the people let all their wash watsr run through

a pipe which empties on the ground near the house or runs

down the street. There is 1o system of garbage disposale

min eens and other rubbish are dumped any where near the



boundaries of the town. Some of the main hishways leadin;: to
Tortole have great garbage heaps slong them. 3Besides bdeing :
very unsightly, this forms a bdbreeding place for flies. Food
materials in the stores are often left uncovered and expoced
to the flies and to the careless handlin; of customers, ;
The survey regarding fire protection ghowed very little |
eauipment, OCne chemie¢al engine, & small onc, is really the
only equipment besides the town water supply. In a recert
disastrous firc that swept over an entirc blocx of busincss
nouses and residences, there was no way to fight the fire,
The water supply is very inadequate and has very 1ittle
pressure., then the main street was peved reeently, some
largzer water mains were put in slong that street, which will
help to some extent in the bnusiness section. There is no
fire department or regular crew; the eitizens form & volunteer
fire fighting erew when a fire breaxs out,.
This completes the commmunity survey.
Yext igs the student survey made of the entlre Portola
I1igh Sehool, In this it was attempted first, to find out
the personal interest or hobby of each high school student;
second, to find out the degree of interest whleh each ong rad
in seienee, This survey ineluded not only the whole school,
7he fellowing

but also s special survey of the science class.

is & copy of the questionaire used:

1. Uthat are you most interested in doing?

ou have

2. Vhat are you most interested in becoming after y

finished your education?



e

4,
5'

Prom the following list cheeix the one you cre nmost

interested in:

The study
The study
The study
The study
The study
The stndy
The stud;r
The stud.
The stndy
The study
The study
The study
The study
The study
The study
The study
The study
The study
The study
The study
The stud;”

The study

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

plants

animals

electricity

minerals

the struoture of the earth
weather elements {weatler conditions)
planets and stcrs

foods and eare of the body
machinery

chemistry

inscet 1life

foresiry

agriculture

medicine

birds

of heating systens

of
of
of
of
of
of

1light
transportation
hygiene and disease
fire protection
cormunity heelth

navigation

vhat {s the occupation of your mother?

vmat is the occupation of your fother?



The resalts of this survey are shown in the followirg

tables:
Table I (Question 1)

Student Intercsis To. of Students Fo. of Students in

Coneral Seilence
Boys Girls Boys Girls

rusic k i ‘]

Cutdoor Life 8 S 4

Drawing 1 4

Athleties

Domostic Science 2 7

t‘echanics 3

Astronomy 2

i’inerals 2

T'ature Study 1 2

Collecting Stamps 5

Reading Books 2 .

Commercisl Verk 6

iducation 3 2 X

Avietion 1l



Table II

Aim in Life

Stenographer
Teacher
tcehanie
Farmer
Railroed Engincer
iusice Teacher
Bookkeeper
Turse
Business Man
Aviator
Doctor
Surveyor
Lawyer

Game liarden
Druggist
Dentist
sailor

Telephone ¢perator

Ho. g£ Students

Boys Girls
17
10
7
5
5
6
2
2
2
2 §
p |
1
1
1
1
1

{Question 2)

o g£ Students 15

Ceneral Scilence

Boys Girls
10
2
2
1
L
1




Table III {Question 3)
Cheek One in Which No. of Students No. of Students
Yost Interested _ in General Sclence
Boys Girls Boys Girls

Plants 3 i
Animals 6 1 3 1
Electricity 4 e
¥inerals 2  §
tructure of Earth 2

Weather Elements 1
Plenets and Stars 1 8 6
Foods and Cere of Body 6 1
Machinery 5 2
Chemistry 1 1
Inscot Life
Forestry 2 1
Agriculture 3
Yzdicine d

Birds 3 2
reating Systems

Light

Transportation 3
Hygliene and Diseases 1

Fire Protection

£ X

Community Health
Yavigation 1



Table IV

Occupation 3£

Students! Yothers

Rooming House FProprietor
ITousecwife

Teacher

Isundress

vaitress

Postmistress

Talegravh Operator

1C

(Question 4)

Number

73

I S S

Table V

occupation of

Studentst Fathers

Auto Meshanic
Rallway Employee
l'erchant
Carpenter

Farmer

Tumberman

Laborer

Plumber
Professional Cook

Contractor

(question 5)

Kumber

41

™

16

dE T S
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The tabulated results of question one in the questioncire
shows thet out of elghty studernts, rincteenm hed interest in
science. Sixty-one students had other intercstes. Cf the
geventeen students in the science elass, seven hed percontl
interests in science and ten had interests in things entirely
divoreced from science. From this survey onc can readlily cee
tihet with this particular class there will be plenty of wiri
to do in cultivating scientific attitudes and interests. A4lso,
this survey gives the Iinstructor an opportunity to discern thre
trend of the students' minds. The lack of scientific intercsts
in Portela Hich School s shown in Table I is due, partially
£t least, to the faect that some of the students have never had
scierce before, as it is given in the freshmon year ard, of
course, they hoeve not had an opportunity to become acausirted
with the subject.

Tn Table II and guestion two, referring to the studerte’

aim in life and the vossible profession or vocation re migcht

be intercsted in, out of sixty-six students who answvered thet

question, sixteen chose professions that call for scientifie

v Y
treining. In the science class, two out of seventeen, croce

occupations in which scientific principles are neceseary but

whieh do not involve extensive training, The questionaires

of individual students seem to show no relation vetween thelr |

choice of a 1ife profession or occupation. For example, one

student wanted to become & dentist but was gspecinlly inter-

ested in making s study of animels. In only two or three



do the questionaires show close relationship betwseen the
student's aim in 1ife and his personal interests.

In Table IXI end question three, the topies in vhich
most interest was expressed were astronrory, muchinery, elsc=-
tricity, snimals and birds, The reason for thie scems to de
that the plenets and stars and electricity appear wonderful
a:nd to a certain degree mysterious. Zleetricity is so widely
used today that it is natural that 1f should aronse ruch in-
terest. The study of birds and animals appeals to thoso who
enjoy outdoor life, These topics were chosen ﬁﬁinly by boys,
wrile the girls showed 1little preference for them.

fhere seens to he a luck of interest in health problerms,
Tire proitecticn, forestry, heating systers, inseet 1life, and
modicine., Perheps this is due to the apparent lack of home

ard community interest, or because young people have not ;iven

due ecrsideration to such topies. Even after ths recent dis-

astrous fire not one student expressed an interest in fire

proteetion, There is & splendid opportunity here to give the

students instriction in these vital problerms of everydey life.
rvgst of the students in this high school will rot go to college

enc¢ therefore recuire more.general.informution in every day

livirg and need to know facts aboul the environment in whieh they

find themselvese.

Tables IV and V reauire 1ittle comment. 1t will be noted

in Table V that the principal vecupations of the studernts’

fathers are the rallway and the lumberin: industries. In both

of these ipdncotries have been tabdulated ell who werc in any vay
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connected, whether in official positions or as day labdborers.

ot of them were day laborers. Thic shows to & certain de-

cree the laex of edueation and troining: of most of the fathers,
The final survey which was wmade was that of the natural

surronndings of Portola., Uituated as it is in the mldst of

nigh mountain peaks, one would naturaslly expect to find many

thinss of Interest for the Gencerel Seilence course., First of

all, the writer nade the acquaintance of a local gumc warden

who 1s thorougnly familiar with all sccetions of the nearby

country. le also interviewed forcst rangcis who are familiar

with things of sclentific value in the mountains, In addition

so this the students made & 1list of what they considered thre

rrost interestiug end worth while field trins for gereral scicree.

Fishing and hunting tripes during the past yeecr heve revecled

reny points of interest wherc the students can go on scientific

excursions, From this survey, there has been compiled 2 1ist

cf ploees that it 1s poseible to reach either by a chort asuto-

mobile trip or & short tri» on foot. After erossing the Beei-

with grade, a distance of six riles, on2 anters the low2r erd

In the valley are the following poixts of

of Sierra Viller.
intersst for study: Sattley Creek, Grizzly Creek, Campbell's

Tot Sprirgs, lerble's Hot Cprings, swamps ard artesian wells,

Ieaving this valley over the Yuba Paes, one comas to the

vuba River with all its jacged boulders and roezs. South

toward Truckee, one will find Independerce Lake and Just

beyond Truekee about six miles is Donner lace, All thesge are
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ccessible by automobile in onc to three hours. Vestwarl from
ortola is & very intercsting group of lukes, Gold Lake, Long
eke, Summit Iake, and Little Bear lake., In the same vielnity
re several mines and a Forest Service lookout station. The
ikes and mines are within one hour's ride by sutomobile. The
lgh school §s at the foot of Beekwith Pea< &nd is about one
yur's ride from Crizzly Peak. Ten miles away are !cClear's
't Springs. Other points of interest near by are ¢old and
ypper mines., Down the Feather River canyon, only a few rniles
ilow Portola, ere water falls, rock slides, claeial cuts, axd
merous tunnels. The mountains around Tortola arc covered
,th.several kindé of trees such as yellow pine, spruce, cedcr,
r, mountain mahogeny, and oaks. Cn the hich points of the
untsins, are lava flows and many exarples of ignecous rocic.

e roeks show the effects of the weather elements upon them,

IIX

The naxt step 1s to relate all of this survey materiel to
nerel Seience. In the cowrmniiy survey were found among the
sdes & carpenter,and in the industries lumder nills &ard log-
- eanmps, and among the businesses, a lumber yard ard a wood
! goal business. In the study of the conscrvation of the
sosts and the various phases connected witr it, logeing cemes
the forest just a few miles from Portola might be visited to
) how trees sre cut, how the smaller brish is destroyed in
18 process, and the condition of the forest when the treces
} removed., In such & visit one has & splendid opportunity

study the rings on trees to determine their age. Cne may
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study, wlso, other things of Interaest in this conncetion, such
as tho Cambius layer &nd the growth of cells znd the flow of

the sap in th2 tres, .t the lumder mill cne cun ot an 1ldea

of the vast amount of lumver used each jcar. Onu cun woteh o
log baeing sawed into boards and notics tho amount of wastcd rat-
erial ond learn about the rings of the trees as related Yo the
sraining on the boards. A carnenter or lumder dealer could
Cispuss before the cless durings a regular gchool period, the

wvarious kinds of tmildinz materials and show how other mat-

e~1ials are ta¥inz the place of lumber and thus tendin; to con-

(%]

sorve our forests., After a visit to the wood end coal yard,
rtie siucents eould discuss the xinds of fuel used end how the

eonl hne heon formed,
Another interesting cowbination eenters eround the maehin-

igt, the railway round house and the gara e, Here is & splen-

¢1d oprortunity for the study of steem and gus engines. At

tho round house there arxe rumbers of steam railway engirnes that

econ be astudied, and in th2 gara es the stidents may see &S én-=

~in2s texen apart and learn row they are actually constructed

ané the prineiples on which they WOTrK,

Followlng this, electriecity can be studied, The students

cen visit the loeal electric light plant and see how the 1lizht-

ins power is gencrated. some electrician in town conld explain

the wiring of a house, how %o read an eleectriec meter, and hovw

+0 eonnect en electric door bell., Other interssting studies
¢;ould be coils, batteries and the entire ignition system of

the motor ear, 1ost boys are {nterested in these things,

vhieh of ecourse, would have to be taxen up im a very simple

_form end not include too0 mach detail.
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Plumbing 1s another interesting study. Yeny people are
not able to do even the simplest plumbing Jobs because they
do not have any oconceptlon of whet plumbing 1s like. 1In
this connection, the students should be taien to a house
under construetion to see the simple methods end the varlous
ways pipes are installed in order to send water to a&ll the
rooms, A study of the various kinds of plumbing fixtures for
houses would be very wvaluable, Heutings and ventilating systems
for houses would be another interesting subj2et, The students
should make personal investigations on many of these poinis,
The studv of the dairy would include the dairy raxnch, iis
produets, methods of handling milk and ganitation. A visit to
the loesl ereamery would be valuable, At this time, also, &
study of the various kinds of meat cuts and & visit to the lo-
cal meat market would be profitsble, followed by the history of
cold storage and its development up to the present ticze; the

makxing of ice, and the various kinds of chemical plants installed

for refrigeration.

In eonjunction with the toplec of hyglene and health in

ceneral Scierce, the eclass econld study the health conditions

of Portola. Ther could rake a trip to the loeal hospital ard

see the xind of equipment used in treating the ailments of

people. One of the doetors eould come and talk to the c¢lass

about health problems and epidemics. The class could send

away samples of drinking water for bacterial examination and

write to the county health officer to see what might be done

shout disposing of loeal garbage. A dentist could be asked Yo



x?

glve a lecture on the ecre of the teeth and their relation
to one's health.

In studying fire proteection the c¢lass could be asked to
ascertain methods used for fighting fire in other towns. They
could make & group visit to see the loecal fire fighting equip-
ment. They could see a demonstration of how &n extinguisher
works and how it is refilled and operated.

In the commuinity survey we found out what materisls we
have outside the olassroom with whieh to work. In the student
survay one may get &8 general ldea qf the intcrest whieh the
students have in science and the type of home life they have as
a background for selentific eduestion. In deeiding upon themes
or projects as special work for the individual studeonts, wc cen
be guided as to the students' interests by referring to the sur-
vey results., The survey also shows that most of the students'
parents are of the laboring class and would probebly glve 1lit-
tle or no sympathy or encouragement or help to & c¢hild in rur-
suing his scientific studies, The teacher, thereforec, would
heve to strive to make the course inter:sting enough to ov:r-
come the indiffcrence of the parents.

The natural surroundings survey suggesis an intercsting

and profitable part of the course,. The ereexs of Sierra Valley

" offer an ebundance of material for laborutory work. In the

study of botany & trip to the creex will offer & very fine op-
portunity for studying the various aquatic plents. These may
be studied not only in their natural surroundings but may de

taken to the laboratory for further analysis and study. Many

kxirds of insects are found along the moist banks of the creeks,
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Here, too, are found many plants and shrubs which can be used
in studying the structure of leaves and stems,

vhile studying strata formation, & visit to the artesian
wells end hot springs would prove interesting and worth while,
and when we take up the topiec of natural reservoirs and vater
conservation, a trip to the adjacent laxes would give the stu-
dents an idea of the structure, size, and importance of such
1akes and their releation to the forests and valleys. Snovfall,
rain, and strean drainage in the mounteins may be taken up in
relation to the source of lsake supply.

The mountain pea:s offer the best oprortunities for the
study of igneous and metamorphie rocks. The Feather Rivor can-
von 1s an example of the results of glaciel action, showing
rock layers and the erosion caused by running water. The mines
offer & splendid opportunity for exemining mineral deposits
and observing methods of mining. T™his concludes the comments

on the various surveys made, and their relation to & General

Seience course.

Iv

From these surveys therewill now be developed & practical
and scientifie course of study for the Portola Hi;h School.
This will be made up not only of all available local materiel,

but will also include such other science topies as, eccording

to present day usage, would seem to be important and profiteble

in the study of General Science. These topics have been gath-

ered from various up-to-date and reliable texts, Before going

ssessaid
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directly into the course of study, the author has chosen from

various sources, seversl important aims and eriteria to ald in

the construction of a walusble course of study. In construet-

ing such & course there arc at least six aims to be considered:

1. to impart a knowledge of {nterestin; things in the

. gtudents! environment.

2. to emphasize this {nterest for thosc who will not

go to college.
2. +to help students to £ind a special scientifle in=-

terest for study or work.
4. %o help students to interpret their environment.

5. to arouse in studenis & spirit of investigation.

6. to help students to begin scientific thinking.

rwissl emphasizes the fact that sclentific teaching

should aim:

mation from the seientifice standpoint about

the useful and interesting things that are all about us,
especially for the benefit of those who will rot go on to
college and may not go farther in high school and who therc=-
fore would otherwise remaln ignorant of scientific facts &rnd
of the seicntific way of dealing with the materinls and forces

that are everyvhere available for our use.
eable to this coursc of

To impart infor

These two aime &re especially appli

study; first, because the subject matter is lergely made up

of interesting things in the local envirorrent about which the

students of this school should know, and second, because rany

students after graduating from tnis high school do not go on

1
G. W. Twiss, The Principles of Seience Teaching, pages 415-16.
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to college and so have no chance to learn, in a scientific
way, of the forees of nature and man's cortrol of therm.

48 will be seen by the natural surroundings and community
surveys, this locality has abundant materiel with which to en~
yich & Cermeral Seience ecourse, so that these two aimc shoald
come foremost in considering the subject matter of this conurse,

The third eim is very clearly given in the following state-

ment by'Twissl:

To give the first year pupils an attractive view of thz content
of 211 the sciences, so that they moy find out vhere thelr tactes
and capabilities lie, and thus choose more wisel;, umong the
 stndies that are offered them in later courses or that they may
find the field in which they prefer to read, work, and study
after leaving school.

mhis &im is likewise of great importance. In this Gererszl
Seience course & sufficient variety of selence subjects will be
touched on to enable a student to determine in what field he

would be most intercsted. A good many students in this hich

school later wish to major in science or at least to contirue

science study.
In connection with the fourth aim, which is to helr & stu-

dent to interpret his environment, Eikanberryz mekes the fol-

lowing statement:

matter end secures fts re-

eral ce selests its sub ect
i o g d interpretation of the

sults with the need for explanation an
environment always in mind.

It is the mission of Gerersl Science
pupils those natural phenomera that have 1nte?est gend signifi-
ecance for them and to impart such additional wnowlcdge 8
their interests and needs demand, to encourage the purils %o
solve the simple problems themselves 88 & beginning of

to explain for the

1G. W. Twiss, The Principles of Selence Teaching.

2W. L. Eikenberry, The Tezching of genersl Science, P&S. 64-65
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scientific thinking and to develop such esasily eomprchended
gr%ncip%es as apply to the loeal environment and the pupils'
nLerestiSe

This a&im is of importance as a speeial part ol the student's
education. The high school student has to be taucht how to
interpret his environment end what methods to use in finding
out what is involved in the netural things ebout hin. 4 high
school student's knowledge of natural sclence 1s very 1limitcd
end & nystic atmosphere surrounds every living oreature. To
have this mystie atmosphere 1ifted and & reel interpretation
given to many of the secrets hidden in nature should enrich
the student's mind to a finer understanding of his surroundings.
It should enable him to enjoy neture end spnr him on to & larg-
er end more thorongh investigation of his environzent.

The f£ifth a&im, to arouse in the student & epirit of in-
vestigation, arnd the sixth, to help the student to begin scien=-

tifie thinxing are both contained in this statement by Pleper

and Beaudhamp:l

It shouald be an aim of ceneral Seiesnce to arouse & spirit of
ingquiry and investigetion and to have & desire to see and
solve selence problems arising in the envirorrent.

The development of, and growth in, desireble attitudes tovard
appreciation of and adaptations to our environrent in so far

es an elementary knowledge of science and the proper develop~
ment of the attitudes and habits of study, the abilities nnd the

skills make this possible.
Up to the time gtudents arrive in high school, very 1little

has been done in training them in good mental hablts of scien-

tific thinking or investigation. This is & vitel pert of a

student'e education, If they leave high school with some

|

C. J. Pileper and V. L. Besuchamp, Teacher's Cuide Book

for Everyday Problems in Science, pages 2-3.
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accomplishment in mental training their chances of success
either in the business world or in some higher school of
learning are greatly incereased. There 1s no better place to
begin such Instruetion than in the General Science course
which in this high school is given in the freshman year. Uith
the splendid natural environment ané the many other opportun-
ities for investigation a course of study can be constructed
that will sroucse & spirit of investigation and the beginning
of seientific thinking.

The aims cited above point the way to the next step in
the formulation of the course, namely, the selection of prop-
er study materials, Student and commnity surveys, the study
of various currieculal and class room observations have led to
the establishment of & set of eriteria by which the volue of
the subject metter in this coursc may be judged, The four
rmajor criterin are as follows:

(1) Does the subject matter appesl to the interests of boys
and girls as worth while and real in their dally lives?
(£) 1Is it sc¢ organized that the metrod of study will give

proper training end desirable attitudes, habits, sxills, and

ideals?
() 1Is it such that the knowledge gained will have & real

positive value in the life of the pupil?
(4) Are the subject matter and method employed of the proper

degree of d1fficulty?
zach of the &bove criteria is quite general in charcecter.

10. J. Pieper and V. L. Beauchamp, Tescher's Guide Book, pgs.i=7



In order to glve & more specifie meaning to them each one vill
be stated agein and answered specifically.
(1) Does the subject matter appeal to the interests of bo s

and girls EE_WOrth while and real in thelir daily lives?

Ssurely the marvels of the sky, water &nd rocks are common
to the experience of every student.

rachines, engines, motors, heating, and lighting devices,
electricity, gravity, and water power interest every wide ewake
Do

Operation, construction, dissection, asserbling, collection,
and other forms of mctivity inorease student self expresslon.

radio, ¢limatic and weather changes, modern methods of
lighting, and transportation in the air form up-to-date sudbject
matter,

A1l of the materisls and applications which are to be

studied are true to life, that is, they sre man~sized rcther

than toys or models.
(2) Is it so organized that the method of study will give

proper training and desirable attitudes, habits, sx11lls anrd

ideals?
The subject matter can be organized into s
problems to be solved such &5:

ueh form that

it presents pract ical everyday

How is the water supply of & city to be distributed?

The subject matter can be so or,anized that it brings out

the relationsnip of sclence facis and thereby leads to en under=-

starding of the environment rather than just a leearning of facts.

The subject matter can be 80 outlined that the student may

through his own study, develop the proper habits of study.



{3} Is 1t such that the knowledge guined will have & resl

positive value in the life of the punril?

It relates to personnl anrd communit; heulth.

It leads to adaptution and edjustment to the natural
surroundings,

It deals with science in the home such as hewting,
lighting, water supply.

It reletes to community problems such as garbege dis-
posal, fire preventior, sanitstion, etc.

1t considers materials essential for 1life, gnch as
food, water, clothing, and fuels.

The Znowledse gained will lesd the eni1d to such inter-
csts as collection, construction, experimentation and other
forrs of outside study.

(4) Are the Egbjcct natter ggg_method emnployed of tre

proyer degree of difficulty?

"he eource is bullt upon the present and pest exper-

{snces of the purils and closely related to sueh expuriercec.

The problems and study ruterial under esch prodblem can

be made to tost the thinking power of the pupile
T™e experiments to be uscd are such &S will elearly

show the results to be obtaincd even though simnle labor-

etory apparatus 1is used,

Yow that the resader has in mind the aims ard criteria

of the proposad General Science course, the author will

turn to the subject matter of the course. This is made up

of & group of specisl yearly studles and eleven other units

R — "
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and 8 final review. The units hove been erranced in an order
that will make 1t possible to take the desirable field trips
end collect the best specimens according to the tim: of ‘the
year when they arc the most abundant. It would be impractical
for instance, to study inseets and flowers in Deecember or to
study eleetricit;” and motors when the plants were flourishirr.
“he observation trip in Portole in regnrd to foods and sanri-
tation, ete., ean be taken in the rore unfavorable weather,
Before discussing the course and making aessignmente, a com-
plete program of the course will be glven:

Speeial Studies to be earried on outside of class

period throughout the school year, &as part of the course,

narely:

4 term paper on some topic of seclientific interest.

A science discovery book, which includes accounts of

f£i1e1d observations, piletures, and erticles from selentifie

marazines,

Colleetions of inseets, leaves, flowers, and orc.

Unit J-----wemcremcca—=- Solar System

Stars

Planets

Gravity and Inertia
Seasons

Day and Hight

Time
Longitude and latitude
Tides

Supplementary Activities for Unit I
studying the heavens at night and findins the important
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" sgtars and star grouys.
writing a short paper on some subject about the sturs axd
pleneis.
maacher's demonstration of gravitation and inertia.
Experiment--To show why we have day and night.

Urit Ilwecwe—————eae ~-Formation of lountains, lLekes, Rocxs and

Soil.

Formation of Mountains
Formation of Lekes
Story of the Rocks
Sedimentary
Igneous
letamorphic
Fosslls
}inerals
Formation of Soils
Glacial
Freezing
water Erosion
Wwind Erosion

Supplementary Activities for Unit II

A trip to the mountains
A trip to the lakes

A trip to & mine

A trip to a river

Unit Ill--we- ———— Conservation of Community Resoursss

Frotection of birds
Reagons for bird protection

Birds as destroyers of weed seed



Birds as destroyers of rodent pests
Enemies of Birds

Bird protection by the governmernt
Forasts

Condition of the forests today
Uses of the forests

Us. S. Forest Service at work
Iremies of the forests

Iumber industry

Supplementary Lectivity for Unit IIT.

Field trip to study birds znd bird hebltis

Home project--Zach child to study food habits of
Home projeet~-3ird house building

Talk by game warden

Talk by forest ranger

Report on various forest subjects

Visit to logging camp

Visit to lumber mill

mrravel and Corunication

nit IVe—mcemcmc—cme—e
Travel on land
Zarly methods
Steam locomotive
The automobile
Blectric motor
bridges, easy curves

Importance of good roads,

and grades in modern trovel.

.

oira
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Travel on water
Zarl: water troavel
Tow a boat floats and is made stable Iin water
The use of steam in water transportation
1'odern steamships
Prineiples of the submarine aend dbulloons
Tow water travel is mado safe,
Travel in the Alr
RBalloons
Afrplanes
Dirigibles
Comrmunication
narly communication
Telegraph
Telephone
viireless telegraph
yireless telephone
Redio
Television

Supplementary Activities for Unit IV.

Reports on early methods of lend travel and weter travel
Experiment to ehow why ships float

visit to round house to see modern locomotives

Report on 1ooallcommunity rocds

Report on recent flights of air planes and dirigibles

Visit to printers' offlees, telegrarh offies, ard 2

radio dealer.
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Unit V----~The Use of Vater, Bleotricity, Steam and (a&s

for Power,
water
In turning weter wheels
In turning turbines
Electricity
From the mountain power house to the eity
Dymaros
) nransforming electriec currents
Blectric meters
Blectricel devices
Batteries
ragnetism
Steanm
Woric of James VWeatt
Principle of the steam engine
rany ucges for steanm
tas Englines
Principle of the ges ergine
Uses made of gas englnes

Supplementary Activities for Unmit V.

A.talk by & local eleetric light manager on
electric transformers and meters

Experiment on how to read a meter

Experiment on wet battery

Experiment on magnetism

Experiment on properties of steam

Drawing to demonsirazte the way & steam engine works

Visit to garage to see & gus engine taken apart




Unit VI-=we--- ——————— Light and Its Uses.

Importance of light
Sourees of light
How we use and control sunlight
Light in its relstion to the humasn eye and
fo lenses
tiow artifieial Xight is produced and controlled
Light and colod
Su{pi;lementarx Activities for Unit VI

Survey of how & town is lighted and to
suggest improvements

visit to power house and report to olass

Experiment--To show that light travele in &
straight line

Experiment on the eandle

Demonstration to show best methods of
house 1llumination

Urit VII----Energy &nd lan's Control of Meat

Ene'rgy
¥Kinds of energy
Yants control of heat
mhat heet is end how it is produced
tow heat acts upon matter
wow heat is released from fuels
Eowsheet is used and conbrolled ir the home
now heat is distrituted in the hore

Dangers and control of fire in the home

30




Supplementary Activities to Unit VII.

Vigit to the school's heating plent
Experiment to show the effect of heat upon
1iquids, ganscs and solids
Report on how & stove 1s bullt to control heet
Experiment on firecless coorer and thermos bottle
Demonstration of how a fire extinguisher works
and the method of refillins it

Unit VIII-~~=- Personal and Community Hygiene.

Percoriel Kygiene
general struecture of the human boldy
Posture and exersiss
Alr and dreathing
F'ood and diet
Digestion and eireculation and hygiene of
the slimerntary ceanal
Car: of the mouth, nosc, and throct
vgiene of the s.in end the use of clothing
First aid
School and Toms lyglene
School hyglene
tygiene of the home
Comrunity Fygsiene
Food distribution
Disvosition of water
Insect enemies of man

Community econtrcl of disearse

31
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Snpplementars Activities for Unit VIII.

Field trir to source of wetor supply

Student projcet--To find out how fcods er: pro-
tected from dust, ete., in the storcs

Tal% by school health nurse

Talk by dentist

Student project--Investigante community sewugc dis-
posal and possible brecding pleces for flies
and mosquitoes

Fxperiment to show the prescrce of bacteria

Visit to the loecal duoiries

Unlt IXmeweccvremrrece weather and Clim:fe

Tempersture of the eir

Thernorcter

Clouds end rainfell, lightning

Pornadoes, snow, dew, frost, winds urd thelr caouses
veather burecu foreceusts

supplementary Activities for Unit IX.

Experiment to show how the earth is warrmed by the sun
Sxperirent to show the formution of frost
Report--Benefit of the weather bursaun

Other reports

Unit Xevemewaw Plant Life and the Cultivation of Solls

Plant Life
Importance of plants
Plant structure

Plent processes



Yonocotyledorous stenm
Dicot:rledorous stem
Algae

Cultivation of Solls
Fresent dey agriculture
t'ethods of inereasing erops
Putting new land to work
Protection of farm crops

Supplementary Activities for Unit X.

Experiments on
Sead and its develepnient
Ieaves and their structure
Stems end their structure
Roots and their structure
Vvenufseture of food
Reproducticn in flowering plaris
Alzae
Soils

Reports

Field trirs

Aratomy of the insect
nenefieisl insects
Harmful insects

Supplementary asctivities for Unit XI.

Expariments--

Anatomy of several insects

Reports on friendly end unfriendly insects
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Review of Zntire Course.

Topice 1n text-book

Toples 1in experiments

Field trips end Science Discovery Boo.s

The foregolng outline has given the reader a clear view of

the entire course of study. The details of the course will now
be showvn. Speciul studiss for the entire year have been arrang-
ed under three hesds, namely, term paper, sciencoe discovery
book, &ané eollcctions. The term paper will hove for its thomo
some topie of scientific interest choscn by ecch etudent with

the approval of the instructor., For exnmple, ow are Contarious

Digeases Spread? The student can study this topie in his own

comnunity and make a really interesting studr of the comiit'ions.
sueh topies brins the seienee class into econtuet with various
phages of community life ¢nd problerms. They also teach the
student how to moe invesitigstions ¢nd Vo rut his findings
into or.-*;ﬁnized form. Such topies erente & renl interest for
the student, not only in science, but also in his comrunity.
me Seience Discover;: Pock will heve in {ts contents
facts gathered from seientifiec magazines, observelions made on
field trirs, and other fects gathercd from home and class
discussion, Suech Iroceaure etimletes the student to resd
seiertific magazines and helpe in keeping his mind slert for

selentifie fects. COral reports fronm the celence Discovery

Book ean be givern every Friday. It is remarkeble how meny

science faets of locel interest the students include in their

books8. Students ©&n mexe exreriments at home with the sprout-

ing of seeds and the eross-pollination of flowers.
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wxamination of insects 1s another field for hore experiment-
ation, TFacls guthercd b, the student from such erdeavors may
a1l be put into his seience discovery booik.

The eollection eonsists of insects, lecvee, flowers,

and ore-bearing rocks from the mimes. Thls tsakes the stu-
dent into the open end causes him to mere & very definite

study of natursl eurroundings, It also teaches him how to

name and classify the verious specimens in his collection.
Students may collect butterflies, bectles, grasshoprers, flies,
bescs, insects hermful to trees und shrubds, and ineects theat

are bereficisl to nenkind. Some student can rake o speelal
study of the fly problen as relsted to the community. Stu-
dents may colleet lesves ol the various trecs and shrubs and
study their stricture. It may be possidble Jor them to ax-
change leaves with students in differcnt states, end countrics.
They can collect the varions speeimens of wild flowercs snd
stud: their siructurs, the coniitions in wnieh they live, end
the seeson of the ycar in whieh they bloom. As they visit

the various mines they ean bring home with them samples of

ores and get them essayed. This will oreate mueh interest.

The objcet of the special studies 18 dgefinitely to con-

nect the student in the elass room with the comrurnity and the

patural surrouncéinges. These activities mer be eccrried on

thronghout the yeer in connection with the reguler ¢less room

work., Very definitc chec: ghould be made of &ll gtudent act-
ivities along thest lines.

The mcsigmmerts should be made by wesis. The text-boox

used {n the Portoles High School is eneral Science by

williem H. Snyder.,
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Unit I----Solar System. Two weeks' study from August 27

to September 7. ‘%
First week: '

Text-book assignment--Chapter I. Classroom discussion of

the chapter with questions as a gulde.

Class metting at night for the observation of the stars and +

location of groups, followed by written report in class

the next day. Reference books for study of star groups:

Yoseley--Trees, Stars, and Birds. Chapters 4, 5, 6, and 7.

Pieper and Beauchamp--Every Day Problems in Science. Chapter L

G. II. Trafton--Science of Home and Community. Chapter 32.

Caldwell and Tikenberry--Elements of General Science. Chapters ji

22 and 23.

The instructor at this time starts the class in their
Science Discovery Books. Because of organization and reg-

istration of the school, this is about all that may be

covered during the first week. The papers written in c¢lass
should be corrected by the instructor and returned for re-

vision and finaelly placed in the Seience Discoverr Rook.

When the class met at night for observation ang study of
star groups, a small telescope borrowed from a local marn,
made this much more interesting. Many questions were askea
on that evening and the stars took on & new significance to
the students.

Second week of Unit I.
Text-book, chapter 2. Classroom discussion with questiong I

as a gulde, Teacher's demonstration of the principle of
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inertie. This is carried on with a classroom discussion of
inertia. The demonstration consists of placing a coin on a
smooth card extending slightly beyond the edge of the table.
Suddenly Snap the card horizontslly. Second demonstration
is rolling a marble or ball along a smooth floor to show
that it continues to roll unless stopped by some object or
overcome by gravity. A simple demonstration is zlso given
to show the force of gravitation. These demonstrations are
written up Iin the experiment books. Besides classroom dis-
ecussion, it is very profiteble to have classroom reports.
Some really good topies for reports are these:

The cause of day and night.

The causes of our seasons.

The moon and its effect upon the tides.

Eclipse of sun and@ moon.
Classroom dlscussion is also carried on et the close of a
resort if there are any questions asked or if the instruct-
or wishes to emphasize sny part of a report or some partic-
ular thing that the student has left out. References for

the sbove topics ere found 1n these booxs:

Wwood and Carpenter--Cur Environment, How Ve Use and Control It.

Moseley--Trees, Stars and Birds.

Caldwell and Elkenberry--flements of General Sclence.

Experiment--To show why we have day and night and why they

vary in length. This cean be very nicely shown by the use of

e small rotating globe end & flash light. After the exper-

iment is over, the students are required to make a drawing

- TR
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illustrating these facts and making the necessary explanations.

The elass c¢an then have a short written lesson of about six

questions on the solar system.

Unit II--Formation of Hountains,‘Lakes, Rocks and Soil.
This unit will cover & period of three weeks--September 17
to Octoher 5.

First week.
Text-book assignment--Chapter 12.
Classroom discussion, gulded by questions.
As Portola is situated in the mountains, 1t is an easy matter
to take the class on Tuesday and Thursday morning to the top
of & small mountain and to a lake near the school. The
class in General Science meets the first period in the morn-
ing and on Tuesday and Thursday has a double period., ahen
going on trips, we usuglly meet at eight ofclocx and plen to
return by ten-thirty at which time our double perlod 1s over
and be ready to pass to other classes. The toplcs, mountains,
formation of laxes and rocks are all closely related. The
author usually trests these topics together, bdut at the same
tire brings out the distinciive features of each. A black-
board drawing and explanations of formations precede the hike
to the mountain and lake, On the hikes, the students examine
xs and the structure of mountains and lskes

and classify roc

is again explained. The effects of freezing, water, and heat

upon rocks, erosion by water, and the depositing of various

formations of strata and thelr up-heaval to the earth's

W—_ - __h'u-e'-—-m‘-zq
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surface, can he easlly shown. Following the hike 1s a class-
room discussion with questions asnswered. ihe instructor
brings to the classroom samples of sedimentary, igneous &nd
metamorphic rocks for further examination. The rest of the
weey is devoted tu a write-up of the trip, explalning the var-
ious things which were seen and were told ebout. Besides this,
the e¢lass will have reports from thelr science dlscovery books.
Second week of Unit 2.

At the end of the first weekx, the following assignments are
made for the beginning of the second week. These assignments
are discussed with questions in class.

Volcanic action

Strata formation

Formation of lakxes and thelr uses

Fossils

Earthquakes and faults

Igneous, sedimentary and metamorphic rocxs

Formation of cosal
Reference books for these reports are thecge:

trafton--Science of Home and Community. Chapter 1.

carpenter and Wood--Cur Environment and Its Relation to Us.

Chapter 5.
Blackwelder and Barrows--Elements of Geology. PP 65-78,

302-303, 274-284, 261-268, 23-53.

This week the class will be taken to a near-by gold mine.

The gold ore veins, the way the mineral was deposited, and

the methods of mining are all explained. The class will bring

home & few sample rocks with gold ore in them. If possible,

a mineralogist, or & man who runs and operates a mine can be

Ty
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asked to come before the cluss and tell them about valusble
mineral deposits and methods of mining. Such men can ususally
be found in this region. The class can sSend away some of the
rock with ore and have it assayed for valuation. A short re~
port on the trip to the mine and information gathered from
books snd the speaker can be written up and put into thelir
Seience Discovery Books. Writing the reports during the
classroom periods makes possible additional explanations and
answering of many questions that will be ralsed. Friday of the
second week will be given to science magazlne reports of a
general nature. Such reports help to keep the class reading
the science magazines.

Third week of Unit 2.
At the end of the second week, the instructor should make the
following special ascignment for the beginning of the third

week:

Carpenter and Wood~-Cur Environment, Its Relation to Us.

Chapters 6 and 7. These chapters deal with soil formation

and the kinds of soils. Pvery student in the class will be

required to read this assignment and 1t will be followed by

classroom discussion gulded by guestions. This third week

we will take the class On @& short hike to near-by eliffs and

to a river. On this trip we shall examine the way 1n which

soll-has been made by freezing, water erosion, decaying of

vegetation and estimate the amount of gediment carried by

small streams and riversSe 7he class will bring back with

them jars of water containing sediment from the river. After

poured off and

allowing this to stand, the water will be

e
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messured. The sediment will also be measured to enable the
student to form sohe jidea of how much sediment is carried by
rivers. Following this will be an experiment to show how \
muich water soil will hold. This can be done by saturating 1\
some s80il with water and then driving the water out by heat. |
The difference in the weight of the soil before and after the {
water was driven out, will give the results. These exper- :
iments will be written up and put in the experiments bOOKS . %

The remainder of the week will be spent on the following re- |

ports:

Clacisl action and {ts relation to soll

Freezing and lts relation to soil

Soil erosion by the elementse.

Transportation of soils
‘References for these reports are as follows:

Caldwell and wikenberry--glements of General Science.

chapters 6 and 7. .

G, If. Trafton--Sclence of Yome and Community. DD. 529--535,

Blackwelder and Barrows--Rlements of Ge0lOogys DD 86-93,

125-137, chapter 6.
These reports will be followed by c¢lassroom discusslon.
Now that the students have finished the first two units

and have been studying for five weeks, the instructor will

give a written examination covering the important points in i

Units I and II.
Unit III--Conservation of Community Resources.

This h

unit will extend Over a2 period of three weexs, from October B, |

I e — — wriF
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to October 26. The first week &nd a half will be devoted to

birds and the latter week and & half will be devoted to forests.

First week and a half of Unit III--Rirds

Pext-book assignment pages 467--479.
The reading of this assignment will be followed by a talk on

birds by the game warden. Time will be given for the students

to0 ask questions on birds and £eme laws. This will be follow-

ed by a hike in the wcods to find the varlious kinds of biris

in this locality and to teach the students to recognize them

by thelr songs and colors. Each student will then be assigned

n bird of wﬁich to make & special and very thorough

a certal
study. Each student will write up and report in class his
f1ndings. These findings will be put in the Sclence Discovery

Books. The students will he esked to build bird houses and

place them around their homes so as to encourage birds to live

in the town. The students will be asked to bring pictures of

variocus common birds to be shown in the class. A geries of re-

ports will be given on the following topics:
Birds as insect destroyers
value of birds in destroyling weed seed
Government protection of birds
wWork of the Audubon Society
BRird refuges
Enemies of birds
Reports for the above topics will be found in the following

books:

Wb P s i 3G TAE WA AT ¢




43 {

Peabody and Hunt--Blology and Human Velfare. pp. 4335--450.

G. M. Trafton--Science of Jlome and Community. Chapter IB.

Moseley--Trees, Stars, and Birds, Chapters 1--2E. (This

book is to be used for reports on various individual birds.)

T. J. Moon--Biology for Beginners. Chapter 33.

¢. 7. Hunter--lew Civic Blology. pPpP. 359-=361, 375==37¢,

The second week &nd & half of Unit III. Forests.

Tezt-book assignment pp. 207--217.
mhe first trip will be through the woods to & negr-by log-
ging camp where can be studied cross sections of tree trunks
to determine the structure and espproximate age, the effect
of cutting away large areas of trees in relstion to dense
underbrush and water sheds eand erosion, how trees are cut and
logs ere handled in the woods on their way to the mill, and
the harmful effect of insects that bore into the bark and tree
trunks. The following are assigned topiecs for readings, fol-
Iowed by classroom discussion and questions:

Economic value of trees

Methods of forest conservation

U. S. Forest Service at work

Enemies of the forests

Products of the forests

Tree surgery

References for the topics are:

G. W. Munter--New Civic Biology. Chapter 26 &and Dpe. 366==370,
pp - 328"-337 L]

Pegbody and junt--Blology and Human Welfare.

Loseley--Trees, Stars and Rirds. Chapter II. |
Chapter 29

G. 1. Trafton--Science of lome and Community.

o)
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Te Ja« Moon--Biology for Beginners. ppe. 557--5675.

A visit to a lumber mill will be the last field trip in the
study of forests. On this occasion we will study the struc-
ture of various kinds of woodsl the way logs are sawed and
the different grain effects; the methods used in the season-
ing of lumber snd ihe quantity of lumber cut and shipped in
this community. The following chapters will be assigned in

connection withk ithis trip:

Koseley--Trees, .‘tars, and tirds. Chapter 6. T"Woods and

their Properties.” Chapter 16, "Figures in Wood."
An orsl quiz will te given upon the completion of this unit.

Unit IV--Travel and Communicstion.

This unit will take up a period of three weeks dating
from October 25 to November 16. The topics thal will be
studied during this period will be "Travel on Land", "Travel
on the Water", "Travel in the Alr", and "Communication®™. The
first two weeks will be devoted to travel and the third week
to communication.

First and second weeks of Unit IV. Travel,
special assignment for the entire class will be from:
Wood and Carpenter, chapter 12. There will be classroom dige
cussion guided by questions,
The first trip will be to the railrcad round house, This will
give the students an opportunity to see various parts of g
large locomotive and watch the parts work as the engine ig
moving. They can &180 compare the size of the engines today

with the ones used in early travel of which they have plct
ciures,
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They can See the huge snow plows and have explained to them
just how they work. Cnow plows are & necessity to travel in
this region.

An experiment can be made in eclass to show the students
why & boat floats, This is sccomplished as follows: Calcu-

iate the weight of & small block of wood. Completely fill &

‘beaker or small jar with water. Calculate the weight of the

displaced water. The student will find that the water dis-
placed will welgh more than the block of wcod. From this ex-
periment can be shown the ressons why a boat floats. This
experiment will be written up and placed in the experiment
books. The students will be assigned a community project.
The project will be to examine the conditions of the roadse.
Students should be guided in their report by the following

suggestions:
Are the roads paved Or graveled? If not, what is the

foundation of the road?

Are the roads kept graded or are they full of ruts?
What streets in the community seem to get the most

attention?
The students should examine the road scraper and

machines used in the care of the rosads. Suggestions for

improvement of roads in the community will also be included

in the report. The fo0llowing reports will be assigned to
the students:
Farly land travel

Early water travel

Importance of good roads, bridges and easy
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curves in modern travel

Methods of travel

How water travel 1s made safe

Some of the recent alr voyages

Work of James Watltt

Causes and remedies or prevention of automobile
accidents

How & submarine works

Farly history of the balloon

Why & balloon rises

References for these reports are found in:

G. H. Trafton--Science of Home and Community. Chapter 15-19.

Pieper and Beauchamp--Every Day Problems in Sclence.

pages 477--511.
Third week of Unit IV. Communication.

ent for sll the class from wood and Carpenter--

Chapter 13. This

Special assignm

our Environment; How We Use and Control It.

chapter will be discussed in class.

The trip will consist of a visit to the telegraph office,

printer's office, telephone office and to a radlo shop. This

will enable the students to see the modern ways of communication.

At the telephone office they will have explained the work of

the telephone operator end the construction of the telephone

outfit. At the telegraph office they will have the radio ex

plained. This trip will serve as a basis for an interesting

aiscussion. From scientific megazines they will be required

to read about the recent development in wireless telephone,

radio and television. This will be followed by a class dis-

cussion,
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References for additional reading:

Caldwell and Eikenberry--Elements of CGenersl Science. Chap. 0.

Wood and Carpenter--Our Environment--liow Ve Use and Control It.

Chapter 13,
G. H. Trafton--Sclence of llome and Community. Chapters 20-22.

There will be given at this time an examination covering

Unit III and IV.

Unit V--The use of water, electricity, steam and ges for

power. This unit will cover a period of three weeks from

November 19 to December 7.
First week.
Text-book assignment page 252--263, Chaplers 18-=-19.
This assignment will be discussed in class, followed by field

trips. Since water is used in generating electricity, the

first trip will be to the power house. The students will have

explained to them how electricity 1s generated and will see the

machinery do the actual worke. The local electric light manager

will be msked to come before the class and talkx on transformers

and meters and on any other phase of electricity and water pow-

er that he may choose. The demonstration this week will be on

how to read electric and water meters., The clacss will be re-

quired to draw a meter and explain in writing how to read it.

sdditional readings will be assigned from the following booOks:

Wood and Carpenter--Our Environment--How we use and Control It.

vater, leat and wlectricity in Industry.”
18,

"The Work of Alr, W

Caldwell and Elkenberry--Elements of General Sclence. Chap.
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G. H. Trafton--Science of Home and Community. Chapter 9.

nappplication of Electricity.”

These readings will be followed by classroom discussion and

questions.

Second week of Unit V.
This week the class will study batteries aend magnetism.
Text-book assignment pp. 545--3553, 559~--566. This assignment
will be followed by classroom discussion. GSome of the boys

in the class will be asked to go to the garages and obtain
some worn out coils. These colls will be taken apart in class
and studled end the function of the various parts will be ex-

plained to the class. Experiments on the wet battery will be

the next exercise. A battery from an automobile will be taken

apert and explained to the students. They will make & drawing

of the battery and also in writing indicste the positive pole,

negative pole, positive and negative plates, and tell from

which pole the current leaves the battery and through which one

it returns. A short explanation as to how the battery should

be cared for will be glven.

In the experiment on the magnet, the following properties

will be studied: magnetic substances, magnetic fleld, and how

to make magnets. For this experiment the instructions given

in G. H. Trafton's Science of Home and Community page 154

ghould be followed. This is a splendid exercise and is simple

enough to be understood and carried out by the freshmen in

high school. A good project for the gtudents at this time

g —r
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will be t0 learn sbout the electric door bell and actually
know how to connect one with the batteries. A demonstration
and explanation will be given in class and each student will
be required to connect the bell with the battery. It is hoped
that some of the members of the class will then be emger to
install electric bells in their homes. To round out these ex-
periments and projects, a class discussion will follow.

Third week of Unit V.-~Steam and gas engines.

Text-book assignment pages 523--54l. Discussion of thls as-
signment in class. The students will be required to make a
simple drawing of a steam engine and give a short explanation
of how i1t works. They will make a drawing from studying a
diagram in the book, which is a good one and easily understood.
Following this, a demonstration will be given by the instruc-
tor, showing the properties of steam.

The trip this week will be ic a local garage where the students
will see & gas engine that has been taken apart and one that
nas been assembled. They will have the principles explairned

to them and if possibdle, will see the engine workinge. Another
opportunity that should not be over-looxed while at the gar-
age is that of seeing how a battery is charged. This will be
of value to the studenis, as it is both useful and interesting
xnowledge. This week will close with a classrcom discussion

and a short written lesson covering the essentlals in Unit V.

Unit VI--Light and Its Uses.

This unit will cover & period of two weeks dating from

December 10 to 21.
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First week of Unit VI.
Text-book assignment pages 36b--394. piscussion of the as-
slgnment in class. Following the discussion, the class will
heve an experiment to show that light will travel only in &
stralght line through & uniform medium, dbringing out the fact
that light rays do not shine around an object. This experi-
ment is performed by the use of gseveral pieces of cardboard
with a hole through the center of each one. They are put in
line so the holes are opposite one enother. A light placed

at one end will shine through the holes gnd can be seen by

placing a black screen at the end of the line of cardboards.
Complete details of this can be found on page 254 in Wood and

Carpenter-~Cur Environment--How e Use and Control It. Anoth-

er experiment will be to show why objects differ in color.

Seversl pieces of oloth of different colors are placed in a

dark room where Trays of Iight from & Bunsen buarner will strike

theme. The burner is adjusted so it will not give off much light.

A glass rod dipped in a solution of common sglt is placed in

the flame. The cloth will have different colors according to the
kind of light it transmits or reflects. The directions for

this experiment can be found in our text-book on page 376.

These experiments will be written up by the students and put

into their experiment books.

gecond week of Unit ¥I.
Demonstration by teacher to show how & convex lense produces
an inverted image. This demonstration can be found in the
text-book on page 3B84. A good community project will be to
nave the students study the town lighting system and suggest
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improvements in the number and placing of lights. Additional
references for reading this week will be these:

G. H. Trafton--Science of Home and Community. Chapter IV.

Wood and Carpenter--Our Environment--How We Uss and Control 1t.

Chapter 9. The rest of the week will bde devoted to classroom
discussion and reports from the Science Discovery Books. At
this time the instructor will have each student give a report
upon the progress made on the term paper and on the collectlons.
If necessary the instructor will give a double period to help-
ing students with the term paper. This c¢an be very profitabdbly
gone Jjust before the Christmas vacation which starts at the time

when we are finishing Unit VI.

Unit VII---Energy and Man's Control of Neat. This unit

om January 7 to 25.

will take up & period of three weeks dating Ir

First week of Unit VII--Energy.

fext-book assignment--Chapter IV. piscussion of this assign-

and dliscussion are:

po. 09-42

ment in class. References for reading

Pleper and Beauchamp--Every Day Problems in Sclence.

"Rad iant Energy™ p. 237. nplectrical Energy”, 370-371.
402.

266.

ngxploding Gas", "Transformation of Energy", P&

¢. H. Trafton-~-Science aof Home and Community. P8e

npnergy."” The various kinds of energy and the work performed

will be the main trend of discussion. Simple experiments

will be carried on to show how energy is created and trans-

It will be well for the students to name many processes

Some of the

formed.

and tell what kind of energy 1is found in each.

time during this week will be spent helping the students with

thelr term papers. An examinstion will be given cn the

week 's work,
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Second week of Unit VII.
Text-book assignment-~chapter V. Classroom discussion and
questions to guide. Demonstration to show the effect of heat
upon liquids, gases and sollds. Instructions for the demon-

stration can be found in Wood mnd Carpenter--Qur Environment--

How Ve Use and Control It. page 216. The students will be

required to write this up and put it into their experiment
books. The class will also visit the hesting plant of the
high school. The engineer will explain how it works and where
the various pipes lead. The followlng reports will be assigned:

Use of heat in the home

Dangers and control of fire in the home

Hot water system

Report on the efficiency of the local

fire fighting systenm

Early methods of heating

Primitive methods of making filre
References for these reports are these:

Pieper and Beauchamp--Bvery Day Problems in Science, DEZSe 226=-224

we Use and Control It.

wood and Carpenter--Qur gavironment--How

chapter 8,

G. H. Trafton--Science of Home and Ccommunity, chepter 2.

community to find out

Project for class--To make & survey of

what different kinds of heating systems ere uased.

Third week of Unit VII.

pemonstration with fire extinguisher in putting out a fire.

The principles of the extingulsher will be explained and very

P 0 i
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definite instruction given for using it and a demonstration
showing how to refill it. The students will be required to
draw the extinguisher, explain what chemicals go into it,
what gas 1s formed when it is in use, and the amount of chem-
icals used in refilling it.

While stddying Heat, each student should study the prin-
ciples and construction of a thermos bottle, a fireless cook-
er and a cook stove. There will be class room discussion on
the experiments, demonstratlions, and drewings. The students

will have renorts from their Sclence Discovery BOOKS.

Unit VIII----¥ork and Care of Our Bodles. This unit

will cover & neriod of six weeks dating from January 28 to
t'arch 8. Health and the physiocal condition of the body is
so important that it should be given more attention and time
i{n the classroom than the other topies of this course.

First week. Personal Hyglienre.

Text-book sssignment--chapter 17. Classroom discusslion will

follow this assignment. The following chapters will be assigned

for the study of the structure of the tody:

J. W. Ritchie--Human Physiology. Chapters 4, 5, and 6.
G. W. Hunter--The Escentials of Blology. Chapter 23.

m, J. Moon--Biology for Reginners--Chapter 28.

-~

The topics on the study of the skeleton and muscles will be

studied and discussed quite thoroughly. The next topic to be

studled is Man and Disease. The class will be asked to resd

chapter 2 in ggglth and Pfficiency by J. D. voCarthy. Exper-

iment with Bulgarian bacteria.

store in comprecsed messes and grow some in milkx. A arop of

Buy the bacteria at a drug
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the milkx can then be stained with dye and viewed under a
microscope. The bacteria will stand out clearly. This ex-
periment can be found in the above mentioned book on page 20.
Experiment to show the presence of bacteria on foods that have
been exposed to the air. Cut a boiled potato in halves with &
sterile knife, expose the cut portion to the air for thirty
minutes and then seal it in a sterile Jjar. Colonles of dbac-
teria will form in a few days. Stain some of the bacteria
culture and examine 1t under a microscope. Talk by a doctor
on disease germs, bacteria and vaccination.

Second weex of Unit VIII. Personal Hygiene continued.

Posture and exercise will be studied next. Demonstrations of
good and bad posture will be given in class. A locel army man
will be asked to come and discuss the importance of good pos-
ture and exercise in the making of a good soldler. The class
will then formulate a set of good health rules. An assignment

on chapter 4 from Health end Efficiency by J. D. MeCarthy, on

air and breathing will be used as a basis for classroom dis-
cussion. The next topic studied will be food and diet. The

assignment will be chapter V from J. D. ¥eCarthy--llealth and

Efficiency, Menus should be made and discussed a&s to thelr

value a8 well balanced meals and the calories which they con-
tein. Experiments to detect the presence of starch and sugar
in foods. Experiment to detect the presence of fats and pro-
teins. Experiment to show that foods contain minerals. Di-

rections for these experiments are found in Our Environment--

How We Use gnd Control It, by Wood and Carpenter, pgs. 534=500.
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Third week of Unit VIII--Personal Hygiene continued.

This week we will study digestion, circulation and hygiene of
the slimentary canal. The following readings will be assigned
to the class:

Je. D. ¥eCarthy--Health and Efficiency, chapter VII.

Wood and Carpenter-~Our Environment, How ‘ie Use and Control It.

pages 559-572.
J. W. Ritchie--Sanitation and Physiology, chapters 9 and 1l.

Classroom discussion will follow this reading. Experiment to
show the setion of saliva upon starch. This experiment 1is
carried on by testing saliva and sterch separately with Fehling's
spiution, then combining some sallva and starch and testing it
with Fehling's solution. Experiment to demonstrate the compo-
sition of the blood. Mount a dArop of blood on a glass slide

and examine under a microscope. This will show the red and

the white corpuscles. Demonstration to show how blood cirq#lates
in a tadpole's tail. These experiments can be found 1n_gg£\\

\
Environment--How We Use and Contrecl It, by Wood and Carpenter,

pages 560, 566, 569. mhe class will write up these experideﬁts
and put them into their experiment books. The next tople Wiiik
be the care of the nose, mouth and throat. The assignment_fo# ’

\
this will be chapter 6 in Health and Efficiency, by J. D. 1lC

Carthy. At this time there will be & talk by the school nqrék\

and one by the local dentist. '
Fourth week of Unit VIII--Personal Hygiene continded.

We will study this week hygiene and first aid, and the-uséiof

clothing., Assignments will be chapter 8 in Health and Efficiency

by J. D. McCarthy. #%ood and Carpenter--our Environment--goﬁ.we

7‘.\
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Use and Control It, pages 645--655.

Pieper and Beauchamp~--Every Day Problems in Science, pages

171--180. This assignment will be followed by discussion and
questions. The county health nurse will be asked to come for
two or three days and give demonsirations on first aid. The
students will write their observatlions in their experiment books.
As & preliminary assignment for thils they may read chapter 11

on first aid found in Health and gfficiency by J. D. McCarthy.

An examination will be given on personal hygiene at the close

of the week.
Fifth week of Unit VIII--School and Jlome Hyglene.

Assignment J. Do McCarthy, Health and Efficiency, chapters 12

and 13. Discussion. Experiment--A study in school hygiene.
The instructions for this experiment will be found in Health

and Efficiency, pege 180. The students will write the resultls

of this experiment in their experiment books. The public
health officer will talk to the ¢lass on Home Hyglene. Class~

room discussion will follow.

Sixth week of Unit VIII---Community Hyglene.

The first study in community hyglene will be food distribution.
This will be taken up a8 & community project. The class will
divide itself into three committees--water committee, milk
committee and food committee. Fach committee will investigate
the local conditions with reference to 1iis toplie and report to
the class. The water committee will collect information regard-

ing the source of the water supply, the possibility of pollution,
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means taken to purify the water or to prevent pellution, the
means of dlstribution, cost, measurement of water used, and
further steps needed to protect the waler supply. A dbacterial
examination will be made of a sample of water from the town
reservoir. The milk committee will visit the local dairies and
collect informetion regarding sanitation, pasteurization, hand-
1ing and cooling of milk, care of milk bottles and milk uten-
sils. The food committee may investigate the care given to
fo0d in the stores, visit the meat markets where they may study
the refrigerating plant, take a turn through the bakery and 1f
possibvle, the restaurants. Classroom discussion and suggestions
will follow these committee reports. The cless should investi-
gate the disposal of garbage from houses and make a report on
the town sewage system.

Assignment on insect enemles of man--chapter 16, J. D. McCarthy,

Health and Efficiency. Classroom discussion will follow. The

cless will investigate the community for possible breeding
places fo flies and mosquitoes. The study of community hygiene
will be finished with a talkx from the head of the local hos-
pltal concerning the prevention and isolation of contagious

diseases.

Unit IX--Weather and Clirate.

This unit will cover & perliod of two weeks dating from

Yarch 8 to Karch 22.
First week of Unit IX. Weather and Climate.

Assignment-~-text-book, chapter XI. Classroom discussion
with questions as a gulde. Experiment--How i8 the earth

warmed by the sun? This is shown by using two test tubdes,
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one blackened in & candle flame. Fill each with clear water
and record the temperature of the water., Put them in the
sunlight and after a time record the temperature of the water
again. Details of this experiment are found in Every Dav

Problems in Science, by Pleper and Beauchamp page 40. The

class will write up the experiment and put 1t in their note
books. Experiment--To show whether the rate of evaporation
of water depends upon the temperature of the alr. Directions

for carrying on this experiment are found in Every Day Problems

In Science on page 47. The resulis of this experiment will

also be written up by the class. eather bureau reports will
be brought to class to be studied and read. Oral reports from
the Science Discovery BoOkS.

Second week of Unit IX.

' Experiment--To show the formation of frost. Place a mixture

of ice and salt in a beakxer. let it stand for a time in a
warm room. Frost will form on the outside of the beaker.
Reasons can be explained by instructor. A study of the ther-
mometer and barometer. Reports to be assigned to different
members of the class:

Benefits of the weather bureau

Winds and their causes

Why rainfall varies in different localitlies

References for these reports are these:

Pieper snd Beauchamp--Every Day Problems in Science. pp. J36-69

G. H. Trafton--Science of Home and Community--pages 506-520.

Wood and Carpenter--Our Environment, How We Use and Control It.

pages 451--477. There will be a written lesson at the close

of this week on Unit IX.
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Unit X--Plant life and the cultivation of soils.

This anit will takxe a period of four weeks, dating from

March 25 to April 26.
First week of Unit X--Plant l1life.

Text~book assignment, chapter 15. Classroom discussion
guided by questions. The instructor will ask the students to
bring to class several plants that can be used in experiments.
The structure of the plant will be studied first. Experiment~-
leaf, stem and root structure. This experiment is given in
the text-hook on page 357. 4 cross-section of a leaf is ex-
amined under a microscope to show cell layers. Experiment--
How moisture goes up the plant stem by osmosis. MNake a hole
in the center of a raw potato and fill it with & dense solu~
tion of sugar and water. FPlace potato in a vessel of clear
water so that the water is lower t?an the level of the solu-
tion, in the potato. There will be a decided rise of the
solution, showing the flow to be from the water toward the
denser solution. A more complete discussion 18 found on page
232 of the text-book. The instructor will bring to cless two
xinds of stems and show the class the difference between
monocotyledonous and dicotyledonous stems. This experiment
will be written up and put in the experirent books. Class-

room discussion on the experiments.

second week of Unit X-~Plant life (continued)

This week we shall take up plent processeS.

Assignment for class--Wood and Carpenter--Our Environment

How We Use and Control It, pages 493--5000Q

E. N. Transeasu--Science of Plant Life, chapter III.
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Experiment on food manufacture in the leaf. Directions for

this experiment will be found on pege 493 in Qur Environment

How We Use and Control It, by Wood and Carpenter. Experiment

to show that plants gilve off water through their leaves.
Place a heavy cardboard around the stem of a potted plant
sovering the top of the flower pot to prevent molsture from
coming up from the soil. Flace a bell Jar over all and let
it stand over night. Drops of moisture will be seen on in-
side of jar next morning. This experiment is found in Our

Environment, How We Use and Control It, on page 492, These

experiments will be written up by the class and placed In

their experiment books. The imstructor will at this time

£1ind out how the students are progressing with Sclence Dis-
covery Books, term papers and collections. Special note will
be mede of the different sclence magazines which have been read.

Third week of Unit X~--Plant life (continued)

This week we shall take up plant pollination, leaf coloration,
and slgae. The students should bring flowers to class and
study their structure. They will be asked to draw the flow-
ers and label their parts and explain how pollination takes
plece until the seed develops. The assignment on pollination
will be from G. W. Hunter--lew Civic Biology, pages 34-=41.

Students will be encouraged to ecarry on experiments in pol-

lination, with an assignment on leaf coloration from E. N.

Transeau--Science of Plant Life, chapter 6. Along with

classroom discussion the students may bring different colored

leaves to class for study. Experiment--To show the presence

of yellow and green pigments in a leaf., Make a chlorophyll
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extract by placing plant leaves in warm alcohol. Dilute
alcohol with a 1ittle water and add enough benzine to docuble
the volume of the solution. Then shake thoroughly and allow
to stand until the benzine has separated. The benzine will
contain_the ehnlorophyll, while the yellow pigments will remaln

in the alcohol. This experiment is found in Sclence of Plant

Life on page 62. Next, the class will be asked to bring in
samples of algae for study with the microscope. An essignment
will be made from Sclence of Plant Life, by Transeau, chap. 18B.

Following the classroom discussion, a ghort written lesson will
be given.

Fourth week of Unit X--Soils.
Pext-book assignment, chapter XIII. Classroon discussion on
this assignment. The first experiment will be the gprouting
of seed in the soil. Ideas for this experiment are fournd in

Seience of Plant Life, by E. K. Transeau, On page 181, Ex-

periment--To show the amounts of water absorbed by different

soils. Experiment to demonstrate that there are substances

in the soil that are soluble in water. Demonstration to shuw

that dust mulch prevents the evaporation of water from the
soil. Instructions for these experiments sre found in Qur

Environment, Its Relation to Us, Carpenter and Wocd on pages

g8, 64 and 87. These experiments will be written up and add-
ed to the experiment books. The following reports will be

aassigned to the class and clgasroom discusaion will follow

each Treport:

The work of ths earthworm.

Spoll enemies of the £armers
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Contrast the early and modern methods of
egriculture.
Methods of increasing crop production
Reclamation projects
References for these reporits are these:

%ood and Cerpenter--0ur Environment, How We Use and Control It.

chapter 17.

Carpenter and Wood--0ur Environment, Its Relation to Us,

chapter 7-8. A written exemination will follow on Tnit X.

Unit XI.--Insects. This topic will cover a period of
three weeks dating from April 29 to Yay 17.
Text-book assignment, chapter 16. Classroom discussion will
follow. The instructor believes thet reports on the varlous
insects should come before the experiments are carried out.
The following reports will be assigned, wrkich will take up
the study of such jncects as the butterfly, the bee, the fly,
tre grasshopper and others:

T, J. Moon--Blology for Beginners, chapters 23, 24, 25,

J. C. Peabcdy and A. C. Hunt--Biology and Human

welfare, chapter 19.
T« De A Cockerell--Zoologx--chapters 38, 3¢, 40, 42.
These reports on the inseots will be studled gquring the entire

weeke L

Second and third weeks of Unit XI--Anatomy of Insects.

These two weeks will be devoted to experimenis and microscop-
ic study of insect enatomy. Emphesis will be laid on insect
collections. In studying the butterfly, the class will follow

the laboratory directions given in Biology and luman welfare,
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by Peabody end Hunt, pages 366 and 367. Thig ircludes the
study of the butterfly's anatomy, microscopic study of the !
butterfly's wings, antenna and legs, and & drawing showing the |
different parts studied. In much the same way, the grasshopper
will be studied, following the dlrections from the above men-
tioned book on peages 378 and 379. Experiments and microscopic
work will slsc be done on the fly, mosqulto, and the honey-~bee.
These studlies will be drawn and written up in the experiment
books. The class will be required to make & 11st of beneficlial
and harmful insects and state the good or harmful effects of
each. A field trip to & nearby ranch will be made to dster-

mine which 1inseats ere most commonly found and to what extent

they affect the crops. A writien lesson will be given at the
close of Unit XI.

The review will take up a perlod of three weeks, datlng
from ¥ay 20 to June 7. The first week of this period will be
devoted to the reading of some of the term papers, the inspec=-
tion and study of collections of insects, leaves, rocks and
wild-flowers. At this time there will Ye an inspection of
the Sclence Discovery Books and a final correction of the
experiment bookxs. The next two weoks will be devoted to a
review of the entire course, emphasizing the important points.
In this review students will be given a number of important
questions, involving text-book study, work from the experi-
ment bookxs and Science Discovery 3ooks. Part of the examin—
ation week which will be from June 7 to 13, will &leo dbe de-
voted to this general review. The work thls week will be

easier becasuse of the final examinations.
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Resume

In outlining a course of study for the Portola High School,
the writer has first given the reader a short description of
the community in order to acquaint him with ihe surroundings
and give him some idee of the material gt hand. This has been
done by means of the vericus surveys made; these include the
town, the school, the mountalns, valleys and lakes which &re
in close proximity to the town. These surveys were then
enalyzed to show the possibilities of this community as a field
for the study of General Science and to show also, the interest
or lack of interest in the subject among the students. lumer-
ous opportunities were found for projects, for interesting
field trips, for flrst-hand observations of mechanical and pow=-
er processes, and for abundant material for collections.

In preparing any course of study, there should be definite
aims to guide one in selecting the subject matter and in pre-
senting the topics to the classe. In this paper, eix clearly
defined aims precede the course of study and are to be Xept
in mind throughout the year's worx, &as each oae has an impor-
tant place. In this way more real arofit will be derived Irom
the program.

The course of study, as presented has been divided into
several units, each unit consisting of one topie, or several
closely related toplcs which are S0 arranged that each may be

studied in the month best suited to that particular subject.




&5

The work of esch unit is outlined by the week co that it may
clearly be seen Just how thoroughly the various topics are
studied, The weekly outline also ghows where the supplemen-
tary material in the books is to be found, gives the text-book
acsignment and states the nature of each field trip or project
which is to be undertaken. All of the books mentioned in the
course of study are in the Portola High School library and each
year new books are being added to the GCeneral Sclence Depart-
ment. The course is gufficlently elastic to be modified a&s
new material, either in the community, or the library becomes
available, end its chief value lies in 1its adaptation to the

characteristies of the locality and to the geasonel variations

in the environment.
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