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Chapter I

Statement of the FProblem



Statement of the Problem

The problem of selecting the content of the che
istry course for the juniop-senior level of the Virginis
secondary schools is manifold. In the first place, the
probiem is one of recognizing the wvalue of the sclence
ma:berial ineluded in the previous years so that there may
be no wmecsssary repetition.

The second step in solving the gﬁaﬁﬁiﬁﬁ of content
1s an attempt to maintain e balance between the necessary
factunl material of chemistry ﬁm& the Inspirastional ma-
terial drewn from the great schievements of men and women
of scilence, achievements which give s clearer understand-
ing of the world aboub snd lead to & more healthful and
satlsfying 1ife.

& decision must be made, further, as to the atten-
tion required by the general theories of chemistry, such
es the atomle, molecular, ioniec, and slectron theorles,
80 that the studenf may use them to unify his increasing
Imowledge of the subject.-

There arises mnother gquestion, that of Iintroducing
the fundamental toolas ~ valence ; the formmlsa, the equetion,
solution of simple problems = esrly in the course; so that
sbundant prectice will insure their efficient use.




in the ﬁéieétim of the content of this ﬁhemiam course
1n that there must be definite provision for the needs,
intereats, wyﬁag abilities of the studends.

The f£ingl selection of the content 1s based upon
its relation to the major functions of soclal 1ife em~
phasized in the revised curriculum of Virginia, The
following paragraphs will suggest ways In which ﬁzamw“
standing of & murbor of ﬁhﬁﬂﬁ mmﬁﬁ is am*i&eﬁ }'33' in-

tionsl materisl from the £141d of

- Protection and gotservation
Chemists have piloneered successfully in solving the
problens of the protection and conservation of health,
humen 1ife, and natural rescurces. Thelr resesrch in .
the fields of medicine, surgery, sanitation, the lessening
of fire ond gos hezerds, am?. the uEen of g;g aga o
dustry has been wonderfully fruitful. ,

Production and Lonsumption
To the understanding of the problems of production
and zmmtmm chemistry sgain makes a large contribu-
tion. In the fleld of metals, the alloys of the labora-
toried, by thelr combination of umusual gualities, create
a constantly incressing demsnd. The synthetic dyes of
@amisw surpass thoss of nature in thelr variety snd




color. Aﬁ a *x&mlt, there is famﬁ & riot of color in
ewy z:hm nf t:m mﬁem hm,z oven izz tha inmhia ki?;ﬁhan
?ﬁﬂgﬁm ,

| ei:har aﬁtstmmg t:auaaﬂ of maraaﬁa@ aﬁnml in
| m&xwtim and eﬁﬁﬁm@t@n in wt’aixx fi&l&s are the nitraw
Agén fimtioim zﬁmeaaﬁ, a’hitzh afi‘e&t& the rwtﬁmr in~ .
&mﬁmm, and t;ha mni:azt @a@eeas s which produces 8 mWOre
concentrated mmzn acid « the ﬁﬁﬁﬁmﬁﬁ cornerstone of
all m&dm mﬂﬁ’%@a B@ﬁh of these are aoaﬁrimtim of
chmt:w, m{;&vw the Ghﬁ!ﬁ.ﬁt‘ haa %mcha&, he has Im-
p:mve:i ﬁx :;3:&111;3, thus making 1t mam dezirgbles and by
i.nwasamg the gquantity production or discovering & ¢t
emmgtimt

process, he bas mede poasible a greater

the chemlst 1s again shown to be ﬁé:za master Tdnd. The
printer goes to him for a metallic substance which will
expand as it aalﬁﬁifi%, The é‘lwwmai?a enginesr neods
ﬁs:sgapsaw¢ The chemist inwcﬁ:ams the flatatzim proceps which
mekes posslible the m:mami::al mining of ores :‘ww in copper.
The ecivil enfineer uses products of the @mmiaisw labora-
tory in mmmomﬁeé conerebe of his bridges and tuunels,

; an nt of his highways. A New York sub-
way boasts of a nssstaialwa Stecl car. ﬁelﬁm, a moﬁu
uct of Ramsey's experiments, 1s now & safe substitute in
balloons fwthes ﬁmsasrms:ﬁ? infismuable hydrogen. Neon,




another of Ramsay's nare gases, aids transportation snd
communication by 1ighting airplane routes. ,

There 1z no 1imit to the work of the chemist In im-
proving the various parts of the vehlcles of transportations
the train, the sutomobile, the airplane; the ocean liner.
He even clsans the alr in subways and tumnels for the safe
progress of m train snd car, and furnishes pure oxygen
to the alyship for ita high al%iﬁuﬁes; or to the submarine
for its gx*eat ﬁem*hﬁ

aécrééﬁm

3&2&:6 the recent impetus givm to rezreatien 18 a
direct amaqmm t}f the unusual zﬁiawe t;’tmust wpon
soclety often ty the chemist's own Inventions end dis-
eavaz*i—as; 1% might be g@&fi?hg’blg to see 3ust what he con-
tributes to recreation 1ts01f. hother this major furiction
takes the form of 'mvez, hobbies, kodaking, msic, dancing,
swimning, }xanting, g@d&nﬁng, attending mmriea, ;}izgying
games of ball or bridge, :ﬁhsmistmy has added certain gugl-
ities to itz performances speed, safety, snd comfort to
travel; varlety of material for hobbles; perfection %o the
resonance and tone z;nalityc:f musical Instrumentsy a rubber
bathing cgp for the chlorinated water of the swinming pool;
smokeless gunpowder for the huntsmani vigoro for the
gardenerj rubber, leather, and other materlals for balls
of all kinds; and exguisife perfection of texture in the

cards for bridge. | &




Especially here in Virginile, the chemist adds to the
tourist¥s pleasure and undsrstending of the caverns and
underground wonders by a simple explanation of the forma~
tion of the stalsctites and stalsgmltes. Around the re-
stored homes of Colonial Williamsburg, the weathered and
aged appesrance of very new fences incremses the enjoyment
of the vacationist as a result of chemical resesrch in
paints. The restoration of old portraits to thelr original
beauty of ecolor and line is agaln e work of the chemist
which gives unlimited pleasure both to art lovers and to
those whose one hobby consists in ancestor worship. The
towrist finds meny of thess famous oid paintings in the
1ibrary of Willism end Nary Qﬁllege, the ¥Wren building
and the restored Cepitol of ﬁﬁlﬂﬁiﬁ&'?ﬁsﬁgin‘ma

Just @s the fleld of reersatlon bears wit
the v&rmﬁﬁﬁ;ﬁ of the chemist, so does the fisld of Exe-
ploration show hig igenaity, and
mental daring. Such personalities as Iavelsier, Dalten,
Mendelejeff, Medame Curie, and Momeley rival Columbus and
other sarly explorers. MNany feel that vesearch in chem-
istry has barely gone beyOnd its infancy. Jaffe, the
suthor of the delightful Crucibles,completes his recent
book, New World of Chemistry,with this stabement,

"HRetween the Tanatical search of the

old glichemists for gold and the elixir of
1ife and the far-resching applicablons of

rage, persistence, i




podern research in ipdustriasl chemisitry

stretches a vast, fascinating lend., But

the world of chemlstry which remalns une-

explored is even more alluring. To the Dow

minion of Chemlistry thers is no end. 1.

Expression of fAesthetic Impulses

Whether the talents end inﬁ&ra&ts of individuals
lead to the art of costume designing, interior decoration,
y&ttwy making, lesther craft, Jewelry designing, palinb-
mg, or srchitecture where so mch depends upon the color
azzs, qnalﬁ;y of mtex‘ia;}.s; the chamisz provides & riﬁa

choice in both.

Extension of Freedom
| - Ome of the most lmportant aspects sélected by the
- ‘Virginis Revised Curriculum - the mﬁamim of froeGom =
“has its very foundations rooted in the sclentific method,
the muciddus of all chemlesl resesrch. Falthful applica-
tion of this procedure to superatition, to qaackmﬁ to
everyday problems in the home and in Iindustry, brings out
the underlyfng truth in each case. An understanding of
preventive medlicine has rid the necks of children .of sus-
. pended, evil-smelling charms. Hall, with his light and
Anexpensive alumimum kettles, has freed the woman in the
. kitchen from her pondercus iron pots and pans. zﬁacintaah
haz made possible x:raﬁec%iﬁ:;. to those who must go out in
roiny w@am;y@  Vaeccination has given freedom from fear

‘1. Jaffe, Bernard, New World of Chemis
New York, Silver, Burdett and CO.,




alipox. These all point to the time vwhen chemical
research shall rid mothers of the dresdful toll talen by
childrents disecases, and the man in the street from the
fear of such mrm a8 cancer. Some serious thinkers
even go so far as to st&ﬁa that ngtions will eventually
-apzﬁy the scientifie mﬁwﬁ to ia ornational problems and
ﬁms free the vw:té of the fear of war.

Integration of the Individual

The last mejor function of social 1life to which
chemistyy contributes is that of the Integration of the in-
éividual, A study of the ide
erabtion and to posterity which great chemists have por~
trayed will inspire each pupll bo invenmtory his own talents -
as possible ailds In such a v&aﬁi&m. A ﬂismsiaﬁ of the
persem}. lives of *E’ixesa sama «chmiﬁﬁa vhose whole bs;&.zaga
were focused on ;*aﬁewah,, beat unpon the solution ﬁf some
vital problem, will drive homs the thonght of the xzwaau
s&ty fm- the xmgzaﬁm of aaéh mg.ﬁm m aspires to
zmai success and bamﬂ.nsam

anzzr a fow of the sorvices of ehersﬁ;atry to these
ma jor fzmei:iena z}f 1ife have been pcr&zﬁ:ea out; gat it
could easily be :premﬁ that most of them in their ;masezzt
stige of ﬁmmmmaam owe mm:p vory axﬁ.atenca to me ine
genuity and msaverame of some mwism

1s of service to their gene




Philosorhy of the
Revised

A splendid introduc x £o the philosophy which undep-
lies the Virginla revised curriculum is found in the words
of Thomes H. Briggs. He writes:

-+ ffhe new rhilosophy meh in responss
to demand from the more thoughtful workers in
education is still In the mkixxg, ﬁ.s attompte
_mg to provide for every varying individusl a
harmonious and mﬁrib@m sd justment in the
smzm whole; 1t is Gemand that his educa~
tion be in an actusl richer 1ife rather then s
m-ﬁgwaﬁiaﬁ for an wncertain contingency; 1t
emphasizes thet educatlion 1s & never ending
growth; “which mist be *bega:x and given direc-
tion in formal schools; it has temendously en-
larged our concept of educetion snd conseqguently
has made 1% mmss' ry tf}:mt: the schools not only

:%:1 : ferl but slso become vitally
emaerm #:a artiealasg with, if not control; the
other agencies that sffect mtg conduects and it
Ems m*cmghﬁ into general conacivusness the Ime

rtance of educating the m:zs Individusl, not
mrel*y the abatract phases of hls m%eiz.ﬁnt, for
complete and soclally sffective Iiving."1.

The thought 1s the ssmwe though couched In different
hilogorhy of the rwi@é eurricaiom.

purpose of coordinating as many educative in-
fluences as possible and providing for the puplil an educa-
tional program ss broad as 1ife itself. this philloscophy 3is
based,in generel, on these principles:

g

}W Brigoa 'fa E&’ The *’5@3. World and the
Cury culun® Teachers! Gﬁ}lﬁtﬁ&_ & Record, Vol. 33,
Oct., 1933, p. 98




‘ "Phe school 1a en agency of soclety
for s;ta perpetustion and re-crsation.

petion between individuals and ﬂéﬂiﬁ’ﬁyu

Individualis differ in intevests,
abi¥ities, attifondes, appreciations and wader—
,gﬁm&l ings, hawits mé skills, and in capaciby

o learn.

Growth is continuocus.
£11 learning comes through exper:

An Individual tends to avoid ex-
perienceps which amndy, and seoeks experiences
which satiafy.

The school cen serve as a eroative
institution only as it sucteeds in controlling
through its curricnlun the sxperlence of
1@@%&*& 8o that cultivated, Integrated, and
Individus’ iza& msmzztmﬁ ﬁi‘& d&vaiaps&‘" 1.

1. 5%, Bd. of Education., "Tentative Course”
Vole HOe XVIX. FNoe 2, AuZe, 1934 p. 2. '
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Chapter 1T
Selencs in the

Virginia Revised Curpriculum

fihe meking of e few score of ad-
mirgble speciallsts,; and the anmal produc-
tion of & small avmy of youths with narrow,
if minute, information useful in some pariicular
yocation, is s sorry substitute for reaching
the great mass of the population with the ine-
fluence end idenls of sclentific Inguiry and
sclentific methods."i-
o Thus, Bernerd Jeffe quobtes Nicholas Murray Bubtler
| as volcing the sentiment of tho progressive science
teachers and educators interested aspaaiﬁi&g‘im'ﬁhe toach~
ing of sclence.
It is with this thought - to reach the great mass
of our population with the ideals and influence of
tenfific inguiry and sclentifle method « that the sclence
course of the revised curriculum is plarmed. This plan,
however, is not for thes purpose of teaching sclence as
 such, tut rather with the idesn of using sclence materiasl
and sclence method as tools necessary in the psychological
integration of the pupilts experiences, to deopen and
_ i ng and appreciation of his swrround-
ings as his interests direct. The pupil masters the
principles of science not thet he mey know them for their
own inteinsic value tut that he may use them in his normal
growth and development.

l.faffe, Bornard, New World af ﬁhamia%r ,
Sﬁva:g, %ﬁeﬁ% & COny N. Yoo




COLLEGE OF WIELIAM & MARY

11
Grade I

The Revised Curriculum, on the basis that growth
is through experiences and that nowmal growth 1is contlnu-
ous, arrasnges the program in science for &ll pupilse in
such a way ae to parallel the development of the child
throughout the elementary and secondary grades., In the
first year of school, there 1s a need for information
about such simple health habits as personal clesnliness,
keeping unnecessary articles out of tﬁe mouth, using one‘s
own drinking cup, correct posture, ventil&tiaﬁ; selection
of food and how to kesp it clean. There is discussion as
to what thiégs are to be handled carefully, such as kero-
sene 1ampé, matches, and rusty nalls. Cﬁildren are asked
about the prepsrations made 1n the cﬁr&ng of pork, drying
of apples, and making butter. Visits are made to buildinga
under construction to observe the varliety and k&ﬁds of mat-
erials used. In thelr walks they learnvthe names of the
more famiiiar wi;ﬂ flowers, trees, end birds. From their
aquarlum, they discover that some animals and plants live
in water. The window boses in the classroom add a great
deal of interest with their sprouting wheat and flower seed
and growing bulbs. In sach of these experiences, the child
enlarges hls breadth of underetanding and may gain a simple

gpprecigtion of the sclentlfic attitude.



GRADE IT
: ;

The sclence material for the sscond grade goo
yond ’ﬁl& home into phases of rabive 1iving iIn the come
rmanity. It includes praciics in sanitation as observed
in g diary such as sterilization of milk pails, Pasteuri-
zation; a visit to the community water supply, a $rip to the
bakery to cbaerve protective memsurss; talks by the doctor,
DuUrse, or etherkaaiﬁx of ficer ga to hils work in the com-
mnitys a digcussion of the diffienlty of transporting end
preserving food during different seasons of the year.

In listing the foods produced by the commmity, the
elass may discuse the guestion of weather and soll s affecte
ing crops. Seeds may be tested, soll and conditlons neces-

don may

sary for growth ney be ﬁiﬁmﬁ@&, and later, a ga
tion about garden friends, the“frog and bee, end such
enemios as the potato bug, protective coloring, 1ife cycle
of insects, spreying, birds as helpers to the gsrdener, and
the migration of birds. :

project comes lnformaw

Second grade sclence materisl alsc includes a dls-
cussion of home remedies, prectice in simple first aid
treatments, reading the thermometer to determine correct
temperature for health conditions of the school room, and
the heating arrangements found in the commmity.

me of the greatest interasts of this group is the
‘wnys of ravel in %heﬁa? conmunity. Boals, m&m‘bilea,
street cars, slirplanes, traing sre drawn, Imitated; read
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about, and investigated to see vhat mskes them move.
Simple discusslons of coal, aiream, ggaalim, ae:{wwiaity
follow. The radic and tel@h@m are brought out as
meavis of %en:mg m@l& in touch with a&aﬁ cﬁi;'i:aer,

' §lscellanecus topics ﬁwel&g here and mam 25 the
m%reats of t}m children éamn& " such as t&xtur& of " mate-
pisls Por dress,~sotton, wool, silk, flax, ~ pets, the kind
of food they eat; length of day snd night cotlors in nature
' ‘seen in the spring and fallj warm end cool colors painted
out in pletures.

GRADE III
In the preovicus grades, the aclence mmiaz bas

baen t&:s:an from phases of the homs and community; now the
third yafi& introduces the pupils %o conditions fownd in
other countrles of markedly different cllmates. Heve
they gg%: an nnﬁammﬁing of the stars as they affect
travel, ané:‘. mmnt with the compass to learn how it
1s uged. They read sbout and dlscusgs the causes of the
Typical climatic conditions of the world, the sun and
moon, their relation to the sarth and.each other, causes
of the seasons, the different forms of water and thelr
 relatfon to the weather.

| As they becons wore Smﬁaﬁtaat@& in other ﬁm‘&?iﬁﬁ#
ﬁwy eollect bullding materl
climates, such as ivon, tin, wood, marble, copper, stons,
trick, and learn that such things as silk, rubber, and

is indigenous to varicua




In addition m the saianmf&a kmowledge gazzmﬁ in
ing aboit other amhﬁes, these third mﬁara,ﬁ by
obsarving and éaring for thelr own pets and ;gzazfm, £ind
out many ways in which they adjust themselves to their en-
wvironment. Hatohing eggs of frogs shows how life proe
gresses from walter to land. Constructing charts of feet,
begks, and ‘t:aﬁ.la mpkes clemyr how some animals adapt theme
selves. Collecting seed In the fall teaches how nature
disperses them for the survivel of the specles. Propaga~
tion of other plants is discussed.

GRADE IV
The sclence information gained in the third grade

makes the twansition to the next center of interest -
Adaptation of Life to Advancing Physicel Frontlers « guite
slip¥e. The weather conditlons %o which the salls of the
aw:zﬁé explorerx werse subjected, the swollen siresms and
gullied roads afber heavy rains, and the effect of tides
in ths nevigable rivers are imestigata&‘

“ Less thridlling, perhaps, but more thought-provoking
_ 1s the discussion of the materlals avallable{to the colon-
viﬁi’#&i; for awellings, the making of candles, soap, dyes,
curing of skins, scarcity end lack of varlety in foods, the
pewter and glassware on the early housewife's shelves, first
aid, the few medicinal remedies, ways of telling time, the
¢rude tools of the farmer, his unscientific methods, snd
his weapons of defense.
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3 Hore Interssting yot are the vontrasts drewn bolwesn
such subjects as the highwaye and modés of traveling of
‘today, conveniences in times of Illness now, the farmerts
tosls and present methods and those of the esrliest times

r

In the two preceding grades pupll experiences have
besn amcema& with adjuptments which man mekes to his
| phgsim& and social environment. The center of interest
" in Grade V deals with the effects of inmventions snd dfs-
Tvmvarm upon th;asix* xzm at home, in school, and in the
iﬂi"@‘?; Iin ﬁev&}@giﬁg this aspect, the children read,
| investigata, experiment,and diseuss how and what scientifie
| ﬁisewafisﬁ have imrf,, eft the quantity, veriety, and
avammnzy of food, shelter; end clothing. "
Leading topies of interest about the subject of
;maﬁ are the experiments -aﬂ? m&m&g imz}rwezaents in farme
ing mt&aﬁs; such as crop ra%atien, seed tesﬁwg, fertin-
‘ Iisezra, and irrigatiﬁﬁ* the great variety of treskfast
aeregis as 2 result of Inventions: modern ecooking ntensils
ang meﬁm&a; bacteris and their relation to foods effect
033 dlet of such classes of foods as fats, proteins, etc.:
effects of diet on the teeth; refrigeration, making posai-
ble out-of-season foods; and the necessity for cod liver
01l and fresh vegetables. ,
-A new home under emm@tiﬁm proves {w be & splen-

did spprosch fo the &m@mim ﬁﬁ‘ m&m amlter as related
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to sclentiffc inventions. Types of materials, such as

brick, plaster, soncrete, are observeds; conveniences which

make for safety snd sandtation, such as aex'mnaa @@
tproof and ﬁwamtzf armngmenﬁa, are Investipgated;

it, heat end water plans ere discussed in detail.

Clothing, as affected by Inventions, brings ex-
periments in dyes, testing their effect upon mineral,
snimal, end vegetsble fibers. Rayon gualities are compared
to those of silk for thiir besuty and durabllity.

The subject of sanitation and bealth is opened with
gher level, of course, than that in
the lowsr grades of the ways of and reasons for safeguard:
ing wells, ciaterns, and springs; methods of disposing of
garbage; Importance and ways of controlliing £1lles and mos-
guitoesns how hornets and spiders aid in destroying .

Reports aro made on medics!
teotlon and conderyatlion. These inelude such toplics as
X-ray, vaecinstion, inoculs tion, surglical ingtruments, and
medical alds. In addition, they read about and discmas
the Lives of Dr. Walter Reed, Willlam C. Gorgas, and Edward
nlgration inspectiom,

3 a‘

the discussion on a hi

. discoveriss for pro-

Jonner. The reason for guersntine, 1
and Pure Food Laws are listed.

In the development of transportation, the influences
of coal, oil, spd water are of iInterest., Changes in
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sutomoblle design sre traced. Contyibutions of femous
aviators make a etrong azipéa.h

Morse, Bell, Narconi, CGutenberg, and Eﬁmm become

famiiiar nemes in the discussion of cummmication. Here,
s from wood and cloth is

tov, an experiment in peper makl

There develop from the experiences of this center
of interest matursl spproaches to the center of interest
selected for Grade VI - Effects of Machine Production upon
Our Living. The part that science plays here is very im-
portant. | It furnishes information gbout such natural re-
sources a5 Water power, aaﬂ:& » £ish and oysters; ninorels,
and forests, all of which, as o resulit of machine pro-
“duetion, need to be studled from the standpoint of cone
‘servation,

fuch tine Is given to the study and discussion of
the relation betweon the déstruction of forests and soil
ercsion. Cawses, effects, and prevention of forest fires
2% o4 imrasi:igaﬁe& and reporbed upon. Vays of identifying
trees, methods of plenting, simple tree surgery, the im-
poriance of spraying ere ail includied In this wnit of work.

The mineral rescources of thils country furnish m
that is of interest to this group 1n such activities as:
reeding about the waste of mineral resowrces, the hazards

ds of elimingting them, collecting
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fasaua and minerala, m:r&ng charts of the by-products of
coal, @lscussing ihe possibilities of making bitumine

coel smokeless, the contributions of Bessemer to the sbeel
infustry, reading and reporting on the principle of hemt
expansion and contraction in comection with modern steel
eomstruction, and Anterviewing a chemist to £ind out how
m@ﬁlm is cormarted inte verious products.

In a discussion of machinery, the question arises
of hﬁﬁl‘k& azza aeamant eonditions ammsg i*afzmry workeors.
This leads to a demonstretion of waﬁtic&:i f:mt ald by a
rm:rse o:' ﬁmm, ﬁw mimi; of a f:?.raf: aiﬁ #m?::inﬁﬁ,
visits to = mzaiﬁaz to @ﬁaewa methods
ving :{ii‘a. | fmera felzw diamasim of the miwasem, i
"X-»ray, m&at&eﬁa, redivm, and our
result of these.

a ;:@izaary pcint in ﬁiﬁawewiz@ !;ha effa{sta of machine
g am% the machine
i’ﬁgei;m "me 8ix slmpls &ypw of machinery are exhibited,
Fami:iiw home ma&xm are :‘f.iai:eﬂ end e:iasa:fim* ‘other
subjects ave mwatigsam The aaml'v‘ t of "

;?33’ oyrus MeCotmick and Henry Ford, blograph ,
ﬁ&waw* ?Ea‘%;t " &em, Emw, azxa mm:r ~ to tfa@a mmhiaes
f:mm ﬁm hanﬁ-ma&a stage; the s{mﬁzﬁﬁea fw £he Proservh~
tion ai‘ i‘mﬁ, the mehines f{m ﬁm’ying %ba heavens , BXe
;:erimnta with aﬁ.z* mfaama, ﬁrigm and uses of electricity,
exgazfimxxi;mg w&i:h a mgmt . static alectriaisy, and ths

used for conser-

sreased ﬁafeisy as a
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__flow of -Bi&a@i%iW' {aslmple explanation of such terms as:
gaéitive, negaéive;g electron, atom, molecule, and insulg-
tion 1s made here), the &ry cell to learn the use of cheu-
1stry, end mothods of repairing broken electrical equip~
mont sush as the electric iron.

In the investigatlion of the machines used in cloth
making, & pumber of interesting activities sre carried out:
‘reading sbout and discussing the processes used in making
cloth, testing and washing cloth, dyeing by the primitive
and modern methods, leerning how mwachinery is used in mak-
ing synthetic goods. The letbter suggests a compariscn
with the method of the silk worm and s study of the 1life
history of that remsrkeble zxg-ﬁct»,

Another phase of production given impotus by the
machine is gless mamfacture. Puplls collect plotures to
show the development of the glass industry, discuss
reasons for Increased quantitiess of standerdized colors
and patterms, and re;ptsr»t on the gigantiec telescopes of )
racent construction. In connectlion with the discussien
6Pz the lens of the telescope, they learn to locabe planets,
stars, and constellations, and read thelr interesting myths
and legenfs. Problems based on the size of the sun, on
the speed of the travel of 1light are introduced at this
time.

Rherever possible, machines in actunl use are
observed. Trips sre taken to the primting-press,



axmﬁmtim mgaets > éz*&m&ﬁgaa; dredges; mﬁmaﬁ ;i«.
houses, &MRE; and slectric plants.

E&mmghmﬁ the deovelopment of these aﬁtivihiea in
G‘»raﬁa Vi, there has grown in the pupil an appreciation for
' the work of the imventor and discoverer and a better under
ending of their contributioms to his my of 1iving.
These mﬁm & splendid foundatlon for the development of
the next center of intersst - Social Provision for Co-
operative Living.

GRADE VIX.
Social provision: for health is siressed as the first

essential of puccessful co-operative living. The pupils
o leays that incrensed knowledge of the grinﬁizslﬂé of heai*ﬁh,;
such as the germ theory, enable the government and socisl
srganizations to provide move efficiont mesns of protec-
tion ond healih educations They discuss the things the
~.school and community could do for more bealthiul living,
.sach g8 providing c Lintes, better enforcement of vacci-
- aation regulations; incculstion, wabter purificetion, and
senitation. They assist in heslth clinies. They collect
furrent srticlss m newspaper clippings concerning dis-
eases, new discoverles of sclence for cures, and g‘e‘zw:svai
h&axt}z conditions. Thelir rending smphosizes how govern~
ment control has decressed the death rate of such dis~
eases a8 Syphoid, diphtheria, and Iipox. ‘The trend
towards preventive medicine is stvessed. They becoms

Aoy with the work of smh agoncles as the Stats
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Board of Health eand the Wselfare Board, and such men Bs
Jemner and Reed.

In an interview with an officer of & large indus-
triel corporation, they lesrm the greet loss to the indusiry
and the employees from 111 health and accident, the fact
that a nunber of ovcupational disesses are under control,
and the work of safebty devieea.

They resad about,report, and discuss the ways the
nations of the world co-operate in protecting health, such
as Immigretion laws and the condrol of opium traffic.

The sanitary conditions of thelr own homes are
measured by the standsrds set up by the State Health Do~
parimxexxi.», Expeoriments are made to show the value of
sterilization and the rapidity of the growth of bacteris.

They discuss the mesning of guackery and learn what
1s being done by orgenizations to suppress it. In this
connection, they find advertisements of "curs-alls," and
foain killers® and suggest ways of changing the belief

' ‘ thing whieh appears in print

From the Food Inspector; Ythese ingquisitive young
people ledrn the stan&aayéa of sanibation set up by their
government, for markets, public eating places, and dairies;
how ecattle are tested; and what disposal is made of
tubercular cattle.

Another gwémiz agency, the Weather Buresu, is
investigated. C(hildren are interested to lesarn of its
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idespreoad usefulness to farmers, tourists, aviators,

3 citliss on rivers, and people who live in storm sress. Bach
pupil is taught to read a barometer. Collections of 1llus-
tratlions of eloud types (sbrats, cumilus, ebe.) are made,
and from observation thelr effect on weather changes g
noted. They read Weather maps end diseuss high end low
barometiric areas and how they affect aviation. | They trace
- of Lindberghts £lights. |

These seventh graders become interested in another
phase of governmental efforts for thelr soei
réod and discuss sclentific effords made by the government
to control mosguitoes and other harmful pests, such as, the
chestrmt blight, Japeness beetls, boll weevil, ete. They
smimmz with various apray solutions for the protection
of the fm&% and vegetsbls crop. They mgstigg% the
gquarantine regulations of local areas for plant diseases
and pests.

Primarily, the work of this grade results in the
understading of the far-reaching conse
mertery of physical forces through dilscovery snd invention.
It emphasizes the complexiby and interdepandence of modern
living. 1% ealls attention to such evils as wewpréﬁauw |
tion in one sres concurrent with deprivetion in another.
It points aﬁt that waste or destruction of matural re-

quences of man's

rations of

sources to-day deprives the succeeding gen
thelr Irmate rights. These problems have all been
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pprosched primarily through the pupfi's interest in his
home, his commmnity.end his state.

GRADE VIII

With such a background students ere prepared for the
trensition from the elementary to the secondary #ﬁhm:t, where
t%xa work of the first year is confined largely %o an immﬁw
. tigation of the Wmmtm of contemporary life whiech

ha:zw thelr origin in mechaniecal revolubion.

The eontribution of sclence hers is two-fold; to
aid the pupils in acquiring sttitudes, understendings, end
habits in the field of scilence which will result in an effece
tive use of sclentific discoveries and Inventions, and to es-
tablish in pupils sclentific ways of thinking.

Points to be emphasizeﬁ in ﬁmralag;mg the raapaats,ve
c&nte:m of interest = Adaptation in ﬁaﬁazaz s Agraglanism and
Industrialism, Changing Institutions, Planned Soclal Oorder -
selected for the four yesrs of high school, are defined by
ietions of social

and transportation, recreation, expression of sesthetic im-

. Iife, such asg protection

ation, production end mmgiﬁn, comminication

pulses,; extension of freesdom, exploration, and integration
of the individusl. In order that the pupll mey understand
the way these functions are discherged, he is given the op«
portunity to participete in setlvities related to them.

. In Grade VIII the center of interest to be em~
thasized for the year is: Adeptation of Our Living Through




Nature, Soec ‘i Ll and Eaﬁmim ﬁv:!.a:mvwiw‘ ani Invention
g&m aaﬁivi%iﬁs drewn from
slated to the pra’bea*&iﬁﬁ and comservation of 13&1 and wapw'

ains of sclence are firé:% ,

iy

‘These activities consist in determining the communi-
cable diseases of the cmity, thelr symptons, methods of
transmission, and control; investigating the sewage and gar-
bage dlspossl to see i appro red stendards are used; check-
fountain;g dia%%rﬁzg the #ffent of personal hyglene on
health; dlscovering the method of destroying harmful bacterias
‘i‘ﬁvaa—tigating the value and weys of profecting wood and metals
against deterioration: a‘iaaaz-ving the quali?:iaa of i‘ﬁwiﬁsﬁ
that make for éﬂ:m"bﬁity, the affacts of laundering praﬁaasas
on the fibers of difforent materisls; determining the danger
of uaing tainted foods; experimenting with the various methods
of food preservation; lesrning the mamer of protecting the
home agalnst ;Eig?x-*i,; faking experiments with the flame snd
c ways of controlling fires; checking electrical
hazards in the home and discovering precautions to be obw
served; w& 1isting gas hazavds that might oceur and learn-
ing first ald steps to be taken. |

The activitles of this grade are next related to
'the major functions, production and consumption., In the
field of minerals, where poasible, the pupils observe the
extraction 6f metals from thelr ores, processes of shaping
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into form for market, and thelr lsrge szcale uses. They
study the propérties of metals as related to thelr uses and
combinations with other metals.
adaptation to hablitat; snd thelr needs They collect
fossils and vrend about extinet animsls. They experiment
with plants as foods for snimals, observe root systems, learn
of osmosls, the function of the lsaf, thelr essentlsl foods,
and seed Inoculation.

The food elements needled by the body are studled,
as well as the sources of proteins, fats, etc., in foods

) 1y emten, the 111 effscts of certain dlets, and the

preparation of foods to conserve thelr rutritive valus. | In
this connection, too, & survey Is made of the adeguacy of
the feed production on the forme of the commmnity for the use
of domestic animals.

Consumption fran the sbtandpoint of shelter has much
of value. The kinds snd sources of varicus materilals used
in construction of the home, thelr &urability, strength, snd

baauty are stressed. Frovislion for the proper ¢
1ight, ventilation, heating, and lighting of the home and
school are read about and investigeted. The study of
ligh%ing introduces & discusslon of the .pye, its adoption
for seeing, and the rules to be observed for its probtection.
Experiments to discover how sound travels and 1its
relation %o the construction of the telephone recelver and




transmitter open the topic of commnication. Since enother
vehicle of communiecation is the newspaper, s visit is made
to the printing shop to note the scientific principles in-
volved in the cheap production of thet modern sheeb.

| The asgget, Exploration, is approached through
beading and cbservatlon of how ships sre p.papaneﬁ and navi-
gated, immamg&ti% how and why bodies float, de%z*mini:ag
the effect of fluld friction and cenbter of gravibty on the
propulsion of boats, and discussing from the sclentific
standpoint, such guestions as: Why is it easier to swin in
881t water then in fresh wabter?. How do shipbuilders kuow be=
,fore a ship 1s launched where the water line will be?

Aceounts s:xf oxpeditions into reglions of extreme

¢cold or heat bold a_ great deal of Interest for learning what
problemns confront the explorer. Devices for protec€ion
agalnst exiremes of temperature, types of food to be found,
kinds of disesses prevalent, and a 1list of first slds for.

probable accldents are discussed.

The acience material maitable for the field of.
recreation as related to this center of interest is drawn
from a study of the astral bodles for the purpose of belng
| ab&a to &ﬂaata » BENSy sppreclate, and mﬁeram fhems
THao igh inveatigation, resding, interviewing, and cbserving
an effort is mefde to answer solentifically such questions
a8 the following: Do pecple in the commnity fuifmb thelr
. crops on a@w@. rhases of the moon? Is there #‘.;ﬁ&iﬁﬁ%ﬁfﬁ:

_'.reaalm for this procedure?




27

Other activitles offersd in the  £1¢1§1§ af experience
which furnd 1 for recreation are the following:
securing sclentifie Information concerning irees, shrubs,
y:ianta and flowers of the commnity; making a study of the
hablts of the nelghborhood birds; and colleclbing fossils,
rocks, mmemla* and ores while on vacations in the country.

The prattice of culins

~y arts is also suggested for
this aspect as contribubing towerd recrestion. Such ex~
periments as the maeking of gelatine saled
and candies and cobaerving the principles of freeging, coag-
ulation, and crystallization involved, cooking vegetables in
such & way a8 to retain their color, making cottege cheese
and junket, and observing coasgulation as 1t cccurs, cooking
baking-powder muffins, etc.; to determine the best mbthods
of handling mixtures leavened with gas.

A roather interesting activity here is meking a sur-
vey of the reliable sources of Information in the school and
community shich may be of use In thinking end acbing sclen-
tifically in solving problems. The pupils go f‘m*ther and
determine the ﬁmﬁfiﬁ approach and procedure so as to
become scilentifie in solving problems ‘ They collect ad-
vortisements which seem %o be exaggerated and unsclentific

5, Trozen deaserts,

and discuss thelir accuracy. Buch sources of information as
a daily paper, facts related,; a scientific bextbook, experi-
ments performed, and the BEumecyclopedis Britennics are Jisw
cussed and arpenged in the order of thelr reliasbility and
impobtence.




In other sctivities of this center of intersst, the
artistic impulzes are given expression through the pupils?
interest in besutifying the school and homo grounds. Ex-
perts sre consulted, plans made, and methods studied. Trees,
shrubs, and vines are planted,.srbor Day celsbrated, attrac-
t&v«s feeding devices and houses are constructed for birds and
sguirrels.

For the winber months, bulbs end plants ars grown
inside, end the effect of 4iffersnt conditions of besat;
1ight, and molsture are discussed. Clay is experimented
with es e meterisl for veses, bowle, snd other objects for
pe the interior. o i"
 The rmimmt of the center of interest for this
.. grade - {Adsptation of Our ‘Living Through Naturs, Social snd
Mechanical Discoveries) suggests activities for theé’ integra-

tlon pf the individusl. These activitics cenber around some
fonction of the human body which directly sffects henlfhful
:iiviag* Experiments and a thorough study are made to ine
.. vestigate the processes of digestion, absoprtion, respiration,
reuletion, snd excretion. - The importsnce of the teeth
and good sating habity are stressed. Here, %oo, the offects
of the use of alechol, opfum, etc,, on the organs of the
Yoy are emphasized. . .

o The prev materinl, made use of in the first
e1€ht grades of sehool, conatitutes the part sclence plays
in siding the pupil's un&amm&mgmﬁ apprecistion of his




rironm The ﬁm‘a&m‘biﬂw thms sgiema mm mske on
ﬁ%xa eﬁmr tkm&a la'm&a, ﬁmﬁﬁa m, K, am’i xz, Imwa not been

, te: ; f:ﬁ, aﬁ yﬁ‘&, hf; i;iw raspm%ivs ﬁmiﬁ%ms of the
?irginia Eaviaeﬁ mmiﬁu}.m. ﬁ‘zxa wim@ies > prmmsssa, and
facts of *%smzagy, chemiatry, and physics that will be useful
m the mﬁl in his my‘ of lﬁvim tzm be samm defmitaly
en}:y af‘ker zzm'.h a:;paxf ‘l::mg and twﬁizag with g wiaia variety
; -sf ;m;sizs in ?s}z;e ﬁiffarmt :&amlitiw‘ At pmsmtf hia;pgy.‘.
is bexng *mzig}m m i%raﬁa I:a&, ehami&w in Gz*aés Xy and .
msms in XK, ’?ﬁﬁﬁﬁ 1&3&: tm; al‘;&amta in & majority a:t’
,th& ‘small ; &«ﬁmlﬁg

- No, eduecstiocnal ax;mri; will be nesded to sge that
‘m}meﬁaing of gll sciences will continue to be needed dally
if the pupil 1s to get maximum meanings and & fundamental
ﬁriﬁnﬁaﬁe&« in soclal 1ife as yainﬁeﬁmﬁm the Revised -
| Curriculum. ” C

Bafdra the aﬁtanmt m made to snswer the guestion -
s, im the place of -chemistsy in the progress of the, child's

Ll continucus growth, it might be well to quote some rather

interesting ldeas of Horasce G. Deming.  He writes:

"+ fpach of us muat have begun to
acquire chdémical information; and thus, in
& measure, to study chemistry ‘f:&zs mﬁmm; ha
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was born. Then we first opened our eyes on
‘h’mm interesting universe, we were confronted
Wil the problem of distingulshing different
mhwhi& from one ancther. VWhen we drew ocur
first breath, wo acguired an interest in
respiretion, and soon afterward In digestion.
These sre +hexlenl processes,; concerned with
trsnsrorming matter. We transform dark
venous blooé into bright srtorial blood with
the help of air drawn into our lunge: and

. food Into mmuscle, bone, end norvous tissues.

fle have bssn constantly adding to our

at&rs of-chemical Enowledge since our sarliest

1a ﬁi‘)ﬁ* then we losrned thet wood burns,
i‘:krai; milk turns sour, that gasoline should not
be a@praceheﬁ with & lighte& mateh, that .
rubber is spoiled by oill; that silverwsre is
stained by eggs,; that hard water will not form
a lather with most sosps, we are learning
chenical facts concerning parbticuler types of
mabbters It iz chemieal informmiion of an
wneconscious sort that enables the cook to
prepeve Us an accepteble menls and chemical
8kill went into the making of every material .
object with which we have %0 deal, ~ our faoé,
clothing, and shelter, and all owr comforts,
conveniences, and means of recrestion.™ 1.

This reglization emﬁs@s the function of chemiatry
as & practical toocl. The Journal of Chemical Educstion
quotes William Haynes gs emphasizing the culturel value of
chemistry. He atates, in his own plessing s$yle,

: ®po-day, chemistry is not only s
systenatized snd ¢oordinated body of Iacts;
it 15 also the tool snd toy of the man iIn
the street. In the market places, or by his
om fireside a nen is ﬁeai‘, dumb, and bXind
without &t least a working Inowledge of
chemistrys It is as Brter Rabbit cnce said,
1§e most kulturines' ting in de world.t"Z2.

l.peming, H. Gs, Introductary College Chemistry,
galm Wﬁ&‘s‘ & 563315; INCey Ne Yoy 1953 Ds T '

Zapitch, M. K. "Chemistry as an aid to Cultural
Enjoyment® Journal of Qhamicai Educetion, 1930,
July. Vole« VILI DPe m"fg
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That the pupll may hear with better understanding,.-
speak with more authority, and see with greater sppreciation,
_chemistry in the lengusge of the child 1s introduced from the
first grade throughout school not as a subject but as en aid
in the pupilts growth. It is one of his moat im
tools by the use of which a thing sz simple as a drop of water
may bescone a magic casement.

In its relation to at;‘sw mbiaata in the eurricu-
Language - arts, t&ze smﬁa‘i sciezmaa, and mathew
matics,. %hara is a ﬁlﬁﬁﬁ eammﬁieﬁ axistin@. ‘In soclal
saienca, i’er imtazmag an anﬁarstwﬁmg of ths World Wer is
immxg:mm mmz; th& i‘a.ata about T. R, Qw &nd the polison
gases. Cermenyts’ attitude of assuraﬁnass In m}.a is plein
when 1t is realized that the work of the chemists, Ostwald
‘and Haver, made her independent of Chileen sodlum nitrate,
Thers 1is hardly a sccial crisis in which the chemist hss nob
‘come forward with synthetie materisls, cheasper processes,
or substitute waémtﬂy
La: ge arts, the very ink, paper, glue which
go into the mki::g of & ’&a&k, i:ha mﬁ«mem m‘.‘ the priznte
ing press, all represent the mm «af me cm:iam The
- teading for enjoyment on information, so stressed in language
‘arts, m wall be taken from sclence mgmimm | blographies
of Pamous Gh%mﬁﬁtﬁ s and histaria& of ehem&swy, These are

lum, such &s 1
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read with real enjoyment and even borrowed to bs taken home
to Dad.

The testing for butter fat, in agriculbture,the
standard formules of' fertilizers, the balanced feeds for
atock, t!w why of plenting 1@@:&9@5, a:a;i mmhar&eas othey
problems need chemistry in their explanstiony

The baking powders of the home econd
ment, Crisco, Wesson oil, mﬁwi&h ﬁar\ clothing, such ag

des depart.

rayon and mercerized cotton, f},mr coverings of rubber,
of 1inoleum, draperies of non-fade colors, an exgquisite
pilece of Spode china, tintex for dysing, ere more inter-
esting 1f the teacher encourages resesrch on the part of
the pupil to discover whatl chemistyry contributes to these
productd.

The more modern textbooks In mathematics now are
composed of problems based upon 1ife situations. A good
number of these requirs a lnowledge of chemistry in thelir
golution.

The leaf of botany, as it mamafactures food, needs
the chemical, clorophyll, to cause cerbon dloxlde and water
to form sugars and starches. ."i*};a simple electric cell of
Volta turns to chemlstry, also, for its explenation.

Tis 4t is reedily ssen thalt, in this alxture of
subjects, chemistry 1s the element that gives mesning and
continuity to the whole.




CHAPTER IXIX

AINS: ATTITUDES, GENERALIZATIONS, AND ABILITI
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CHAPTER III
ATHS: ATTITUDES, GENERALIZATIONS, AND ABILITIES

%0 note the variety and nunber of objectives 39‘1‘- np
fopr secondary school chemistry in comparatively recent years
is merely to set forth the grafusl trend toward e more
practical} uss of this subject in the learning activities of
the child., Excerpts from several of these studles follow,

The succeeding items are selected from a 1ist of
thirteen objectives compiled by S. R. Powers se early us
1926

70 give pupils & brosd genuine
apprecistion of what the dﬁvaiamant of
chemistyry meane in moedern soclal,
industrial, and national life.

76 satisfy the natural interests
in the things and forces of nature with
which mon sre surrounded and with whioh
they rust deal} to glive information which
is intsmat:ﬁng, purely for fts own sake.

7o develop such broad concepts and
natural lawS.sssses 0 the end that scilence
and reallity may function In place of supar-
s8tition and uncertalnty in explaining
natural phenomena.

"Po provide opportunity for acquaintance
with such applications of chemistry 4n
public utilities, in order that the student
may mors aﬁsqmtely fulfil the duties of
gitizenship.

o provide opportunity for scquaintance
with such gpplications of chemistry as conw
tribute to the mmtme of haaitzl s}f the
indlvidusl and the community.

fTe provide opportunity for mqmmm
with the elementary laws of nature which aid
in understanding those citizenship problems
which arise in ammtim with such toplcse
as utilization of wanste products,; elimination




of smka s pure foods, ete.

“To meke puplils a?.:s}.e tos reed more
intelligently and with grester interest,
erticles on chemistyry in magaszines and
in scientific books of & popular @haraetem”l

Each of these stotoments stresses the usefulness of
the atudy of chemistry in enlerging the experiences of the

¢hllid in his dally l1ife.

Ths Natlonal Society for the Study of Education
11sta three objectives for secondary school aham:igtry that
1llustrate the point of view of the Yearbook Gmnittee'
Hore sgain the words "common application® and ”graﬁtieai
use” give the thread of wnderlying Purpose.

1.

2

Firat Yearbook, Part I, YA Program for Teach
‘Eclenca”, 'mic" B¢ Hc?ﬁ M}ishing 130. ™ Bloamingm,

¥le Puplls in high agzhml chomis
courses should deyslop better understand!
of those fundemental concepts, major
laws or principles of ahea&istx'y that mz
enable them better to Interpret natural
phenomensa , COmmOn applicerions of chemical
principles and uses of principles of
chemletlrVeesensensne
: 12+ Puplils in high aamz ehemia%ry
should Jearn ¥ use the processes of re« -
flective thinking, problem-solving, and
technigques of stmig that are best adapted
to the solution of problems within tim fisld
of chemistry, ospecially those which most
often present thomselves iIn dalily 1ifcesess

"3, Pupils in senior high school -
¢lasses in chemistry should develop those
attitudes towards the facte and principles
of chemistry and towards the methods of
investigation employed in the fleld that -
will serve as gam&s in thelr use of
chemical fsnw and methods of g,mblem
solving.®

Powers, Se R@ *’ﬁb,}wtw&s of highmmz ahe:aﬂ;sm" »
Schaal Saienae and mtmmc&, Vol 25, November,

PP
’ﬂai:innal soeiety for the Stuﬁy of E&w&t&m, ﬁxim;‘ -

Illinolis, 1&32, p@.- S59+61



The following gulding principles are presented,
again emphasizing that chemistry materisl is to be used in
practical situstions s child-centered and not subjecte
centered:

Eha*dﬁaﬁisﬁrg course should "show the dependence of
our civilization on chemistry in (a} the promotion of health,
{b)} national defense, {c) in the home, {(d) in our plessures,
{a} in agriculture, (£} in medicine, {g) in Industry, (h) in
the calbtural aspects of 11707 >

Among the objectives listed by the Chicago Associa-
tion of Chemistry Teachers, functioning through the Chicage
section of the Amsrican Chemlcal Soclety, there are these
ptatementst

o S R A By

?rgggggz;at£9n in.sammnnity groups to

promote humsn welfare.? 2

The aims of education of the Virginia Revised
Qurrioalamware~liataﬁvin,ﬁhraa sections: the attitudes which
should result from this séﬁgaticnai,prﬁaeénrﬁ, %&e'ganeraiiza*
tions, and abilities. ‘@he stu&g*af chenmistry showld contribute
toward the rs&&izatian,afithe.razlewing of théaa§5

| Attitudos
101. The Attitude of Inquiry
- The desire to learn

- The disposition o quesiion
' eurrenﬁ customs acaﬁtruetively

1. Stevens, €. P., "Mhe New Course in High School Ghamiatry”
School Science snd Mathematics, Mapch, 1932, pp. 244-9

2. Tihe Problem Of The Une-Year Lourse in Chemistry for
the General Student", 3burﬂa1,af Chemical Eﬁusatiani
February, 1931, pp.« 2¢

Se "mantativa Course of Study for the @are Curriculum of
" ¥irginia Secondary Sch oa:zaﬁ “Etate Board of Baucatlon,

Bulletin, Vol, No. XVII ﬂb. 2. Richmond, Virginia
it P e > * ginia,

¥ PDe




102, The Attitude of Creative Self-Expression
_The desire for the opportunity
t0 dimcover and develop onels
mavmmngy

103, ‘The kkﬁiﬁuﬁe of Belf-Cultivation

The tendeney to Increase tho nunber,
variety, and depth of ;sne‘!a
Interesto.

The urge to discover mma ﬁmﬁmﬁ«u

- -ing interest _

The disposition to see and feel

- 1ife as o whole as well ns o
analyze and explain it

Personal inltiative that s&ts
up inner standards leading
to an integrated philosophy
of 1life free from mypocriay

The drive to develop onets interests
and capacities

104, ﬁwf Attitude of Self-Integrity
The dispositlion to accept responslie
bility for the consequences of
- one's scts
. The disposition to maintain.
emotlonal balance In the face
of difficulty or defeat
The tendency to face reality
aquarely
The urge to do alil mrk &ffiaﬁﬁnﬁy
and hmast&y ‘

106« %& Ai:ti'ﬁmia of Respsct for Personality
Tfhe inclination to belisve in the
. inﬁs&riby aﬁ& worth of other

¢ fine qualities

%E:w ba:tiaf in aqmiiﬁy of &pzmrtmity

The tendency 0 have consideration
fgi the welfare and convenience of
others.

105, ?he &tﬁit&ﬁa of Critical Mindednese
. . .. The tendency to seek explanntions,
sauses, and consequences of social
_and natural conditions
“The disposition to consult raliab},e
aunthorities
The inclination to diﬁtingui:aiz between
bslief and proof
The tendency to guestion aa’bhﬁrﬁ:y




gonstructively
The disposition to discriminete and
to dvaluste and verify state-
ments heard and read or i:m.nga
soen.,

- 308+ Tho A%‘&iﬁuﬁa mf m;;wn Hmmas

The Inz2liination to wslcome
suggesntions and informatlon
relevant to sll undertakings

The prge to ancourages diversity
of thought and action in deal-.
ing with questions '

The disposition to be free from
prajudice

The desire to entertain ideas
that may modify sxlsting ballels,
end lead to neéw purposes

The inclination %o respect the
point of view of others

The willingness to acknowledge
existing ignorance in any
gituntion

108, The Attitude of Mental Integrity
' The disposition to engage in mentel
aetivity with sincerity of purpose
The tendency to become absorbed in
811l undertakings through com=
ploteness of interest
The tendency to watch for and
avolid self-deception

110+ The Attitude of Rosponsibility
' The determination to be convinced
before ascepting a8 beliel ,

The tendsncy to consider in
advance the probable cons
segquence of a proposed step

The inclinstion to develoup

' mballes tual &;hc:wtzghngss

13l., The Attitude of &amalizﬁng

The disposition t0 form ons's own
1den after considering several
points of view

The tendency to form a general
principle from a 361‘1#5 of ex~
perionces

The disposition to understand rather
then to memorize discomnscted facts




fhe Attitude of Concentration
The drive to work at s problem
even though its solution fa
girficult and brings no
im&ﬁiai:é reward

113. The ‘Scientific az&:zm&&
fhe disposition to respect and
use the experimental method
The tendsncy to vame the scientific
m?%% el Ing 131
scogniz probloms
{2} Assembling and interpreting
avidence
‘{5} Searching for data; even when
- dirficuities are mmtere&
{4} Welghing evidence for pertinence,
‘ soundness, and reliabliltty
{B) Suspending judgment until
sufficient evidence l1s secured
and all points of view are
considered
{6) Sslecting and testing the solution
The disposition to be free from mmssrw
stiticus beliefs amuch ns Tsipgns®,
fgood or baa Tuek” and Tunexplalnable
myateries"
The inclination fo believe in universal
cause and effect relations

1i4. The Attitude of Tolerance ‘
Unwillingness to explolt one's
fis}.}.m: man

121, The a:zsmecﬁ,atian of shared setivity -
The feeling of the wonrth of frequent
contact with others

122, Appreciations of high standards of conduct
124, The . appx*mmtim‘ of the aﬂmmienm} of
thinki -

ng

The recognition of the velue of
the contributions to the social
heritage of the philosophera
and scisntific thinkers

A feeling of respect to the Lforbeays
for their spirit of determination
and sacrifice that produced the
soclial heritage

The feeling of the worth of the
sclsntifio method in solving
social and cdvic problems

A high regard’ :‘.‘ax? the epi.x*iz of
aclience




i28, 7The sppreciation of good workmenship
S The fesling of the worth of the
msn whose work is markaé by
integrity
The sensé af value Qf’ ﬁaﬁbnieal skiil

6 The az:gmaﬁi&um af natures

. The gonse of admiration for the mﬁm»
© and besuties of nature .
The enjoyment of the orderliiness snd
 manifestations of nature
The fesling of the value of h&afith

A :‘Wutﬂf{ to axl 3irs
. aﬁziﬁtias -

iieneralizaﬁans

201, The ﬁx;ﬁerstsn@ing of tsha Interdapeudamg
of A1l Forms of ILife
Individuals are da;;anﬁant wpon
other:individuals and have
responsibilities Lo them
Individuals are dependent upon

- - soelal groups and have r&sgonaim
bilities to social groups .

Mants tlJdnking grows out of hﬁs
experieacs with individuals, '
groupu, and naturs

‘People are dependeni upon the .
wise use of plants and animals

Personal liberty is decreased as
man increases his control of
npture and soclety

Opportunities for exploitation
increase as mteraepandanﬁa«

Erows

202+ The Understanding of the Nscessity of
Nan*s Adsptotion to Changing Conditions
Hature and social life are in a
- constant state of change
M’& conception of the truth changes
Han's survival and heppiness depend
upon his ability fo adapt
himsell to changa& ways of doing

things

¥uach knowledge y&fz rmins to be

. yevesled

Man's success depsnds upon his

' ability to adaplt himmelf to.
-thoss gapects of nature that
he has not yet learnsd to

. sontrol

Han's concepts arc 1limited by the
customs, ldeas, and knowledge
of his time




Men vesists change of ideas, 1deals,
and concepts

205+ The ﬁzzdsrszan&ing of Mants Immsing

Control of Hature

¥an hes increaned the guantity and
improved the guality of raw
materisls of food, al&thzng, and
ghalter

¥an has increassed the ;mwar a@&im}#
for his usge

Men has increased the ﬁm‘zazxﬁe he can
cover Iin a given length of time

¥en has incressed hia sbility to
trangport materials Ixmg distances
with speed

¥en has incressed the distance over
which he can transport massages in
a given length of time

Man has increaped his means of using
power to satisfy his wants

¥en has Increased his supply of useful
plants and animels by thelir domestl-
cation, wise use, and protection.

204, The En&arstanaing of the Influence of
Nature Upon the Development of Plents)
Animals, &n& Civilization

Food, oxygen, certain conditions
of temperature, molsture, and
light are sssential to the 1ife
of most 1living things

Micro-oyrganisms eare the cause of
some digeases

There are processes that go on
within an organism that are vital
to Its continued existence - -

Types of ci¥tliization are largely
_determined by climates, nstural
resmmzas » And topography

2064 m Understanding of the Orderliness end
: Balance of the Universe
¥Matter and snergy cannot be crested
or destroyed, but may bs changed
from one form to ancther
The sun is the souwrce of all energy
All foods come directly or indirectly
from green plants, which use energy from
the sun to manufacture them from in-
organic materisls ,
Living orgenlsms oxidige foud to obtain
energy from 1t
Chemical changes are agscompanied by
| energy ehanges




206, ‘the Understanding of How ifcﬁm 3&&&3@&
'Has Transformed Ways of Thinking and
Tiving
Scientific study has shown that
the physical worid 1s a product
of the introduction of fmm
with time and éhang&

207, The Understanding of Man¥s Eixxewasing
: Control of His Environment
Man's conbrol of socisl relationw
ships 1s not as effective an
. his control of nature
mm 3s constantly Inecreasing con=
sumption of knowledge by rew
search, Instruction thraugh
the home, school, church, -
books, magazims, newspaper,
the radio, and association
with a‘hez* people ‘

208, The I!ndfmata.nﬁiﬁg of the Relation of
the Social Heritage to Man's Development
The Social heritege is the sum of
the material and adeaptive forms
of culiure employed by man In
golving his problems
Every generation inharit& fmm the
proceding generetion material goods,
non-material goods, and customs
Every goneraiion adds to the soclal
heritsge and its descendants profit

thereby

209, The Understending of Man's Constant
. fndesvors to Improve His Living

Condltions

Han has contipually increased hig means
of self and proup profection

Ban has lengthened the sverage aspan of
1ife by increasing hls knowledge of
how to prevent and cure dlsease

¥an has incressed hig efficliency and
Joy in iiving by incressed knowledge
of the principles of health and
sanitation

¥en'!s inventions mnd use of ;:mr
have improved his home condibions,
increased his earning cepocity, snd
Iighﬁenaﬁ his neeupaf;ﬁm& load





































































































































