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THE ADMINISTRATION OF A COURSE IN GENERAL SCIENCE

The name "general science” is apt to be misleading.
The term "general” is apt to deceive people as to the cbntent
of the subject. Webster's Collegiate Dictionary defines the
word "general" as folloﬁs: 1, Of'pr rertaining to the whole;
not local, sas a general election; also taken as & whole. 2.
TPertaining_tp or affecting each and all of a class oi kind;not
particular.3.lot limited to'a precise'import or application;not
specific or in detail,as a general plan.4.0f or pertaining to
what is typical or generic,not concrete.5.Common to many;pre-
valent, extensive,though not_universal,as a general rule.6.0f
or pertaining to a heterogeneous or miscellaneous group;broad
caﬁholic,ndt special or specialized, as a generagl store.7.lot
precise or definite.8.Chief superior,as attorney genersal,etc.
- It is thus seen that general science is hampered by
its name,"Géneral Science"sounds like superficial science and
superfiecial science sounds like"inaccuréte" science which
sounds like nonsense. If the stﬁdy had been launched under
some such name as synthetic science,it would have been less
misunderstood by outsiders and it would" have impressed on its
practitioners the idea,that it differs from the several
sciences not only in grade, methods, and srrangement but also
and more significantly in point of view.General Science is not
'a crazy quilt made up of patches torn from the various
sciences; on th: contrary the various sciences consist of
patches torn'from the seamless rbbe of truth which is fhe

object of general science to present in its pristime unity,




1ts natural integrity."(1)

Science is defined'"as accumulated and accepted knowledg
svstematized and formulated with reference to the discovery
of genersl truths or the oneration of general laws;classified
xnowledge."(2) Tt may also be defined as "a body of
systematically arranged knowledge gathered from careful and
purposeful observation."{3) General Science 1s the study of
the scientific facts and laws which relate to our environment,
Thus 1t 1s sesn that general science 1s & science because it
tekes this knowledge gathered from careful and purnoseful
ohservation and applies it to ocur environment;it classifies
scientific knowledgelinto the various aspects of our
environment.

Because of 1its gradual development the history of
general sclence is difficult to trace,"Huxley has been named
as the originator of the teaching methods used in general
science to-dav,He gave =a seriés of lectures describing nature
to the children of London in 1859.These lectures wsere not
téchnical but were merely given to be entertaining and
infcrmstive,Twndall and Faraaav alsc were sald to have used
these same teaching methcds in their writings and lectures."(%)

The first apnearence of general scilence iun mcdern
(1) 1idwin ¥.Slosson, "rhe Philosophr of General SciencelsSchool,

Secience,snd lathematics, (January 1925) pp.9-20.
{2) webster's Collegiate Iictionary,1930 kdltion,
G.and C.lerriam tCompany.

(3) Richard W.Sharpe,"General Science",0xford Book Companw,

1931 Edition,n.l.
(4) George Ifcunce, "Some Tangihle Kesults from a course in
nenersl Science!! School,Science,and Yathematics(Octoben

;929) PP .6322-36
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times seems to have been in the -~aike Hign Scheol(now the
iden Hign Schocl) chicdgo,illinocis.krerentary phwsics,

chemistry,and hHlclogy were crganized into a course in science

for the first vear high schoel studenns,.it was substituted

fer the course in prvsical gecgraphy and phvsiology thusn
prevailing.One of the organizers of this course was John
C.Heseler,authecr of a general science texibook which is

. - ("
nsaed in many schocis todav,  + 1)

"In Springlfield,lassachusetts,in 1904,Mr Palliiet,
sunerintendent of scnccls and Iir,Orr,principal of the Central
High schocl,combined a course of biclegical and phvsical
science in crder te make science atiractive to the puniis.
This new course was thnen taught by Lr.hussell and Vr.Kellw,
instructors in the high schoel.Ilt drew ius m;+ewldl as far
as possible from local enviromment and those things within
the interest and experience ol the cnita, t{2)

"Jauses that led to tre iatreduction ol general
science were:

1.The tremendous prowth of the hich school and the

cosmonolitan chardecer of the schocl populaticn which nade of

2.7he advances in pure and apniied science which
Hemanded on the part of the fMiture citizen an underst anding
cf an adjustment to an environment mcdified by man's

1 . L.
( Persconal letter from Jonn J.Hesgler,dated Lecembe- 12,1683,

(21660“ T.Von Hefe,"History of the ene cal Science )ovem@nt,
General Science quarterly, (Hav,1017) pp.200-208.

el . -
SN e e

the high schocl a second school for the education of the masses.




scientific discoveries and inventions.

3.The inadeguacy of a program cf science tc help one
to live inteliigently in a modern environment.

4.The formal abstract character'of the special sciences
and the cecnseguent relative decrease fulfilling the
pogsibllities of science study in a complete cducational
prograi for life in a scientific age.

5.The 1low enrcllment of nupils in scicnce courses
o fered duriﬁg the first’and second vears which resulted in a
majority of our wvouth not receiving instructicn in science
befere leaving schcol.

8, The lack of a seyuence in science courses in the
seccndarv school that would preovide orientaticn and
educational guidance for pupils in the field of scisence,

V.The‘tremenGCus gap between the nature study of
the elementury sdhocl and thevspecial sciences of the high

D.

gchool and the resulting lack cf urovisicn for a trunsitional

conrse between the two widelv different types of science
ccurses,
8.The cnanging aims of seccndary education."(1)
"In 19085, T, Higgi s wrote a hooi entitled"First
Science 2ook" which was puhlished by Ginn an? Ccmpnnv.it was
an intrdduction to the scieﬁtific studv ¢ common nhencmena

., - [Ee)
and tcok the founn of an elementary phvsics. '«

-~

(L)g. 7. pieper"tcience in the Seventh,Xiighth,and Minth Grades, "
National Societvy for the Study of Aducaticn Slst vear bHook,
np.183-221.,

(2)8.7.¥Frolio, "The Improvereat of the LPavhing o General e

Sglence in the Tunior High SehociWiluster's Ehesis}lCﬂl R D

-
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For the next few years the various branches of science
vere included.-in the content of general sclence courses.
"among these earlierv types of general science cenrses we find-
the course which was a combination'of the elementary parts.

of the specialized scilences.sncther tvpe of course found its

-

organization and selection of content in 1line with the.topics

of a single special science-phvsiography.for exarmple-and
exiended the content here and there inio the fielid of other
special scliences or intc the environmental topics.a third

tvpe was the ccurse hased upcen the traditicnal idea that

the ficest part must be in the nature of basic facts,definiticns,
and so called fuadarental concepts,and that the secénd part
san then procsed to a censideratlon of topics bearing
qirect significance to daily 11fe. (1) |
With these variQu% hranches under one head cach
course became adapted more and rore to 16ca1‘needs and a

stndy of the ewironment.'llost of the textbocks at this t.ime

vere 1itile more than a series of intrecductions tc the

2D

qppoialized SCienCeg."(~I

"yowever, hy 1915 séne »al sciance had made censiderable

o) n- T« -
eadway in the school. "(2)"1n 1922,16.27 per cent of the

. e T Y 3 ae 7 3 Hi weae & ] 3
students 31 the public schocls 1n»tnls countrv were enrclled

. » 4 A \
in general science courses,(3)

(Lp 7 sieper, "Science in the Seveuth,iighth,and Winth Grades",
Qétjoual gociety for the Studv of Education,lct vearbock,

pn.195—2?1. ) - - |
(2>A:A.Douglas, SGCOndaPY Lducation”,Houghton I"ifflin Compan®,
19‘?7 Ehiticn,pp.gsg_goo
aupeat of Bducaticn,Department cf Interior,Builetin

(E1U.S-FUE-" 004 po.d6-47 ke
nambe s v D ' B A
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Todav a majoritvy cf the more recent books in general
science have broken awavy Tron the older methods and scme of
them guite successfully draw from the various scientific
fields the materiai needed for the preblems that they
nresent, (1)

"General Science was neturally intrecduced first into
the ninth grade where the cxperimentation has becn largelv
carried cn.Tt is bepinning to f£ind its way inte the curriculum
cf the seventh,and eighth vears.It will and shonld hecome

g required majJor subject.in the junior high schoocl progran

ol studies throughout the three vears, "(2)

(1)

A A, Ponples, "Secondary Educaticn," Heughten Fifflin Jempany,
9\1927 Edition,p».259-26C,

~“JTaxes ¥.0lass,"Practices in the Tunicr Hiech Schocl and
Grad-es Five and Six",Supplsacntarv Xducation,oncgraph
number 25,University of Chicago Press, (Woverber 1924)

p.81.




Stutus of General Seience

Yhat is the status of general science in the sechncols
todav? There seam to be no recent figures as to the number of
siudents enrolled in general science courscs in the high
schools in the Uhited States.However,the Bureau of Laweat ion -
Rulietin 1924 number 7.pp.46-47 mentions,"In 1922,18.27

per cent of the pupils were enrecllied in general scienoe in

cempariscn with 8.9 per cent eﬁrolled in phvsics,7.4 per cent

enrciited in cheﬁistry,énd 8.7 ner cent enrollediin biclbgv."(l)
In the saime bulletin the following .chart was

~ ipublished in respect to massuchusetts:

gize of school 27-500 500-1,C00 1,000-1600 1LB00~2,000

(General Science 139 139 64 ' 11¢
Riclogy 14 13% o 14
Prvsics 4% 47 1Y 7¢]
Chemistry 14 124 123 124

Thus,from the noint of view of. enrcllment in the

sciences in 1522,gensral science was amcng the leaders both
in Fassachusetts and in the entire nation.

"general Jourses are fast taking the place of the
specinlized courses of the old seventh,eighth,and ninth
gradeg,General beience has almost entlvely supplanted
physicgraphy. Yeneral subjecits represent 1ittle more than the
apniicaticn of the educatiocnal principles of reliative valnes,
interest,and arrangement of subject mat.wer in terms of thre
learner.Perhaps the greatest advance in the applications of

(1) - , N ~ .
'pureau of Education,Bulletin number 7,1624,pp.46-47.




these principles has been in general science,The popularity

of this subject is evidenced by the fact that it is todavy

thie most lmportant science course frem the standpolint of
student enrciiment in the secondary scrocl.It has for its
field problems that which comcern the average person and which
are solved through the applicaticns of scientific prirciples.
it does not matter whether these principles sare fran the realm
of’ pthics,chemistrv,or bioclogyi;they are used as they are
heeded. " (1) | |

J.ﬁarvey Rodgers(2)states, "in yuestionaires sent to
tne junior high schocls in every state cone mundred and one
unswers were returned.+t was found that?About cne half
required general science In the elghth grade.General Science
courses appear most frequenti~r in the practicsal arts curricula,
Houwever,even as vet general science is far from occupving the
blace that it should in the junior high school."(2)

"in Texas there are more students enroiled in the
general science classes todav than in any of the other
sciences, because general science is rmeeting the depmdnd for an
elementary science which will serve as a prerequisite course
"or mere advanced sclence,

Two courses riaking up alinost all the offerings in
science in the junior high schocl are phvsiology aid general
(1)4.a.Touglas, "seccndary Lducation,” Houghton LAfflin Sompany,
1927 kdition,pp.259-260,

(2)7.qarver itodgers, "Curricula and Schocl Programs, "School
neview, (March,1921) pn.188-205




gcience.Wnile cach of these has come currently in-all grades
of the three vear junior high uniti,the former is more cfien
found in the scventn graderand the latter in the eighth and
ninth grades,In the junicr high schocls including cnly two
grades,general <cilence appears to be a pcor écmpetitor of
Iphyeiclogy for a place in the seventh grade but fares semewhat
better in the eighth grade,ﬁepg it hecomes the course
predominantly given,In three year junior high schools which
cperate on the principle of combining required with elective
subjects in the pfogrém,general sclence galns in ascendency
frem grade to grade.In such prrograms these two courses are
cccasionally listed with t'e variables in the ninth gréde}In
three year schools operating differentiated curricula the
courses are almost matched in fregquency in the presecribed werk
of all curricula in the seventh gfade,the shift being to
goneral sclence in the eighth and ninth grades with the latter
course often amcng the electiives in the ninth grade, somewhat
more often in the academic than In the cecmmercial aﬁd practiéél
arts curricula.It is uncommeon for other coufses in science such
as phvsicgraphy or biclogy tc be given el ther as prescribed or
eiective courses,"(})
JTohn U.Hanna(z)expresses the place of general scilence
in the high schocl in the following five points:
1.General 3cisvnce has a legitimate place in the schocl.

(lﬁeonard V,Xo0s, "The Tunicr High School,"

1C27 Hdition,pp.25H2-253,

(£)Jchn ¢.Hanna, "fhe Plece &f General Sclence in the Hiph
Sehool, "School,Science,an? lathematiecs (June,19020)
pn.bls-526,

Ginn and Sompanyv,

R SRR P
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won after long experimentaticn,

2.it-should be cffered to all students,

3.1t should be a one vear conrse,

4. 1t should be organized with reference to the pupil's
maturity.

5. It should precede spécial sciences, (1)

Accordingﬂto the c¢cnsensug of opinions there are as
ray puplils studving general science tcdayv as there are anw
of the other sciences.The number of pupils chcosing general
science ié increasing.Yeneral Science is supnlanting monv of
the,speciaiized courses,and in manv schocls it 1is a
required subject.Coursas are now arranged so that general
science precedes the spscial sciences,as it meets the demand
for an elementary sciencé wnicn will serve as a prerequisite

course for the more advanced sclence,and it can be organized

lyith peference to the pupil's maturity.

(1)7onn C.Hanna,™The Place of General Science in the High
gchool",School, gclence, and wathematies, (Tune, 1920)
pp.515-526.

",
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The prcblem of this thesis is the administration of a
course in general science.questicns to be ccasidered are-:
l.What should be the thourhts of an adﬁinistratorcin resnect
to general science.

2. Hcw should it be organized?

Y
N

. Yhat snould be its content®
4. Around what aims and objectives should general scienee be
organized?

5. Do the obhjectives apply to the comnunity in which the

>

Jt 1?

-

subject is taug
6. Mow shculd the subject he taugnt?

7. Yhat léboratorv precedure should be followed?

The method with which I shall attempi to solve this
problein will be that of examining the educaticnal periodicals,
textbecks,courses of studv,and state and federal deccunents,

tc find ovt the present dav practice in general science.To a
large extent 1 shall éonsider this material as a norm in
accepting or rejecting various educatlonal procedures in the
pdministration of general science.ﬁowever,present aav
tendencies, whilch educutional literaiure seems about to
ilscard, will be rejected for new tendencies around which to

béapt the general science course,




Kethods of Preparing Yourses of Studv

What are some of the prevalent énd accerted methods
cf preparing courses of studyv?Wilbur 1.,8eauchamp in an
Investigation cf the teaching of science in the secondarﬁ
schocls entitled "Instruction in Science" mentions the
current methods of pfepaving courses,

This inves£1gation is based upon an analvsls of fiftv-
eight courses in genefal science,fortv-five courses ih hilology,

twenty-seven courses in physics,and thirtv courses in

chemistry.the courses which had been revised since 1928 weré
cbtained t'rom schools by the'officerf wducation,United States
£epartmént ovanterior.Some courses were secured from the
divisions of research of the National Hducational Association.
1wentv-six states are represented by one or more courses of
study.Visits were also made to schocls in fourteen cities
in various parts of the United Stétes.?ifty-five clagges were
visited.The purpocse df the classrconm vislting was two-fold;
first,toc discover the extert to which the courses of study
actually functioneé,in dictating the subject matter presented
and the technique of instruction emploved;and second, to
discover promising innovations 1in classrcom technique.Most
of the visits were made to cities in which revised course
cutlines had been prepared,

"In studying ‘the preparation of courses of studr it was
found that the majority cf courses in general scilence were

formulated by committees representing each c¢f the difterent

: "
fietds of scéience;thst is,the courses in general scilence weh§é§*




made bv teachers of peneral science, courses in biology were
mede by teachers of o;olog and so on.These comiitiees of
teachers operated under a variety of conditicns,wnich sere
reflected in the couwrse of study produced.

Four general types of situations are described in this
report:l.Committees operating under a director cof curriculium,

om of ocutside talent, |

o

2.0cmmittees operating under the direct
Z.Committees operating under a superviscr of science{
4.Ponm1tte3' overatiyp withont supervision.

Tepartnients of cnrriculum assisted in the construction
cf.coursés cf stuwdy from other schbol svstems,science
texthbocks,and pfofessional textbecks,on the teaching cof
sclence,Sometliimes they lforiavlated general sins,nrinciples cof
organizaticn,and a general schere for the presentetica of tue
naterigls in a printed course of studr.

comnltiees operating under a supervisor of science,In
ong system the course of study was [oruulated entirely by
the supervisor and his assistant .They first had set up certain
princinles of organizaticn and criteria for the selecticn of
the content.The result was a unified series of courses in the

Pferent fielcd Q.The courses were placed in the hands of the
‘teachers wno were asked to suggest changes for their
improvement.The investigator belileves that the majority of
high school teachers would profit by more contact with the

science suwnervisor.

Cormittees cperating under ontside talent.lixperts frocm

outside left their impress on courses of study.Scme have been ..
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specialists in the curriculuri,and in other cases thev have besn
speclalists in science education.lhe experts contributed tc
thre development of the ccurses of study in such a way as to
produce in the courses of the respective clities a uniformiuy
of viewpcint and orgmmizsiion which 1s. neotably lacking in
courses nrepared without supervision.

commitiecs operating withcut supervision.In'SOTe
school systems the courses of stuav is prepared by comnittees
aprointed for each special subject.The whole discussion of
these(typicul) committess was based upon perscnal opinicns,
likes,dislikes,and prejudices of the varioﬁs members o the
cemnittess.after several meetings the comaittee, thrcocugh the

8]

process of ccmpromise,arrived at a series of tcpics which
were duly printed and diziriosted to the cther teachers

in the_sv stem.No specific objectives of the covrse were
decided upeoa.No principles of organization nor cirteria for
the selection of subject natter were forrmulated.,

Another ¢cmmaon t"pe‘of ccmmittee nrocedure- is to rect
and decide upon the topics or units wiich are to be. included,
wacn teacher 1s then sssigned to develop a particular unit.
ilany courses of study disclose evidence of this type of
preocedure by an entire lack of uniformity in the organization

cf the different units.One unit will present a statement

outline of the important idesas,another a topical ontliing, nd

antber 8 series of problams.analvs of the wits reveals
L1 the individual teachers rmust have had entirelv dif ferent

cenceplions of the nature of th: learning prcecess.One unit




mav be focused upon the accurmilation Hv pupils of details
relatiﬁg Lo ths teplec under discusslon.snother unit may
nsist of problens to Le scived ia which the deitalls are
used quut501a11v to supplv‘daud for thelr solution.Still
ailgther unit mgﬁ consgist of al"hit or miss” collecticn of
projécts with sprareallv no other idea than "Wiocle hearted
purpdseful activit~" cn *he part of the nupils;and ﬁherévmav

.

be one or moire units in which the important géneralizaticns of
lscience and their applicat lons in 1ife situaticns are
stressed, "(1)

Trancis D,Curtis (g)nﬂqnlons,"The curriculum of science
as well as the materials for the courses that make uwp the
curriculum must be determined on one of two bases:l.ﬁest
cpinion regarding what sequence c¢f ccurerses should make up
these questions,and 2.4 combination of opinion and thue
results of rescarch."(2)

A.AfDougias (3} mentions,"The commitiee method of
preparing & curriculum issas yet the most comion methcd of
procedure, dowever,similiar to the committee pfoceduré and.
classifiable as methods of securing collective cpinion in
selecting and evaluating éﬁbject natter Are the folliowing-

(1)

Wilbur L.Beauchamp, "Instruction in Science", Bulletin 1935
number 7,monograph 22.The Uff'ice cf kducaticn,United
States Dppartm@nt of the Interior np.1l-8

(2)¥rancis b burtlb,"burriculnm Levelopment in the Teaching
of Science,"Naticnal Society for the Study of Lkducstion,
3lst year boeck pp.121-130.
(3)a.a.Douglas, "Secondary iducation,
Company,1927 wsdition, pp. 385-387,

Houghten i ff1in




1.4 number of judges are secured who rate the worth of a
series of toples,The judges are selected because cf their
mastery in a tfield.The tonics are arranged sormetimes by one
person,sometimés by a comrmitiee, |
2.Texthocks are compared to detefmine the stress placed upon
the varlous aspects of a subject of instracticn.Irnortance
is judged 1in part by the presence or shsence cf treatment
in some or all of the texthooks and by the mﬂoﬁnt cf” space.
given the topic in question.
.0ourges of study are compared in a manner siriliar to that
used in an eiamination of texthocks," (1)

Summarizing the various opinions as to the methods
- of preparing courses ctf studr,ve see that the majority of .
courses of study were formilated hy ccmmittees of teachers
operating under a varietv cof conditions.Four general tvpes
of committees cooperated;namelv:cormittees Qperatiqg under
a director of currieculums,committees operatiqg under a
supervisor of scilence,committees operating under the direction
of outside taslent,and ccmmittees operating without any
supervision.The ccnsensus of oninicn seems to bhe tha£ the
committee methbd off procedure 1s superior tc that of having
aﬁ individual prepare the curriculum.The thought hehind
these opinicns seems to be that we should anide by the cpinions
of the eryperts in the field when preparing a curriculum,
The question the=n arises as to who the experts are that

(1) A.A.Douglas, "Secondary Zducation”,Houghton I'ifflin

sompanv ,1627 Hdition,pn.3d85-3%6"7.




should be chosen,the teachers,supervisors,adninistrators,
or curriculum direciors.

Pronably a good method of preparing a curriculum
would be to nave a committee of teachers opefating under a
supervisor of scierce perfom this task.However, it would
differ according to local conditions,which would be dependent
upon the talent of the committee aﬁd the supervisor under

whom the commitiee would woerk.




General Ubjedtives of Science ieaching

5 prcoblem attracting the attention of curriculum
directors,textbock authors,and teacher today is how the
objectives ol general science may be'determined.Lét us examine
soime of the opinions'of autnorities as to what ccnstitues the
objectives of»general scie nce and sclence in general,
Considering the general 2irg cf science teaching,it
is mentioned in bulletin number 26,1920,United States
Department of #ducation,that six of the seven"Cardinal
Principnles of Educaticn" are used as aims in science teaching.
"1.Health-It is the duty of the secondary school to provide
instruction in-tﬁe,ccntrol and elimination of diseace,and

in public health'fér all pupils.

2.Wort5v home menbership-Séience touches the efficiency cof

the hare and of 1ife within the‘hcme at»everv angle.General
Cclence and the other sclaces all have Jdefinite services to
render toward the proper organization,use, erd supmort cf

pomo life.

4

2 .Vocation-Science instruction shouvl” contribute te bkeih
vocational gridance and Lo 8 broad preperation for vecation.
4.Ciﬂizenshib-The members of a demccratic society necd

far greater appreciavion of the part which scientifilcally
tféined menuand Jeoman should nerform in advancing the
welfare of sociéty.Scieﬁce teaching should therefcre be
cgnecially valﬁable inbzhé fieid of citizenship because of
the increased réspect which the citizen should obtain for
the expert ana should incresse his ahility to select experts

wnisely for positions requiring expert knowledge,

st
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5. Use of leisure time-Science opens the door to rmany usetul
and pleasurable avocations,

6.Bthical character-Scieace study should assist in the
development cf ethiaal character b7 esteblishing a rore
adequate conception‘of'truth and a conf idence in the laws

o'’ cause and effect,Science along with other studies that
exalt truth and establish laws should heln develop sane and
sounr mechods of thinking upon the problems of 1life,"(1)

Douglas states,(2)"licre than sixtv-five vears ago
Herbert Spencer showed that the schools were controlled in
their instruction not by the needs of the pupils nor by the
activities in which they would engage as adults but bv
ccnvention snd trsditicn,He proceeded to showv that education
for complete l1living can take nlace cnly when one is aware
of the leading kinds of activitj which ccnstitute human
life,.

Compéring the aims of “nencer with those ¢? the
Ccmmissicn on the Reorganizationvof Seccndary Educaticri,it
is found that thev coincide~te a remarkable degree.Five of
Spencer's objectivesvave almost identical with the divisions
found 1in ﬁhe Cemmissicn's analysis.He place mastery of the
prCcésses of reading,writing,and arithrmetic under edudntion
tor vocation.The dommission would nct deny that they
contribute to that ébjective nut deem them equallv important
(1)Reorgbnization of Science in the Seccndary Schoolsh

Bulletin number 26,1920 United States Department of
Education.pp.i2-15

2)n. A, Douglas, "Secondary Rducation", Houghton Fifflin r;f?ff
Compnany, 1927 Kdition,pn.326-350. " ’
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in other lines of .activity.Br raking them-an objéotive in
secondar education,they will be insured more time and
attention in the;séhoél progfam of_sﬁudies.Spencer leaves
ot the ethical Cﬁaracter but he describes the final goal of
educaticn es”complete living"; and it would be suorising if
he had any objection to éthical character as a goal in
educétion.He:seems to favor improvémenL throggh methods of
training and discipline,and he expected his recomrmended
education for perenthood to be the most impcrtant means of
achieving moral education.

The difference i=n stresé placed upon education for-
worthy use of leisure time in the two énalySES deserves
i comment,Snencer believed that accomnlishment in the fine
arts,those things which we savw constitute the efflorescence
of civilization,should be Whollv suberdinate to that knewledge
end discipline in which civilization rests.They should
cccupy the lelsure nart cof 1ife.This view.has changed,The
greater smo'nt of leisure time which Spencer predicted and
a better understanding of the important part plarved by leisure
time activities in prcducing high moral and ethical
character and in coatributing toward complete llving have
led to greater emphasis unon trailning in worthy use ct
letisure time."(1)

Analvzing the objectives advanced by Kobnitt{2) we find

(1) A.A.Douglas, "Secondar~ Education', Houghton NIifflin
Company,1927 kdition,pnp.326-330.

(2) 7.¥.Bobbitt,"How to kake a Curriculum™,Youghton Iiffilin "~

Company, 1924 ldition,pp.8-9

]
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that seven of his onjectives mention worthy use of lelsure
time,seven menticn health,six mention good citizenship,
two menticn vocation,and three mention worthy home
membership.One of hié objectives 1is indefinite but seems to
deal with health and good citizenship.

Piener and Beéuchamp(l) advance fcur objectives.
‘The first,deals with good citizenship,health,and worthy
home membership:the second;with vocational education,worthy
home mempership and health;the third,with worthv home
membership and citizenship;and the fourth with vocational -
educatioﬁ and worthy use of lelsure tine,

The objectives of Lougtas are good citizenship and
worthy home memnership.(g)

The objectiQes of Bergen(s)’seem to be abstract.
The first objective,that of "habits cf scientific thinking)when
brought to an application might deal with health,worthv hone
membership,citizénship,vocation,and worthy use of lelisure
time.The remaining‘objeﬁtives also,1if carried out to an
apnlication,would‘seem to_égfee with thz principles mentioned
by the Committee for the Reorganizgtion of Secondary
kducation.

An examination of the objectives of Jaékson(4) reveals
some of the principles advanced by the Committee for the
(1) C.J.Pieper ahd‘W.L;Beauchamp,leacher's Guid Beok,

Snott,Foresman and vompany, Intreduction.

(2) A.A.LCouglas, "The Secondary Scheol," Houghton Mif<Tlin
Company,1927 Edition,pp.396-359"7. ‘

(3) L.M.Bergen and Others!Objectives of Science Teaching", o I

School,Science,and Mathematics, (Jiav,1931) pn.5s

ot Y
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Reorganization of Secondary Education.The remainder of his

objectives may be considered as those of Bergen not belng
_ carried out to their applicatioﬁs;which might*éahSG them
“to be.in agrecment with the principlesvadvanced by the
Committee.

Cox(l)'claims that these objectives are to be found
in the interests and‘problems of 1ife.This is in firm
agreement with the prihciples cf the Committee,as theilr
prihciples are mereliy huilt around this idea mentioned by
Cox.The principles of thc vommittee are in rgality an abpli—
cation of the thought,how can science be apnlied to the
1ntefests and prchlems of 1ife.

‘Thus,all of the general objec£ives of education and
the general objectives of sc ience eduqatioﬁ'mentioned by
the above authorities are simply extensions of the
principles advanced by the Uommittee for the iteorganization
of Secondary Education,cr else theyr are the same principles

expressed in different words and phrases,

(4) J.W.Jackson,quoted by Elliot R.Downing,"The Aims of.

.., Junior High School Teachingibepi.of Jupt.Fifth Yrbk.p.149.
(1) Philip i.Cox,"The Junior High School and its Curriculum",
Charles Seribner's and Sons,pp.325-326.1929 Editicn.




Objectives of General Science

ihe objectives of gensral scilence might be ccnsidered
as the specific objectives of science education in ccnpariscon
yith the general objectives c¢f science educaiicn.We might
ccnsider as the most generallvy accepted objectives of general
seience todav those of Beauchaup,the formation of whose

report was described cn page twelve,

From an analysis of-fifty-one couwrses of study in
ceneral scicnce he ohtains a great number of objectives,the

first twenty-seven of which are listed below in the order of

R 1
their 1requency.(*)

Type of Objective TFregquency of mention
1.%0 develcp the ablilitv to think scientifically. 44

2, To scjuire knowliedge that will produce a bhetter

i

understanding of environment. 40
3. To promote good health. ’ 25
4,70 study the contiibuticn of science tco mankin@. 20
5.To develop power of ohservation, 4, Ry
8,To train for citizenship. | _ ' 19
Y .To acquire information about science, - 18

£.%0 acquire 1deals or nabits of acecuracy,persistence,

}
honesty,self ccnirocl,truth,ete. 16 }
g.To acqguire ﬁhoiesome interest which may be used ,
to enjov sﬁare time. 14 |
10. To develon worthy use cf lelsure time. 14
gl.Td‘inculcaté worthy home membershin. 13
ﬁ?. To Toster the right choice of vocation. i2
{1)§His chart waé not so arranged)
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13. To develop the ability to form independent

judgements. 12
14. Td be openminded. B ‘ 12
15, To deveiop an apnreciation of nature. 12
18, To have a spirit of inquiry. ‘ : 11
17, Yo develop ethical character. 11
1&, Tc develop the power of‘ipnerpretation. 10
19, Tc acyuire an interest in taklag more cience, 10
20, To acquire ar. interest in nature, 10
21, To acquire an appetite for scientific reading. 9

22, To serve as 1 basis for the seiectinn of a vocaticn., ©
[ 3nd

23. To glve the pupil a view of the field of sclence

sc that he mav explore his intserests,capacities,

and abillities, o)
124, To serve as a basis for ™2 eelecticon of further
conrses in sclence, | &
25.,To ar~iracinte ihe sreat men of scilence, 8
23, fo acquire an apretive for investigations
in science. 8
27. To uppreciate the contributions of}scientific
( .

method.

In addition to the above objectives of Beauchamp
the oninions of twelve writers of textwocks.educ ational

(1) wilbur i .RBeauchamp,"Instruciion in Sclemce,Bulletin

9.

1932 number 7, monograph number 22,United States Officd
of Education, Leoartment of Interior,pp.i1-12.

~~
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suthcrities end teachers were obtained.Some of these

thirteen opinions are in reality a group of opinicns welded

together by an author,who then injects his own oninion.In this

cése we may Lhen consider them thirteen opinions sowe of

which are sets of opinions.(1J—(l2)(Eeauchump on previous page)
a 1lilst of these opinions in the order of their

freguency of mentién apnears on the next page.Opinions which

are tﬁé same excepl thst they might be expressed in

different words or phrases of course are tabvlpted tobether.

(1) ) ;
1 ‘Philipine Lrece»lus, a Report cn the Ubjectives of Genaral

Science Tesching”, Schocl,Science,an! liathematics,
(april 1923) nn». 113-L1d.
(£) Jorn J.Bivch "The aims of General bnlenne”,SChonL
(2 hxeoutlves,(JulV,lg?Q) pr. 511-512.
(2). Henryr darap and Ellis Persing, "The ﬁr@qenc Ubj@ﬂtiveo in
General Sciermce" ,bvlen<e fducaticn, (liarch,1830) pp. 477-497.
(4) Erma B.lcusffrev,"The Laboratory-Problem-PrOJoor liethed
o Teaching General Science", Schocl,Science,and
Kathematics, (Decerhers 1926 DD.NO6 97’.
{5) Clavten ﬂ.Howe,"That Eirhty Teschers Think as to the aims
and Subjectt «atter of General Science", @General Science
(5) wuarterly, (iay, 1918). pp. 445-458,
‘©/ R.K. Tatkins, "the Technigue and Value of General Scie-ce
. General Science uarterlyr, (liay, 1923} pp. 235-258,
(7). R.K. Watkins,"Bibliography of Project Teaching in General
Science", Ceneral Science uarisvriv,(iarch,1924) pr. 52:8-29,
(g) 7Tallads H.xiang,"The Lerivation and Development of Criteria
in General Science', quoted by YW.R.Leker,in"fhe articulation
of General Science with the Special Scieunces", School,
, Science,and Mathematics (October,1928) pp. 7824-732.
() 5.0.pavis,"Junior High Schocl aducstion™, World Book
(,cyrpan\/,l 25 Ldition,pp. 225-2238.
(10) .Theisen, "How to #ccomplish Our sims in Uenerat Science"
chool,ﬁclonu sand Mathematics (Cctober,1928) pp. 7EE-45,
E};; New York State Syllahus in General bvience.
Edward #.Cureton, "Junlor High School Secience," School
Review, (ecember,1927) pp.767-775,




- Objective Frequency of mentlon,

1. To acquire knowiedge which will rreduce a better

understaniing of cur ewircnment, 10
{2, To develop the ability to think scientifinallyr, 8
3, To serve as a basis for the selection of a vocaticn. 7

4. To serve ag a basis for the selection of further

cocurses in sciencs. o]
5. Tc acquire knewledre to inicrease the general
culture of the individuval. A
3. 'fc solve prchlens. 6
7. To acquire information ahout science. 4
g, To acyuire snowledge of henlth, ) E 4
9. To train for citizenship. - 4
10. To develop worthy use of lelsure time. 4
11. To give the pupil a vies of the ficid of scisnce
so thet he may exnlore his interests,capacities,
and abilities, 4
12. To develop the ability to evaluate. 4
12, To develop the ability to 1o ate preblems. , 4
14. To acquire a knowledge of the applicatiohs of’
principiss in industry.’ | 3
15. Yo develop the ability to generalize. S
16. To acquire ideals or habits of accuracy,
»persistenne,hbnesty,self control,truth,ete. 3
17. "fc develon attitudes of anpreciaticn in science, 3
18, To acquire an aptitude for investigarion in
science 3 §
|
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19, To acyuire an interest 1n taking uore science. O

20. To acyuire the knowledge necessary to correct

superstitutions and errcneous beliefs. 2
€l. 1o develop the power of observation. 2

22, To develcy the ability to recognize defects and

tav]

errors in donditions and processes.
23, To revise oné's opinions if the evidence warrents. 2
24. To aprreciate the comributions of science to |

mankind 2
5. To appreclate nature, ' 2
28, To evolve hiéh standards of cowduct in

perscnal and group life. 2

N

27. ‘o semire inierests in vocaticonal fields.
The remaining objectives menticnaed by thess thirteen
biblicgraphies-are mentioned in but single instances,
vomparing the objectives cbtained by Beaudhamp,which.
ere of more recent origin than many of the objeatives in
the tabulaticn above, (which inciudes the objectives 6f
Reauchamp), in regard to their frequency of mention we find.'
sorie interesting facts. |
We Tind that Reauchamp has revers=sed the order of the
first and seccnd objectives as compared with the older set
of objectives,
Yut of the first ten objectives in each list we find

seven the same,namely,to rdevelop the abllity to think

scientificalliy,to acquire knowledge that will produce a

£




better understanding of envircament,h-alth,citizenship,to
acquire information about science,to acquire wholesome interest

which may he used to enjoy spare time,and worthy use of

}_!

eisure time.The ohjective to aoquiré:whbiesmneAinterest
which mﬁy be used to enjoy sbare’time is ¢ nsidéfed the
same as wérthy use of ieisufa pime;

The remainder of the’objectiVeé of both sets,those
of Beauchsmp and those of the thirteen auphovitieé seenl t¢.be'
éuite jumbled in relat lon to each other.For'exumple,ihe-
objective which Beauchamp lists as'fcurth,thé ccntribuficn of
science to mankinﬁ,ié rated in the other 1ist,aé twenty-fourth,
Eis fifth-ecbjective,to dzvilcp powcf}of observétiopkin ihe |
other 1list is rated as tweniy-first;whercas his eighth,-.
objenctivs,to acquire ideals or habits of Accur.cy,persistence,,
hounesty,self contrcl,tinvth,ete.,in the other 1istbislruted‘
as sixteenth. |

Comparing both cf these lists further,we “ind 1ittle
agreement as to the second ten objectives or as to the liast
seven, Perhaps this results irht be taken as a slov recogniticn
by geaeral scilence teachers,euthors,and authorities,as &
gradual change in objective 1n this subject wnicn is still in
its process of developirent.*he1 again the center of
gravity might bs shifting tc the first three onjectives which
have a large majority of advccators. TheseAfirst three
objectlives are:to develop the ability to think scientificslly,
to acquire knowledge that will produce a hetter understaﬁging

L

ol environment,and health. -
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However,analyzing the seven ldenticel cbjentiv s out
of the first ten in each listywe find that four of them are
four principles mentioned by the Committee for the
Recrganizaticn of Seccndary Zducaticn;namely, health,

citizenship,worthy use of leisure time,and to acquire
wholesome. interest which may bé used to enjor spare time,
the-1ast mentioned being werithy use of lLeisure time
expressed in different words,.The ihree of the seven that
rehain,namelv,to develop the abiiity 10 think scientifically,
Lo scquire dnowledge that will produce a betfer understanding
cf envirocnment,and to acyuire information abcut science seem
10 he intermediate objectives:that is,when carried through
to.completicn they take on A different aspsct.ihe
ability to think scientifically,antd tec acquire informat icn
abbut'sciénce and environment are merely a mesns to an end,
These abilitﬂés can lead to good citizenship,ﬁdrthy home
menbership,worthy use of leisure time,good health,and.even
sound et nics

. Thus,both the general coojectives of science educat ion

and the specific objectives of genearal science can be

censidered merelyv as the princinlies cf edneat lon advanced

by the Conmittee for the Recrganizat ion of Education

gxpressed in ﬁlfiereqt werds and phrasses+undevelcened principles
which wiil lead to thse objeciives advanced by the

cormittee;or extensicns,that l1s,specific apnilcatioas .

of the principl:s aivanced hy the Commitiee.7hus,in determiningf

“heé objectives of genevral science as applied fc locel ¢

i
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I should consider that any objectives wiich conformed Lo
the n»inciples advanced by the Commitiee for the leorganization

of Seceondary gducation would seem psralssible to use.
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Princinles of Organizing a Curriculum

the next step is prcbébly that of determining the general
principles which shall function in the selection ané
orgénization of materlals of instruction.veachers must
understand the prineciples of organization underlying the
curricular materials if thery are to use the courses
intelligently,"(1)

Franklin ﬂobott( )

has advenced the following guiding
principles and assumptions in drawing up a curriculurn,
"1,The rirst task of the curriculum maker 1s to discover
what science thinking should be done by men and wome n.

2.A11 normal persons should do much of treir thinking in
terms of science and all of their thinking with that
intellectual perspective end propcrtion which can bhe
provided only hy scilence.

S.8cience 1s needed for the right appreciation of the world,
4.The science department should erphasize humanistic and
religious visicn and inspiration.

>.The use of sclence should produce intellectusl and emoticnel
expansion.

5.8cience should givé a balanced vision and understanding of
the realities near and remote.

V.Embhasis on the technijyue of a speciél sclence dces not
accomplish any purpose.

(1)

Beauchamp,Wilbur L."Instruction in Science”U.b.ueDartjgﬁt
of Education,Bulietiq 1632, number 17, p.15.
(2)Frankliin Popaitt, 'How to i.ake a bupriculum",HoughLOQ .

Mifflin bomoanv,1924 sdition,pp.128-141, e

T

"after the objectives of a course have been formulated,
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8.As the normal intellectual stature of individusals differs,
the levels achleved will differ;but for all, the training
should presunnose fullness «of growth according to possibility.
9.Nan'é thinking should be diagnosed in order to determine
what aspects of science‘shculdbbe emphasized in the curriculum.
10.5cience training should develop interests,and appreciations.
l1l.¥or the general tfaining,extensity of vislon,interests,

and appreciation is important.

12,The sgeience understanding shculd be a.matter of gradually
expanding prowth. | |
13.5cience interests,visions,and understanding are to be
developed by experience mainly on the‘ievel of' iIntellectual
play.

14,.5clence éf functional aprlied or work type will have its
broad foundations mostly laid 6n the play level.

15.The écience will be of all sorts of leglitimate types,pure
science,appliied scilence,general sciencé project science,etc.
16.The'science thinking showld grow increaéingly‘quantitative
and should he 1in those mathematical terms in which persons in
general wili do their mathematical thinking.

17,8very aspect of the science is to be introduced hy céntacts
with concrete realities.

l&.Coniacts with the realities of sclence are to be Qf normal

‘1living types as fully as possibdle,

19.1'he science work of the school should be kept in closd®

touch with the affairs of every dayv 1life,




20.0ne's out of schocl experience should be utilized for the
sclence £raining as fully as possible,

2l. Scilence phenomena are to be observed in their environment.
22.luch sclence observation should be in the laboratory.
2%.Pictures and charts will be used for cbservation.

24 .There should be interésting readings in several science fie
25. Reading can be an effective method of presenting concrete
reallities of sclence beyond immediate contacts, |

26. Reading can reveal the concrete realities ﬁhe world over.
27. Sclence readings should be effective for the purpcses of
indirect valués.They should be prepared ithompliance.with all
the cannons of effective literary presentation.

2¢6.The histories of technclogical developments are largely
sclence narratives of great values.

2¢. Liserature 1s to be drawn upon for science readings.
30.Blographies of ploneers in scientific explceration and
discovery make valuable backgrounds,

2l. Trie habit of science reading should function throughoutt
life.

32. Readings are to be followed by problems,

33. Problems should guestion cause,effect,possibility,
probability,quantity,relation,trend,etc.

34, Problems are to be very numerous and to institute a
gradient that is easy.

35.The problems will relate tc materials that arec presented

in various wavs;field cbservation,pictures,charts,etc,

lds.
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56. There should be mathematical procblems for the purpose of
{making the science factors and relationships clear.
SZ.Faciiity in thinking in terms of general laws or‘principles
1s to be galned from pfactice in solving problems,

38,Right attitudes toward accurate scientific methods and
skills are to be developed 1n peginners by confronting them
with problems which call for the use of accurate methods.
39.Thinking and expresslon are inseparably reiated, .
40.lany science activities of puplls will arise in other
departments éuch as hyglemeshistory,geography,civics,ete..
41, The science needed for any vocation should be determined
strictly with a view to that vocation, (1)

C.J.Pieper(z) in an investigation for the Naticonal
society for the Study of Education,states the following:
principles of organization recommended by the Committee:
1,The course shall bevorganized into units each of which shall
pe related to some signifiéant aspect bf thecenvironment,

o, The unit shall be a problem of everyday life to which .

gcience may contribute to the intelligent basis for human

adjustment, | |

z, Each unlit shall Include only a fewn principles of sclence.

(1)ppanklin Bobbitt, "How to llake a Curviculum,ﬁoughton
1ifflin Company,1924 Editicn,pp.l36-141,

(2)c.J.Pieper, "science in the Seventh,Eighth,and Ninth Gredes"

National Society for the Stpdy of Iducation,3lst Yearbock
pp.193-221.,




4.,kach unit shall he divided into subordinate problems to
facilitate learning by pupils.

5.The continuity of-the unit shall be such that the course
develcps ¢ storv of man's tnderstanding Q? and =zdjustiment

to his whole envircnmeﬁt.

6.The crganization in part shall be in the form of problems

to insure education in mxblem sclving.

7.7There shall be relativéiy few units,so that the punils will -
understand the liarger relaticnshins of the facts of science.
€.The unlits shuall be so crganized that the cconceptions of
science and théir social implications once learned shall be
used in more relaticonships in later units.

9.The inter-relationships of generalizaticns and their social
significance shall be brought to the éttention of pupils by
abundant cross references and cross exercises,

10.There should be ovnortunities to apply thevgeneralizations
ia the interpretetions of novel preoblems an! ncovel pheanomena,
11.The units should be organized so that the succeeding unius
will eall for the understanding of larger and larger |
relaticnships and conceptions. |

i2, Theré snculd be encugh activities to insure accomplishﬁent
of the objectives by Dupils cf different iaterests Qnd capacitiles
1. In reneral the units and subordinate problems within each

hall procecd in line wiil. the scientific methods of

N

unit

problem sclving,that is,a)fror sense percepticns of materials, -
g !

forces,or pnenomena tc the formilation of idess,to thévbesting

|
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of the hypothesessto the tentative conclusions,and to the
application Bf the conclusions in 1life situations;or b)fion
principles or generalizations tc th2 internrectation of
specific situations.
14,The distribution to time,and emphasis to the various units
shall be determined by the social value of the units,its
teachability and learaability,the teacher's and pupil's interes
in the unit,the local significance cf the unit, and 1ts value
to other uvnits of the course,
15.The uvnits shall be sc formulated that the pupil will have
revealed to him the kinds and neture of the fields of écience.
16.fhe laboratory work shall be included as an integral part
of problem solving and have the characteris tics of experience,
17 .Historical and biogranhical content shall he intrecduced.
18.Svbject matterr shall be so arranged that it will bé a
means to the solution of pronhlemns end not an end in itself,
19,The materiels and activities shall be organized around the
punil's life projecting him into the problems of adulthood.
20.The orgsnization shall be such that it will lead to the
‘attainment of the immediete and ultimate objectivex."(l)
summarizing the principles of drawing up a curriovlum
advanced by +“obbltt and Pleper,we find that the entire course
should be divided into units which in turn are sub-divided into
problems in the form of projects,which should develop the.
story of man's adjustments to his environment.Zach unit should:
(1)C.J.P1eper,"Science in the Seventh,%ighth,and WVinth Grades",

National Society far the Study cf Education,31lst Ycarbock,
pn.193-221.




be a major problem of every day life including only a few
principles of science related to envir cumment and should contain
enough activities to insure accomplisiment of the objectivés

by pupils of different interests and eapacitles,as well as
offering progressively difflcult activities which should
proceed in line with the scientific methods of problem

solving.

Scientific attitudes should be developed and an
investigation launched to discover what sclence thinking is
being done,and what should be docne,any deficiency in thie
thinking being remedled.

The’pupils should gain an understanding of the larger
1nter—relationships of facts or priﬁciples,and their social
aspects should be brought tc the attention of the pupils.

/Scientific brinciples in évery day aff'airs are to be
1ntroduc¢d by concrete lilving realitles viewed in thelr
natural environments.Thus science interests,visions,énd
understanding,anprecistion,inspiration,intellectual and
emotionél expansion.should_be developed gradually by
experience. |

. Pictures,charts,reading,and laboratory work develop
foundations in science and givé indirect as well as direct
values.Historv,literature,an’ blcographies aronse interest,in
science and should be followed by problems thst require the
analvtic and interpretatiQe use of laws,principles,and simple

mathemetics developed graduaily by experience.Special sciences




N

should be excluded because they do no£ fulfull the purpose of
growth.The amount of science needed in various vocations should
be determined and the courses arranged accordingly.The Bubject
matter should be a means to the solution of problems and not
the end in itself and should be organized around ﬁhe pupil's
life.




Types of Organization of Courses

Perhéps the best source of Information about the type
of organization of courses in use to-day 1s the report of
Beauchamp(lee states,"There are three general types of
organizations in ccmmon use to-day,the‘topical organization,
the specific objective organization amd the unit method of
¢pganizaticn.The topical method of organization,is the
traditional method.

.Nineiyfthree out of the ore hundréd and sixty courses
examined presented simply a topiésl outline of subject
matter,While employment of the toplcal méthod of orgunization
does not necessarily indicate that the memorization of
subject matter 1s the most important_aim‘of the course,the
materiai included 1ntthé outline pleces the emphasis upon the
accumulation of details and facts rather than upon
understanding.

| An examination of‘thebLos Angélés dourse of study,
which is organized in terms of specific dbjective&,shows that
the specific objectives éommonlj begin with an infinitive., .
However,1f the infinitlves ére written on one side of the
page and the subject métter on the other,a toplcal outline
1s had on one side and a series of infinitives on the other,
Thus,1t may bé taken for granted that the teacher wishes
the pupiis to 6btain a knowledge of the topics in an

outline.

(1) wilbur L.Beauchamp,"Instruction in Science',United Stetes
office of Education,lepartment of Interior,Bulletin 1932,
number 17,pp.15-24.




The unit method of crganization-Professor H.C.

Morrison(l) states,”A learning unit may be defined as a
organized science or an art or of conduct which being

organization in general science is a search for the
comprehensiye and signiflcant aspects of the environment in
the field being studied,comprehensive in that each aspect
explainsg a great deal,and significant in ﬁhat it 1s

important and essential. (1)

that the term unit has been taken over as a convenient term
to replace the word toplc rather than as a principle of
organization.For example the following units are found in

courses in general science:Astronomy,Air,Looking thrpugh 8

Buried Treasure,Animalé,The'Grasshopper,chemistry,Flowers,
Machines,Water,Obtaiming a Food Supply,Carbon Dioxide,and
How +iving Things Grow.It is evident that many of the titles
1isted are not units in the sense in which Professor
Morrison uses the term while others are such units.Many of
the ca%rses consist of true units mixed with toplcs.

An analysis of the unit Air which was included in
fifteen of the courses studied seemed to point to several

conclusions.l)The 1dea of what a unit is,is not clearly

University of Chicago Press,1926 Edition p 21,quoted, by
Beauchamp., o

R

comprehensive and significant aspect of the environment of an

learned results in an adaptation in personalitv.The problem of

An analysis of the coufses divided into uvnits indicates

Telescope,Bread,Oxygen,Nature of Chemical Change,The Telephone,

(1) H.C.Morrison, "The Practicecocf Teaching in Secondary Schools
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defined;2)the title of the unit does not indicate the nature
of the content to any high degree;3)the emphasié is placed
upon the subject matter or assimilative materials rather than
upon the elements through which the intelligent attitude
implied by the unit is attained in the sense in which the
term unit is appnlied by Horrison. | |

| The results of the complete analysis show that
approrimately ten per cent of the courses of study cbnsisted
of a 1l1st of the topics tb be covered,and that sixty per cent
of the courses consisted of = t@pioal cutline c¢f each unit
or topic.The.remainiﬁg~thirty—per cent of the courses
exhibits a gréaﬁ variety_of methods of organization.

Several courses present interesting variation from
the dominent prbcedure.In the course in pgeneral sclence in
Rochester;New York,each unit is regarded és a significant
understanding and. the name 1ls phrased as a complete sentence.
Each unit is theﬁ divided into a series of.minor concepts,

also formulated as statements.A series of problems 1is then

raised thfough the sclution of which the pup11 arrives at the -

concepts 1isted,The emphasis is,therefore,on a generalization
or concept which_is reached through the mental process of
problem solving,"(})

An analysié of the types of organization investigated
by Beauchamp show that there are ﬁhﬁee principle typeé in
uge to-day,namely the topXCnL'organization,the snecific

(1)wi1pur L.Beauchamp, "Instruction in Science",United States,
Office of Education,Bulletin 1932,number 17,pp.l5-24¢: -

“




objective organization,and the unit method of organization.
The‘topical me thod Qf organization is the traditional
| method of organization, and most courses are organlzed
according to this meihod.The'author seems to frown upon this
method of organization and seems to intimate that it is
"01d fashioned".aAs to the specific objective methed of
organization;the author in general.seems to find it to be
incompatible with any underlying viewpoint in education

cr psychology or learning,

Yol

Tne author seems to prefer the vnit type of organizatio:
although he points out that much improvement 1s to be
sought in this method of organizaticn,méntioning that the
idea of a unit 1is not clearly defined,that its title many
times dﬁes not 1ndica£e the nature of its content,and that the
emphaesis 1s placed upon the subjecf matter rather than upcn
the elements through which £he intellisent attitude,implied

by the unit,is attained.

e = ¥?




B i R A T LT T T L e e

s

The Organizaticn of General Scilence

Having dealt with the general tvpes of organization
emnloved in sclence,and keeping these principles in mind,
lét}us now turn our attentifon to the organization of general
sclence &nd 1ts mers Specific methods of ocrganization.

Beauchamp(l) states,'"Courses in general science were
first organized according to the logical division of the

whole field of science,For example a section would be devoted
to physics,another to chemistry,etc.The Cormittee on
Reorganization in 1920, however,recormmended that the subject
matter of génergl science be elected to a large extent from
the environment and that the principleé of the various
sciences be brought in wherever necessary for the »
Interpretation of the environment.analysis of the fiftj-eight
courses in general sclence repfesented ih this anslysis
disclosed but one course whizh was organized in terms of the
special éciences.Nine ccurses were found which were hybrids;
that is;which consisted in pnart of topics drawn fran the
gpecial sclences and in pért,of envirommental topics;Forty-
geven courseé were formulated primérily in terms of
environrental topics or units.(1)

Ira C.Davis(2)'states,"The first factors to be
considered aretthe aims to be developed in the teaching of
general sclence.In the consensus of general sclence teachers.

(1)Wilbur L.Beauchamp!'Instruction in Sciencel U.S. Department

of Kducation,Bulletin 1932,number 17,monograph number 22,
. 28-29.

(2)§§a C.Davis,"Organization of General Science 1n the Seventh,
Kighth Grades of the Junior High School and the Ninth Grade
of the Four Year High School',>chool,Science,snd liathematics,
1924,up.487-494, |
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taken 1t is found that the mosi lLuportant aim 15 Lo acquaint
tﬁéﬁbupils-W1th their envircoment,This should He followed by

stressing the necessity of the punils geining a Iuige number

=1

"
i

c” scientif s facts.In the ceoganization of a ccoursa of
study in general sclience the most important factor to
determine 1s,Whet 1s the average envircament of a bov or
giilY
These units must e arranged in some coherent form.
In doing this it is necessarv Lo consider:
la} The seasgons.
D) The possibility of demonstration or of experimentation with
the subject matter.
c) The difricultiss tc e encounted in each unit.
d) The possibility of the use of projects,
If we take these factors into consideration,the best
bcssible order to arrange these units is the following;ailr,
vater,heat, iight,sound,electricitv,energyv,and machines,
ksimple chemistrv,scils,plants,animals,clothing,foocds,and
nodern scilentific development.

The experiment problem-project method seems to fulilfill
L1l of the aims of general science.(l)
Koos, (2] states,"3cience teachers have been seeking a
(1) Ira C.Davis, "Organizetion of General Sclence in the Seventh,
and Eighth Grades of the Junior idigh School,and the Ninth
Grade of ths Four *ear iHigh School”,Schocl,sScience,and
rathematics,1824,pp . 487~-494.

1,.V.XKoo0s, "The Junior High Schocl',Ginn and Company,1927
Edition,pp.257-259.
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principle of organization of content that will make of the
courses coherent wholes,The renort on the reorganization of
science iIn the secondary schools,suggested‘organization of

the oourse in general science around topics to which many

specific pieces of work are related.Seven sample topics are
gilvenjnamely,combustion,water,alr,and the weather,licght,and.
its benefits,work and energﬁ,magnetism and electricity,and
nature's balance of 1life.

‘Another'organization by units of a course in science
for junior high ééhool is presented as illustrative of
efforts to secure effective arrangements of content.This course
in science is given in the junior high schools in Denver,where
three periods per week are devoted to general science 1in both
the seventh and eighth grades and five periddSLtO biology in
the ninth gfade.The units in the éeventh grade science are as
folldws:the sun's gift of heét;the air we breathe,the waters
of the earth,weather and climate,how fuels serve man,science
in the household,The eight units’in the next grade are:the
science of familiar things,the work of the world,how we see,
how we hear,ihe héavenly bodies,time and the seasons, the
crust of the earth,life upon the earth.Thevfive units in the
‘ninth grade course in biology‘areglife in a vacant 1ot,11fe in
cur c;ty parks,life in and about a lake or pond,life on the
plains,and in mountains,man in his environment," (1)

Analyzing the above reports on the organization of

(l)L.V.Koos,"The junior High School%,Ginn and Company,l927
Edition,pp.257-259.




general sclence courses we find that general science courses
were first organlzed according to the logical divisions of
the whole fields of science.fdowever,general science courses
to~day,arranged in units,should primarily interpret the
environment and secondarily offer a large number of science
facts to be gained,

Units of general sciencé may be arranged according to
the seasons,the possiblility of demonstration or of
experimentation with the subject matter,the difficulties to
be encountered in each unit,and the pbssibility of the use
of projects.If we take these factors into coensideration, the
best possible order to arrange these units is the following:
air,water,heat,light,sound,electricity,energy,machines,
simple chemistry,soils,plahts,animals,clothing,foods,and
modern scientific development,

The report on the reorganization of science in the
secondary schools mentions in the organlzation of general
science courses seven sample topics,namely,conbustion,water,
air and the weather,light and its benefits,work and energy,
magnetism,and electricity,and nature's halance of life to
which many specific pieges of worlk are related.Thus a general
science course organized around the above toplecs,would
directly interpret the environment.

The course should also be arranged so that the puplls

are taught to experiment and afterward to solve problems

similar to the experiment.




Selection of Content

- The next step in the study of our problem is to
select the subj?ct matter to fit this organization,in which
we decide‘to arrange, our general sclence course,

Pieper(l)states,"We should remember that in choesing
the content of general'science courses 1t should lead to
those knowledges,skills,interests,and attitudes essential
to desirable mental and practicalladjustments to the
envircnment as the very existence of the éubjeci is to
explain the environmeni.fhe cantent also shall epply to life
situations and afford opportunity for the exercige of the
creative abilities of youth and for the joy,romance,and
adventure that discovery,inventionsfand self production in
science afford."(1)

The bulletin on tﬁe reorganizatiocn of sciercs in the
secondary school(2)states,"The content also should be chosen
on the bhaslis cf its fundaméntal relation to life as
dictated by common experience and the needs originally
relsted to themj;and should nlso rek te to local industries,
community,and schodl activities an< ths 1life of the home.
The content should be graded so'as to be hard eﬁéugh to call
for the pupil's best efforts and should become increasiﬂgly
difficult as the puvil develops his power of attack through
cxperieace,.%the content also should contribute to the
objectives, |
(1) ¢.J7.pieper,"science in the Seventh,Eighth,and Ninth Crades!

Naticnal Socliety for the Study of Education,31lst Yearbook,
Pp.193-221,

(2) "ppe Reorganization of Science in the Secondary Schools™,
Pulletin 1920,number 26,U.5.0ffice of Education,np.25-28.




Besuchamp(l)states, "The content manv times can he
determined by an anaelysis of humsn activities,childéran's and
adult's interests,surveys of newspapers and current literature
findings of committees based cn consensus,and an analwvsis of
mistaken notions 21d supersztitions.it should bear direct
significsnce to 1life's problems and activities,expcrience
being called for with the materials."(1)

pollock(2) and Douglas(Simention slsc that children's
interests condition teaching and shculd be the basis of what
*tc select in general z:zlence,

thtin(')suaues, in dectermining content there shouwld be
cooperation of the gibject matter sneclalists who insure that
the materiasls are accurate and up to date,tha classrocn
teachers and supervisors having a background of experience
who refine the materlials in the light of their aprropriateriess:
of content and difficultviand the specialists in the teaching
of sclence who contribute a knowledge of develonments in the
fieilds with respect to educational research."(4)

The bulletin on the recrganizaticn of secondsry school
sclence further states,(5)"Tt 1is not desirsble that there
(1)7iivur L.Beavohamn,"Instructicn in Science",Bulletin 1932

mmonograyh 22,rp,38-3C.
(2) ¢, a. Bollonk,"bhiTﬂrcn s. Interests are a Rasis of What to
Te ach in Ueneral boienoe",Ohio State University Lducational
Research Bulletin(Jamary 9,1024) vo¢3,numbf” 1l:,7p.5-6
)A i.Douxlas, "Secondary Fducatlion",Ho ghton Lifflin Company
1927 kdition,nn.Z83-400.
(4)7, D, burtis,"Investigations sielating to the Centent of
Science Courses'"for the comittes,Naticnul Soclety for the
Study of wducaticn,dlst Yearbock,pp.lOQ-QBl.

(5 he Heorganization of Scilence in the Secondary Schocls).
Bulietin 1920,number 26,U.S.0ffice of Edication,
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| made.In the city from which this toplc is selected the course

should be a syllabus to which teachers shall adhere bhut
instead enocugh toples should be presented as 111ustrationé to
indicate,clearly the kinds of materials recormended.+*he topic
presented below is one of several based upon a topic actuallv
used in a high school in a city of approximately 150,000
inhabitants.In other schools for example & schoecl in a

strictly agricultural cormunity many changes would naturally be

varles from year to year acéording teo thettopric on which
emphasis 1is needed.

topic-Yombustion-"hy our homes must be heated at times and
cooled,at other times;sources of heat;kinds of fuels;making a
bonfire;lists of questlcns about bonfires;why the fire burﬁs;
lesson on elementary chemistry;elements aﬁd compounds ;what
becomes of wood when burned;oxidation;why stones are not used
fcr fuel,heat produced by oxidation,making a therriometer,
effects of heating iron,water and wocd,slow heating of water,
thermestat,how heat travels,wavs for heating a home,how the
science rodm is heated;study cf a chimney,what smoke 1s,how
common illuminating gas is made in this city,a study of candle
rlames;:;study of Bunsen burner aﬁ?;its uses;carbon~dioxide,how
preduced,body fires relation to physiclogy:control of fires,
losses from fives,and how to prevent them.What 1is a fire
insursnce company?Does the insurance rate in this city indicate
that fires are more commoh than elsewhere?

'(1)The Reorganizaticn cf Science in the Secondary School,
Bulletin 1920,number 26,U.3.0fflcé of Educatlon,

it




>

Sugegestions on Instructional Techniyue

How shall we teach general sclence?dre there any
suggestions as to Instructional techniquevYes,there are bhut
many of these are open to discussion as they remain unsolved
problems.waQver,we shall examine some of the generally
accepted methods as well as those still open to discussion.

| "Method means a way to a result,a means to an end,a
path to a goal.Without a clear notlon of the end we cannot
pfoceed intelliigently upon the journey toward it,

In general science a person who is an expert in
scientific knowledge forgets,for the time,the conventlonal
discussions of science and puts_himself at the standnont of
the pupil's experience of natural forces to-gether with their
ordinery useful applications.To him as a teacher the material
is simplv a means,a tool,a road,"(1)

Beauchamp{2)states,"rhe low frequency of sugeestions
as to instructional technique indicates that curriculum
makers as a whole do not belleve 1t necessary to include
suggestions on methods of teaching.Commitiees in general
believe that the method of teaching should not be prescribed
that the individual teacher‘should be permitted the utmost
freedom, "(2)

- P.G.Edwards (3) mentions,"To teach general science

efficiently 1t‘1s necessary to consider some preliminary

work in organization to‘determine what the study cf general

(1) zomn Deweﬁ,"Method in Teaching Science",i,wu...Addresses snd
Proceedings 1916 vol.b4,pp.729-737,

(2) Wiipur L.Beauchamp,op.cit,.p.42.

(3) P.G.Edwsris,"Teaching General Science! Chicago Schools
Journal, (January, 1632) pp.213-21i5,
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science should aim to accomplish,

fhere is a high degree of ccrrelation in attainment of
larger aims,
1l.Understanding and apnreciation of scientific problems should
be developed that pupils may learn to control thelr environment
2.The solution of problems should be sttempted hy the scientific
method,First,the problem must be stated clearly.Second,a
procedure must be dsvised which will yield evidence leading
tcward.sclﬁticnS.Third,evideqce mist be internreted.Fourth,the
vconclﬁsions must be.drawn and applied to the original problem.
3,Iinduce an emotional response In some students which will
inspire them to c¢cntinue to study in the fleld of science, it
#1i1l be manifest in several ways;flrst,it will appear in the
form of an increased interest in the work at school;second, it
may carry over intovvoluntary heme work;third,it ray result 1In
a desire to follow one or more of the specialized sclences.The
ability to induce this emotional resnonse distinguishes the
teacher who has made hls work an art from the teacher who
regards 1t as ordinary business, (1)

Many sauthors favor the use of motion nictures in the
teaching of general seience.Ira.C.Davis(2) states,"Many kinds of
material have been adapted to f1lm presentation,Pictures
111ustrating manmufacturing processes offer products such as
nppe Making of Cottom Gloth, ""The liaking of lumber, "It would
(1)p.G.Edwards, "Teaching General Science",Chicago Schools

gournal, (January 1932) pp.213-215,

(2)Ire ©.Davis,"The Use of lMotion Pictures in Teaching General
.sgience".School,Science,and liathemat ics, (Jan.1923)pr . 425-34,
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nprobahly be impocsible to present this material in another form
If the material in these piétures is presented scientifically,
it ought teo be a great aid in dveloping broader o ncepts

cf the value of science in our industirial prcecesses.liaqy cf
nature's slcw andé tedicus processes can through the use of
fiims be speeded up so thsat the wdrk of weeks or months

may be shown In a few minutes.

*here are geveral méthods in preparing the classes for
the fiims,It is sufificient brieflv to outline the different
methods that might be used.

1. +“he films can be given without any previous discussicn.

2. The filws caa be given to contine some theoretical
discussibn initiated in tne laboratory or classroom digscussion.
3. The films can be a summarizaticn of a groeup of prﬁcesses or
it can fcillow the completion of some study.

4, The.pupils can prepare yuestions for the films to answer.

5. the films csn take the place of some experimental work in
the 1abératory.3tudents could draw their ccneclusicns fran the
facts presented in the films.(l)_

G.G.Glark(glafier giving a series of tests to determing
the worth of sound nictures ,states,;"The tesis warrant the
following sonc lisions as regards the value of sound pictures,
l.Eduecation sound films of thé lecture type were compared with
(1) Ira C.Lavis, "fhe Use of lioticn Pictues in Tesching General

Seience”,Scheocl,Science,and liathema tics, (Januarcy 1923 )pw.

(o) 425-434. | N
\2)  C,c,0lark,"Sound rotrion Pictures as an 4id in Teaching
9cienca’,Science rwducation, (February 1€33) pp.l1l7-25.




the sizent films.The us< of the spoden lecture in nlace of the
printed. capticas in an educational pilcture is most likely to

cetract frcm its value in conveying svecific information,

2.8o0und motion pictures where wthe sound was & vital and realisti

rert of the vlcture were shomn to be equaluy effeétﬁ;e as the
iecturer verfcrming and explainhng actual deronstrations,Such
qctmd films are highly V=1uabie forr clasasrocnm vse."( )

"he use of pupil lesson sheets is also recommended
as one of the methods of teaching general science.The use of
pupil lesson shests in general scilence in one of the Denver
junior high schools has met with encouraging results.vopies of
the lessen sheets given to the pupil form a basis for the
orgenization. of the ideals gleaned fram his texthock,
supplexentarv reading,chservation,class discussion and
demonstration,The sheets usualillv contain a ceries of questions
the arnswers io whiech mayr be found in his textbock besides

toples and guestions for class discussion.,These stimulate

.

~

' <
criginal thought and reseurch, (S

- r e ~ ” ' . X
Ralph K.7atkins(3)states,"Some of the irmportant trends

and tendencies of general science teaching are:

3

1.,A reduction in iadividual laborat orv work,and an increase

in demcnstrations and visusl instructio .,

-

2.4n Increascd flexibility in the type of laboratorv work.

(1) ¢.c.clark,™Scund icilon Pictures as an aid in Teaching

(2) science ",b@ience Zaucation, (Februarvy,1623) np.17-25.

“/ Glen L.Gebhardt,prepared for tle Department of

., Superintendent's Fifth Year Hoca,1827,1.175,

(3) Ralph K.Wakkins,"some Recent Tendeiciles in Teuchi.g
Procedures for General Science",Gsnuzal Scilence Quarte
(Larch,1928) pn.140-146,
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2.4 recduction in writing exveriments,and in noiebook WoTk,
4,The use of individuwsl and committee reports and pupil
demecnstraticns to.providé fer individual differences,
S.The.formation'of science clubs,

6;The uses of projects as a part of instruction.

7.%he unit orgenization instead of dailyAlesson orgénization.
8,Programs of discussion and reading.

9.The use of work sheets,direction sheets,and unit outlines.
10.0bjectivertests>to be given for particular lesscn units. " (1)

"Two principles seem to underlie most of the discussion
of projects.The first princinle is that the child shall he
engaged in some activity c¢ither manual or mental, and the
gecond is that this activitiy shall be motivated throuph the
child's om desire to do the thing because it anpeals to-him
as worthwhile.,s project sugrests a quéstion or preobhlem
demending a solution."(2)

Watkins(s)invéstigating the problem as to whether
project teaching secures as gord resulis with pupilis in
general scilence as the traditiocnal twvpes of teaching states,
"It seems probable that project teaching insures the attainrent
of more aims,gives a greater bossibility of learning in general
should induce bhetier ilearaing grewth, insure inereased

expenditure o effort on the part of pupil,develop greater

1) ., e i . , : .
(1 Ralph K.Watkins,"Scme itecent Tendencies in Teachine Prccedure

. for genetal %Cienceﬂﬂ?neval Selogart, (Yar,1829)pn, 140-146,
(2) G.H.Trafton,"Prpject Leachine in Geperal Science”,School,
Scilence,and llathemat les, (april 1921) nn.315-322,

Z - ) I . | - ~ - ’
(2) nalph K.%Watkins,"lhe Technique and Value of °‘roject Teaching
in General Science",General Science arterly, (Mav 1923) !
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initistive and independence,zlives & greater opportunity for
"Broblem solving attitude",encourages a wider range of reading,
provicdes deeds better for the needs of puplls of varying
capacities and quvides better opnortunities for real and
gehuine teaching and for teacher growth than in traditicnal
fypes of teaching,"(1)

Oklie i.Clem(2)states,"4 study of school projects will
make clear that situations conducive to worthwhile nrojects
are sometimes hit upon by accident,sométimes planned by the
teacher and sometimes walited for.In order that a course of
study ﬁay be carried out the sitﬁations must obviously be
mainly planned.lt matters little whether the feacher prepares
the éituation and suggests the purpose or whether ths pupils
hit 6n it unaided.However the teacher will choose his leads,"(2]

Erma BchCaffrey quoting Professor W.L.Eikenberry(3)
states,"Projects may be divided into four types as fol}ows?
a,Construction twvpe,where the purpose 1ls to embody some idea
@ plan in external form such as building a boat.
b.ApDreciation,typé where the purpose is to enjoy some
aesthetic experience.
c.Intellectual type,where’the nurpose 1is to solVe some problem.
d.Skill or habit forming tvpe,where the purpése is to obtaln

(1)Ralph K.VWatkins,"The Technigque and Value of Project Teaching

in General ScienceV,Ceneral Science Guart.(lay.1923)pp.2e5-646.

(2)orilie li.Clem,"The application of the Project ‘lechnique to
a Course in General Science',Journal of ZIZducational
Method (May 1928) pn.397-402,
(S)W.L.Eikenberry guoted by Erma B.McCaffrey,"The Laboratory-
Problem-Project method of Teaching General Scilence',School,
Seience,and Mathematics, (December 1926) pp.9265-973.
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some degree cof skill or khowledge.

Projecté of the type ¢ énd d are not usable in general
science.ihe teacher will have to consider each preject selected
to see that the“soluﬁion is possible by the student wﬁo has
chosen 1t,consldering his exnerience and knowledge of subject
matter, (1) |
Nellie il.Jaroleman{2)mentions, "Some of the ways of
making general science 1nteresting to pupils are:teaching
proper labcratory technique,using several different textbooks,
at the beginning of the term placing the general plan of the
work on the board,having group work,vocabulary and spelling
drills,teacher end nupil demonstrations,picture collections,
seasonal room eollections,outside reading and 1ectures,outsiae
speakers,visual aids,animal care,and club meetings."(2)

Ellis C.Persing(&)and A.U.Murphy(4)recommend as alds in

teaching general science'pictures,exhibits,and models,

lantern slides,and fillms,sclence magazines,voluntéry home work,

originsl discussions on any sclentific subject,field trips,

science trips,and a science newspaper."

| Summarizing the ﬁany suggestions 8s to how teach

general scilence 7e obhtaln many interesting and practical

suggestions of presenting this materilal,

(l)W.L.Eikenber v quoted by Erma B,lccaffrer,"The Laboratorv-
Problem-rroject liethod of Teaching General Secience',School,
Secience,and ilathematics, (December, 1926) pp.966-073,

(2) wellie ! Tarcleman, " aking General Science Interesting",

School,Science a1d Kathematics(June A93I) pp.727-72¢,
(2) milis C.Persing, "Supplementary Alds in Teaching Generel
(

(@3}

. Science",General Sciencd wuarterly,(l.arch 1929) pp.155-160,
J A.C.Hurphy,"aids in Teaching General tcience',<chool
Science_pnd Lathematics,1927,(i187,1027) po. del-dee ™

e




although the perscnatity of the teacher 1s said to
determing results vastly more than anv methed of instruction,
it would seer. as though a lesson . taught by a certain method cr
plan would be more practical than one taught snontaneously.

In solving ﬁroblems of 1ife the problem must be stated
cleaflv,a procedure must be devised which will vwield evidence
leading towafdksolutions,evidence must be interpreted,and the
conclusions must be drawn and applied to the original problem.
aAn eriotional respoase should be induced in students which will
ingpire them to continue to study in the field of science,
Projects are found to motivate the child's own desire
to do things because thev appeal to him as worithwhile,Project
teaching seems to insure the attainment of more aims,gives

a greater pcssibllity of learning in general,should induce
better learning growthi, insure increased expenditure of effort
on tne part of the pupils,develop greater initiative and
independence,give a greater opportunity for a "preblen solving
attitude",encotrage a wider range of reading,provide deeds

better for the necds cf pupils of varviag capacities,and

(]
prcvide betioer opzortunities for rsal and genuine teaching and
for teacher growth than in traditional types of iteaching.it
matters 1itile whether the teacher prépares the situaticns for
hlhie préject and sugpests theipurpose or whether the pupils
suggest them unaided.

It weuld probably be impessible to teach many

industrial processes other than by meving piectures.¥anv of the




slow and tedious processes of nature require more time to
ohserve than any classes in general science ca=z spare;bui
through the use of films these nprocesses can ne sneeded up,so
that the work of weexks can be sncwn in a few minutss by the
fiims,

There are sgveral retrode of prenaring ths class

for the films.re films can he ~iven withcuvt any previons
discussicn,can e civen te cenvinue gore theoretical dis sicn

-

initisted in the ludoratcry or classrocm qlscussicn,caﬁ he =
surmmarization of a grovn of processes or ine,e fiilms can fellow
the coﬁpletion cf same stulr,the mupils can prepars quesiticns
for the films to answer,and the £ilms can talke tha nincce cf
scrme experimental werk in the laboratoery.

In the showinge of Mtalkic=" the use of the spoken

the priated capilons in an s zeal lonal

O
it

lecture ir viace

moving picture is nest likely to detract fron its value in

—
(@]
[#

oiveviqc specific informaticn,.Sound £iims of the type in
which the sound is & vital ani rénlistic par; cf the pictures
are highly valuabhle for classroom use,

Pupil lesscon sheets waleh ferm a basis for the
crganization of the ldeas gleaned froem texthooks,surplementary
eading,observation,class discussion ,an® deronstration
represent an interesting process of devalonment from tie
criginal syllahus to the present day form for minil use,
£n increusse in deronstrations and variocus dévices

for wvisual instruction,tre vse ¢ f individual and cormittee

reports and pupil demonsiraticns,the formaticn cf science




ciubs,unit organization instead of daily lesson organizat icn,
pregrams of discussion,resding done for values which may be
derived from reading,and the use of objectiveftests are
recommended.

Other aids reccmmendsd for use in the teaching of
general science are:science 1ibrariecs,talks hy pupilis,

field irips,use of the bulietin board,cxrrent‘events,
question hoxes,bcoks for advanced study,guide sheets,science
exhibiis ,science assemblies,sample 1essoné,interpreting
drawings,mups,statistics, and graphs,drawing from description
and ohservation,manipulating in lgborator# gexnerimentation,
making ccllecticons,repairing anpliances,constiructing models,
sppliances,etc.,making local survevs,and perfcrming other
activitics useful in the develonment of a unit.

In additicn,each general gsclence period should he
sC planneddthat there is a short review as well as advénceﬂ

work esccomplished,




Examination of Texibecoks in Gener&l Science

Possiblv a gocd war of determining the ccntent of
reneral science courses 2s they are being given troughout

the countrv today is by on examinaticn of scme of the

texthooks In general science published bv sorme of the leading

(1)~ (7

S~
~——

hubiisning companies. dnalyzing these texthocks in
respect, to the amovnt of space devoted to each tople,and
rhen arrancinp the to ics in the order cf spece allcotined,

ve obtain the feollowing table,

Topic Number of nages --- 1 2 3 4 &5 8§ 7 Total
Lir and its uses .~ 76 B7 95 41 66 10 2485
Toter snd hew we use it | 36 29 29 46 BO 29 32 253
FocA 43 18 31 71 21 47 21 249
fapnetism and electricity | 35 40 18 26 50 25 42 P8
leather and climate i1 26 31 20 32 25 20 213
‘uchines,fcrce and energy . 37 45 13 25 31 45 12 208
%eavenly Bcdies 85 40 9 - 33 12 19 205
Light | 37 27 15 32 36 51 14 192
(2 )Pleper and Reaucharn, "Evervdnw Prchiers im Science

Publiched hy Soctn,*ore%nan Comnany,kevised Hdition,1938
(2)John C. hessler,“The First Year of S(tenoe",Publlg%pd by

Ranjemen H,8anhern and Ccapany,Revised wsditicen, 132
(3)william T,Pulve rmavhe“ and Onar* es F. Vosburgh,"%H“ World
ahbcul Uz, "Published by D.C.Heath and Company, 1930 }dltion,

(4)Vanbuvkirk Smith,and Nov“qe,"”he Science cf Hvervday 150"
Published by Heughton Nifflin Companr,1020 wditicn,

(8) Gtis Wililaewn Caldwell an? Fraools C.0urtis, "intreduetion
to SciencePublished by Ginn and Comnuny .

(8) Bunter end Wnitman,"Problers in Ueneval Science',uhlished
by wamerican Bock company,1€30 Hditicn.

(7) Siement,Collister,snd Lhrvv*on,"ov surrcnndings, an
siermentary General Scleice,Publiszlicd »r the Ircquoils
Publi =hing Company, 928 bdltlcn.




Topics ‘ 1 2 3 4 5B 6 7 Total
The huwman hody | . - E9 48 - 22 - 50 184
The Plant world ' - 27 21 23 89 - 40 180
Obtaining energry from ?uels(heatd 34 - 10 22 64 - 35 168
Transnortaticn 25 - - 33 23 39 23 163

Pretection from infectious diseases 35 - 30 - - 27 14 114
Sormmunication 40 - - 16 19 31 - 106

How we cun keep in gocd phvsicsl

condition 37 14 - - - B2 42 96
Selection and care of. clothing - 2 6 - 25 - 21 - 81
Scun”? | - 732 1t - - - S 52
Place and time - - ¢ - 14 2% - 46
Zecnemic importance of animals - 18 - - 268 - - 42
{adio , - - =37 - - - 40
Yicro-crganisms - - 19 - - - 319 38
socks and soils - 7 - - - - 18 &6
Inber-dépendence'of living things - ; - - 24 - 11 36
importance of ratter - - - - 12 - 21 3E
First Aid - - 4 - - - 3] 13

Glancing throngrh the ahove table,it is sesn ruch
space is given to the units,air,and its uses,water and how
we use it,food,mapnetism and electricivr,weather a-d
¢limnte,rachinres,fcece and energy,and heavenly hedies,
There iag a fair amount of space given to the units,the
huren bhedv, light,the plant world,chtaining energr frem

frele, (hent) traaspertation,an? nretecstion fror infectious

v




diseases.There is little space allotted to the units,
cemrrunication,how we can kesp in focd phvsical condition,
selection and care of clothing,sound,place and time,eccnonmie
importance cf animals,radio,micro-crganisms,rocks and scils,
inte-dependence of living thi importance of n ttef and

first aiqd.

J)

profassor Tra J.favis (%) in an analysis of texibhocks
arrsnges the tonics advanced by these textbooks in the order
c{ their frequency of mention.He then divides them into
three divisions,those having high,fair,and little agreement.
Sorparing the above resulis with these of Professor
Laﬁis,we find that they agree in respect to air,
Hater,weather,and climste,electricity and mapgnetisr,and
nachines,force ard energv heing allotted to filest place,
Bavis,howcbe sllots flts* place wc the nnits,plants, and
the human body which only shew fair agreement in this
snalvsis.This anelysis gives high arreerment to the units
food,and heavenlr bodies whizh lavis ;entions oniv asg fatir
hgreement .Roth analvees give fair agracrment to heat and
Light . Davis pives fair agre-mont to recks and¢ so0ils whepu{s
cnlv little agresr-ent is siven by this snolvgls.cih agree
that ths units,animais,and clothing Adeserve but siicht

irportance.Therc are some units in thte analreis not menticned

——

1 ) [3 Y .
"Ira O.Levie,"inalysis of the Supjzet ratter in the Eight
o8t Widely Used Textbecks in General Science" School,

PO

Science,snd lathematics, (June 1931) pp. 707-714




by Davis 1.e. how we can 4eep in gocd phvsical ccndition,

inter-dependence of living things.imvortance of matter,

piace and time,radio,first aid and micro-organisme.,

Are therc anv c¢oenclusions that might be drawn fron
this comparison of tonicsiPerhaps,the best cenclusion that
could he drawn would be for those curriculum mekers in |
searcn of the subject matter of rgeneral science to accent
the tcnics which hoth analyses menticn as having high and
fair_agreement and localize their course arcund these topilcs,
vhich are the units air,water,weather,aid climate,eleciricity,
arnd mﬁgnetism,machines,force an? energyv,plants,the human
bodw,food,henveniv bodies,heat ,and Light.

Perhaps the tonics such as keepine in gocod phvsical
condition,comrunicacion, transpertation,radio,first aid and
time and place which are mentioled in this analysis and
Pgnbred in Davis's shew a goal toward wnich general sclace

¥

is moving and toniss chosen frem this group would not be

briss 1f chesen with care.

brotection frem infectious diseases,cormmunicatiion, transportation




Laboratcry ‘ork in General Science

The lahoratory work in general science is at preseny;
as it has been in tre nast,a ncint of contentlon among ménv,
of the educatcrs.lost educators believe in laboratcry werk in
general science,Project work in gzeneral scilence after all i1s
gnother wav of nerforning experiments,and there'are mansr
advocates of the nreject nethod.fhe rmain neint of contention
seems to be whether laboratcry work in general science shovld
be senarated fi'em the work in ths tex <thooks,ns has often hsen

the cese of the specialized sciences in th2 nast,or should wev

have the teacher cor punil de erensLrat ic7n in Pluce of individveal

rperirentation.,

w3

. AR 5 . .
Roauchamp(+) states,"The crganizaticra of conrses i

-

terms cf rreble=s has unificd leboeratory and texthock work.

The soluticn of nrcblens has heen elevated to the focus of
atfeutLo hP data ohtained fro the labora*orv an”® the textbook
are thus uséd as scuraces of’ f‘ata Cer tu'L‘”L tjmeq of exper'imelnts

,ii n of

x—h '
lad

ars adapted to werk an? cthers Tfer verifing,

cf-
X
e}

naralleli“ﬂ or sunplementing the reguler classroom workf«

s
=

Tn the Mmlletin fer the recrga2iizaticn 09 science

Al

the secondary schools(2) "Ihe data colliected in mamy
experiments are an end in thémselves.fhe"e islno further
use for them and hence they Have no significance for the
pupil.Such "ﬁusy work" serves no werthy purpose, "(2)

Tt is thus seen that 1noomatorv work unconnectaed with the

fl) Wilbur I,.%eauchamp,op.cit.pn.E2- bﬁ,éw

{2) Tthe reorganization of Scleance in the Secondary $checlis,s
Bulletin 1920 10 258,Pepartment cf interior,U.S,0ffice
of Education.




science course is nseless to the pupil.In other words the
lahoratorr work shouldvsupplement th= c¢lass work and not he
geparated from it.

Edwards{1) also advocates the union of the lanoratory
and the classroom work, |

Analvzing the opinicns of the ancve authorities we see
that thé tendency tc have laboratory work separated from
the c¢lassrocm worx is ranidiy disappearing.?he opinion tc-dav
seems to be that the laboratory wcerk should sunpiement the
qléss workythey should run haad in hand,one a canplerment of
the other,

Should we have teacher cr pupil demenstration in
place of individual experimennuticn?FfD.Curtis(9)states,"At
the beginiing of this century the prevailing practice in the
majority of sAmericsan seccndarv schocls was to conduct
iaboratcrv experimentsaticn on the individual basis.Because of
the increasing numbers of pupils,it became obvious that the
rapidly mounting cost of apparatus and equipment adequate for
individual pupi; éxperimentation prchibited the continuance
of that method exclusively,especialli in the more widel-
elected or .required elementarvy courses such as general
science and biologr,iwo plans were sugrested,the group
methed of two or three punils and the demonstration methned
(1P, 6. Kdwards, "resching Gene ral Science",Ghicapro Schools
(o gournal }4:(Jg?ua?y.193?).pn.215—215.’ o )
*“/Francis v,.Curtis,Summarizing for the Sommitiee,The 21ist

rearbock of the Wational Soéciety.for the-Study-of mducation,
_pp.927-103.




by which a pupil or the teacher performed the labecratory

exercise individualiy."(%)

The Ccmmittee of the Wational Society for the Study

of Eduoation(z) summarizing the opinions of various authors

(3’;(9)states,

"{ ,Each method offers training in certaiﬂ knowledges,sikills,
and‘habits not offered bv the other.

2,In the interests of economv both of time and of monev it
seems desirable to perform more laboratorv exercises by the
demonstration than by the individuval method.

3.8t the beginning of the labcnatoryvperiod there should be

(1)Francis D.Curtis,Summarizing for the Cormittee of the
National Society for the Study of Education,3ist rearbook,
pp.987-106. : '

(2) The Committee for the Hational Societv for the Study of
Bducation,31st vearhook,1832 nn.97-106.

(3)Bllictt R.Downing,"A Comparison cof the Lecture-lemonstration
and T.ahoratory wethods of Instruction in Science",School,

(4)Review_35:1925mpm.688-697.

Kiebler,F,and »codv,Clifrord "The Individual Laboratorr
versus the D'emonstration iiethed of Teaching Phvsics',
Journal of Educatlional “esearch(.Tanuary 1923)pn.50-58.

(5)Palmer 0.Jchnson, "A Comparison of the ~ecture-“emonstration
Group-Laboratorv sxperimentation and individual Laboratory
Experimentaticn method of Teaching High Schocl Bioiogy',
Journal of xducational Hesearch, (September 1928) pp.103-111.

(6) giarence M.Pruitt,"an axperiment on the Helative wnfficiency

of kethod of Yonducting vhemistry Laboratorv “ork"iaster's

Thesis University of Indianna,19285.

7,%.Knox, "Mhe Lemonstration lethod versus tne Lahoratorv

liethod of “eaching High School Chenistry"”,Schnocl Review,

(¢)(Mav 1927) pn.376-386, _

/7w W, Carpenter,"Certain Phases of the administration of

High Schocl Chemistrv'",Teachers College ,1928.

Ralph Horton, "Measurable Outcones of Individual taboratory

Work in High School vhemistry",leachers College, 1928.

(7)

(9)




sufficient use of the demonstration metncd to acquaint the
-pupils with apparsius and methcds of experimentation,The pupild
then should be allowed to nerform scme exerclses individually,
to acquire desirable manipulatory skill 'and laboratorv
technique and habits,

4,.7ime saved by the use of tne deronstration methnod should be
used for other types of acti ity such as reading,»rojects,
individual investigations,observaticns,and drill.

S.Langerous experiments an? those requiring delicate
manipulation,accurate cbservation and expensive apnaratus
should be demonstrated |

8.With vounger cr less capgble pupils demonstrations by the
teacher are l1lixely to prove more effective than individual
experiments by the pupils."(1)

Harry a.Sunningham{2/in addivion to agreeing with the
Committee as respects economy of time,and difficult and
dangerous experiments states, "In an experiment that must
run from dav to dav,such as the one on csmosissthe pupils will
take more interest in making the observations if they have

been active agents in setting up the exp pavime nt and will

V]

give hetter reports ¢n the experiment;!"(®)
Beauchump(é)states,"In the schocls visited the large
majority of classes in general science were taught bv the

(l)Natxonal Societr fcr the btddv of Education Committee,op.cit
(2 Harry A.Cunningham, "Individual “shoratorv Work Versus

Lecture Temonstration in High Schocl Science,Scho cl,Science,
(3) and Nathematics, (Tunes192%) pp, 526-530,

Wilbur L.Beauvnamp cp.cit.pp.52-53,




demecnstraticn or pupil demonsgtration mmethod.No schocl was
visited in which the special sclences were taught wholly by
the demonstration method.This is due in varit to the demands
of colieges and other standavdizing agencies,and in part to the
lack cf bellel on the part of teachers cf snecial sciences as
to the velidity of the findings of the experiments which have
been carrcied cn and in part to the fact that many of the
teachers have never heard of thé experiments.“(l)
Analyzing the above cpinilens it is seen that in the
interests cf botn economy and monevy the demcnsiration method
is supericr to the individnal laboratory method.Each method
offers certsin knowledges,skills,and hubits not offered bv thé
»other.The deinonstration methed is the wmore safisfactovv,in
results obtained in the use of tests end exércises.The
demcnstrgtion method 1is superior to the individuval method
when complch apparatus is used or a complex prdcedure is
feliowed.The individual‘ﬁethod is vest when college entrance
requirements must be met.The denonstraticn methed is hetrer
when dangerous cxperinents are perf&rmed.The individial metﬁod
develcos desirable manipulatorv skill and laboratory technique
and habits,.In experimenté invelving familiar apparatus and easy
metliods of procedure the individual isethod is superior;
Thus 11 1s seen that both methods have their advanteges
altlriough the arguments far the da-cnstratic method seem ﬁo
the peneral scilence teacher to carrv the most weight .1t would

{1 . . . ,
(1) iibur L.Beauchamp,op.cit.pn. 52,52,

s




seem that the logical thing would be to teach chiefly by

the use of the dericnstration method,put occasionally allow the
pupils to use tne individual method when circumstances ard
conditions permitted.Pagticularlv coﬁld the individual method
be used in those exneriments which are not so technical hut tha
they might be done at home,such as the tests for starch,fazs,
water,etc;;the preparation 6f nitrogen(by burning out the

oxygen from a container),the study of its properties,etc,




The Value of Genersal Science

The values of general science are many,Summarizing
the opinions bf various authors, we obtain tre folliowing
values for general science,
1.It furnishes usable knowledge to the pupil who leaves
school early.(l)(g)

2.1t furnishes'a fundamental foundation for the special
sciences. (1)

3.Those who have had general science show a definite ggin in
physics,and chemistry,(3)(4)(5)

4.It arouses interest in science and in the environment.(11)(3)

6,It serves the puppose of exploration in science(e)(e)

7.It helps in the éhoice of vocatlions,(8)(8)(9)

8.It interprets home ahd social envircrment.(8)

¢.It has a special appeal to adolescent boys and girls,helping
them to cope with the material world about them.(©)

10.In the study of general science,fields of reading,work,and
study are discovered.(g)(lo)

11.It teaches the scientific method of thinking.(6)

12.I1t prevents gulliﬁilitv}(G)

15,1t teaches useful methods of solving problems.(11)

14.7t stimulates the pupil to more direct and purposeful
activities and leads to a higher appreciation cf the
pleasure and profit to be obtained bv the exsrcise of the
pupil's abilities. (110

156.1t gives the pupil control of a large body of facts and

5.1t helps in the health of the student,familyv,and community.(7

6)

S am— - _ _ _ - - - - ppm——




principles significant in the home,school, and community,(11) (12

16.It has a cultural and aesthetic value,.(1l)

(1),

w.,R.Lecker, "The Articulation of General Science with

Special Sciences",School,Science,and Lathematics,

(October 1925) pp.7242737.

,( C.0.bavis,"Junior Hign School",Worid Book vompany,

1926 mdition,p.21i1.

(S)Warrv Carpenter,"s Suceess in Phvsics and Chemistry in
Relation to Ueneral Science and “10108“" bcience Educaticen,
(May 1930% pp.5H8%-09.

( 4) 4 JW.Hurd, "Progress Report cn the Tevelopment of “*eaching

Units in High School Bhvslcs",Nortn Central associaticn

(5) Quarterlv,1930, nn.257-293.

“/ George Kounce, "Some ‘angible *‘esults fram a Course in

General Science',School,Science,and Nathematics,
(3) (October 1920) pr.B32-836,

(7) (July 1929) mm,511-12.
Lewis <lhuff,"The lelation of UeneraL Science to Later
Courses in chvsics and Chemistrv",Naticnal usducational

(8) Assoclation,“ddresses,and Proceedings,1916,pp.710-712.
James M. uiasq,"”urrlculum Practices in the Junior High
School and in Grades Five and Six",Tniversity of Lhicapo
Press, (November 1924) Moncgranh 25,p.51.

(9) Henry P.Halley,General Science as a Foundation Stone',
School,Science, and jathemat ics (November 1924) pn.829-833,

(10)W.F.Roecker,"What Makes the Course in General Science

(ll)Worthwhile",School,Science,and Matnematics,1923pn.417-424,
The iteorganization c¢f beience in the Secondary School,
Bulletin 1920,nunber 26,pp.15-28.

(12} #wlils Haworth,National bducational association Audreq“es
and Procesdings,1632,p.:470,

John J.Birch,"The Aims of General “cience",School Executives

€3




Surmary avd Jonclusicns

General Science does not censist of ssctions horrowed
from other sciences and lonselr joined to-gether.On the
ceatrary, it is the studr of the selentific facts an? laws
which relate té our environment,a? obtains its nrocéfs from
the other scienceg whenever these procfs are needed.

In the beginning varicug sciences such as biology,
phvsics}and chemistry were combined into one course and were
known as generalAsciencelhater this cembination of courses
known as géneral science became adapted mére and rore to lccel
needs and a study of‘the envi ronment,

To-day most courses have broken awav from the old
methods and gome cf them draw from the varions scientific
fields the material needed Tor the problers ther prese=nt,
General Sclence was first introduced into the ninth
gracde,Tc-day,however, 1t 1z berinning to find its wav down into
the seventh and eighth prades,

The number of pupils to-cday studying general scilence
has so increased that there are as ﬁany pupils studring
general science as there are any of the cther sciences.

In ﬁany gchocls it is now & reguired subject as it meets
the demand for an elementary science wnich «iil serve

as a prerequisite course {fcr the mors advanced

science, and it also can he organized with reference to the
pupili's maturity;

The committiee method of wnreparing courses of study




seemsto be the method agreed cn by most suthorities as better
tnan that of having an individual prepare a course of study
There are four general tvpes of conmitiees,namely committees
operating under a superviscr of scieqce,ccmmittees onerating
under a director of curriculums,casmitiess onerating under the
direction of cutside talent,and committecs operating

without any supervisicn,

4 committee of teachers oneret ing under a supervisar
of science would seem the best qua ied wo prepure a corrse
éf study in science,However,tnis should devnend on local
ccenditions as an untalented sunerviscr and & careless groun
of teacher wonld “ot accomplisn mach good,

The general objectives of soience educat ion menticned
by authorities seem to he merelv extensions of the feollowing
prineciniss-health,worthy nome menmbership,vocation,citizenhir,
worthv wuse of lelsure time,an! ethica’ character-advanced b
the conmitiee for the recrganizaticn of seccnalary educsticn or
the saire nrincinies. exnressed in different wwerds an? nhrases.

In investige*ing ths snecifiic objectives of general
seicnce a 1list was campiled of ine objectives advanced by
various anthorities in respect te their freguency cf mention.

Tvis 1list was then compared with the objectives of 3es vrnamp,

O
jorn

wrich were liuswise listc

Beauchamn reversss the order cf th e first and sceoend

]

ectives as ccmpared with the clder set ¢f cbjectives,that is

Lo

oh

e places the chiective "o develon the abilitr to think

teiemtificallis" first and tire obieciive, "o acquire knowledge




that wili produce a better understanding of the envirocnment "

second,

Rach list agrees cn seven of its first ten cbjectives;
namelyv,to develop the ability tc think scientificalilvw;

te acgui:e knowledge that will produce a better understanding
of environment;health;eitizénship;to acquire informat icn
about gcience;to acqyuire wholesane interest which mav be used
to enjov spare timejand worthy use ofvleisure time. (the
objective to acyuire wholescme 1lnterest which mav be used to
enjcv spare tiwe 1is considefed the same as worthy use of
leisure time.)The remaining objectives of bhoth lists differ
ra:dicaliv as to their places in regard to freguencv of
nenticn,

This result might be censidered as a change in
objectives in general science which evidentiy is still in its
nrocess of development ;or the center of gravity might bhe
shifting to the first three cbjectives,which have a large -
majority of advocators over ithe cther chjectives,Tre first
thiree objesctives are«io develop the ability to think
scientifically,to acquire knowledge that will produce é
bhetter understanding of eunvircnment,and health,

Analvzing the seven l1ldentical objecti&es‘mentioned
above,we see that thov are simplyv the pnrinciples of seccndarv'
education menticned bv the comuitiee for its reorgaﬁization.
Therefore,an administrator casting about fcor the

chjectives of general science in forming a course of studyv




#1111 not ge samniss if ne cheoses nay ¢f LR seven Cardinal
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Fal al

¢l 3ecoadary siucaticn.However,he should take care “c adant

his s2leciicy tec the 1oucal evvircnment as locsal cendilions

-

migi:t call for stress con certaln princivies,wherees other

prineipies wight not be sc necessary.a thovough study of
locai cenditicns and needs is necessarv before attempting
the cheice of objeciives,

raslyzing the opiniens of the autheorities in réspect
ve drawing up a curriculum,we find tret the entire conrse
sheuld be Aivided iate units which In furn are suh-divided
into nreblems in the ferm of prcejects.Tne material should he
such as to insure acccriplishment of the cbjectives by nupils
of different interests and carscities.

Scisntific attitudes should be develioped and an
investigartion launched to determine what defici
scientific thinking sheould be remedisd.Scientific principles
in everyday affairs are tc be intorduced by concrete living
realities viewed in their rnauiral enviromnentu,

Pictures,charts,reading, and liabceratery werk which
develiop foundaticns in scieqce and r~ive indirecr as vell
as direct vualncs should be considered wnen drawing up 4
currinsuium.,

The amount of science needed in variowus veceatlons
shoulid be détetmined and the coufses arranged acccrdingly.

The subject matter should be a means to the solnticn of

Principies reccmiiended hr the Sorritoee Tor the heorgenization
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problems and not tne end in ifself and shonld be orguanized:
around the pupil's life.

Thus, 1t is seen the main idea to bhe consi@eéed iﬁ
drawing up a currictlum is,of whut use ig this Materinl to
the pupil in his pest school devs® 1he material should bhe
CCnsiGered.as a means to sn -=nd end should be selected
accordingly.,

There are three principle uvrpes o crganizaticns in
use to-daygthe topical erganizaticn,the srnecific ohjective
organizaticn;and the unit method of organization.,%he tonical
method,which is the traditicnal metnod of cyganization,seems
fo place the emphasis upcn thelaccumulation Qf detalls and
facts rather than upon'undGPStanding.lhe snecific cbjsctive
method of organizaticen seems to he the sare as the itopiecal
methcd except that tne topics\@egin with an infinitive.
The“ﬁhit tvne cf organizatilen ceers te be the pralerred
method of Cfganizacic1.Howevef,caﬂe snould be is)3n that 1its
title should indicate thre nature of its content ,and -that. the

4

emphasis shouid not bhe niaced upca the suhject rmatier.

Thus an administirator fcrming é general-science course
should organize it according to t™2 unit metlind of organization.
gach unit sheonid be ?egur*ci.with g significant understanding
and he divided into a s=ries of miaor concepts formulated

as statements.The emphasis.:should be or a generalization or

concept whicn is reached through the mental nrocess of

problem gclving.




Tnvestigating the more snecific methed of organizing
general science coursss,we find that they should not bhe
crganized according to the logical divisions of the whole
‘field of science but should be arranged in wiits which should
primarily interpret the envircument and secondarily offer
a large number of science facts <o be gained,

These unlts may be arranged in variéus:ways,aécording
toc the seascns,the ﬁossibilitv of demeonstraticn or of
experimentation with th: subject matter, the difficulilties to
be encountered in each unit,and tﬁe vessgibility of the use
of projects.tonsidering these factors,the best nessible order
in which to srrange these units seems to he the fello Ane:air,
Water,heat,lightgsoun3,electricitv,energy,machines,simple
chemistrv,séils,plants,3nimals,clothing,foods,and modérn
selentific development.

3! wever,it would seem that an administratbr worrld have
to consider his local needs and environment before détermining
whtt topics to use and their nossible arrangement;for example
it weuld be easier to study soils and piantis in the spring
and earliv summer than‘in the middle of +the winter
Lnere se=ms to ve many wavs of teaching general scilenecg
llost authorities agree tha£ sorme ﬁethod or plan is needed,
:

In solving prceblems of 1ife in gensral scilsnce,a procedure

shonld be devised which wiil wielid and interpretr evidence

ieading tovard a soluticn.lhe ceneclusicns then must bhe drawn

and aprlied te the originsl problem..a evctionsl regraonge

Y .

shot’1 be indiced which will inspire puniies te eentine in nrgﬁg




field of science,

according to a consensnus of opinign,project teaching
seems tc insure the attainment of more airs,gives a greater
pessiniiity of learning in general,should induce bettrer
learning growih,insure increased expenditure of effort on
the partv of the pupils,develop greater initiazive and
inéependence,give a greater opportunity for "problem solving
aititude",endourage a wider range of reading,provide deeds
better for the needs of puplis cf varving capacities,provide
better opportunities for real and genuine tsaching and for
teécher growth than in traditional vrpes of teaching.It matters

ittle whether the teacher prepares the situations for the

[

prehject and suggests'the purpose or whether the pupils suggest
them unaided,

There seems to be ample opportunitv in general science
fer the use or the prcbject.This does nct necessariiv mean
.that the subject should be taught by the project method alone,
bﬁt that tnere afe manvy opportunities in the subjdct where it
se=ms to be more adapted than anv other method.

Many.of the slow ano tedicns vrcecesses of nature
studied in general science can he speesded up bv the use of
woticn pletures.Souad films of the tvpe in which the sound is

a vital and realistic part of the pictuves are highly

valuable for classroom use,However,"talkies"”, in which the
speken lecture is used

likelv vo detract from

e g




There are several methods of prenaring the class fcr
the fiims.The films can h2 given withont any previous
discussion,can be glven Lo ccntinue sorae thecretical discussion
Initiated in the lubcratory or classroom discussion,cam he &
summarization of a group of processes or it can foillow the
completion of sore studw,the pupilis can nrenare Juesticns
for the films to ansgwer,and the Tiirms cuan tuke tﬁe rlace of
some experimental werk in the laboratorv,

Other aides recomnended for the teaching of rFeneral

-

science are:pupil l1lesson sheats,emenstrations, visual®

5
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scicnce clubs,iinit crgenizstion instead of dailv lessoeon
organizatiol,prograns of discussion,readiag scicnece 14 b”l?l@;
field trinsg,use of the bulletin hoard,current evewnis,quasticn

yJraimil ating in

(..J.

boreg,snience exhibit . ascience asze~hl
labératory exrerimentaticn,making collections,repairing
anpliances,and making leCal survevs.

Yhusg, 1t s g2on thet e veacher hus many metheds to
chocse from in teashing general sclee.again,it would seen
that local conditions would devermine wnet rethods to use.
The chief factor in the Choicé of .aerheds would seert o be
that qf the type and inteliigence of thevclass.Yost 1ikelw
these metnods. renid have to vary froem vear 15 Tear 1o meet
the capabilities Qnd intelligence of new classes.

In determining the content o general science courses

ingstmection,individual and comrmittec feﬁcrys,ﬁupr dechstrnticﬁs

L.
By analwzing seve-al textbooks,T erranged a 1ist of tonics
) smocrer="
in tie order of space allctied,to each ,cwmc.,cwh&ring this
-




1ist with a 1ist advauced oy Professor Ira G.Davis,we find
that thev égree in respect to ailr,water,weather,and clihate,
electricity,magne~ism,machines, force and enersv being
aliotted to first place,cavis,however allots first placc

to the units,plants,and the human bodv which cnly show

falr ggrecuent in this g0 V3is , This analvsis'giveﬁ high
agreement tc the units,feecd and heavenlv,bddies:which

Pavis menticns cnly as lair agreement.Both anulvseé glve fair

-

fair agreerent to

e}

agrsement to heat and iight.lavis give
rocks and socils whereas omly little agreerent is glven by
this analvsls.Both'agpee that ng units,unimals,and clothing
deserve but slight impertance,.Thers are scme units in this
analysis not mentioned'bv Davis: 1.2, ho« we can keep in
cood physical condtion,protection from infectious
diseases,communicaticn,transportation,inter—dependence

cf 1iving things,importance cof matier,place and tine,lirst
hid,and mirco-crganisms. | |
Perhaps the best coaclusiocns that nmignt be drawn
Prom this conparisen of topics would be foar those curvioulws
nakers in searchvof‘thétSubject magter of general scienée
who are in doubt about the ad&isibiﬁitv of adonting

certain tenics to accept the topics which both analvses
mention as having nigh and fair agreement and localize

their courses around these topics.

Perhaps it woeild not be amiss fee curriculum makers to




incluae as a bit of experimentstion those tonics menticned by
this analysis and ignored by Lavis' for'their introdueticn
into general sclence between the time of both enalyses might
indic ate a goal ftoward wh {ch general science 1s moving.

The deriome tration method seems to bhe supericr to the
individual mathod,in respect to saving tire and money,
cbtaining better results in the nse of tests and exercises,
when compls» spvaratus is used or a complex procedure 13
fcllowed,an? when dangsicus expaiiments are perforrmed,

The individual method seems tc he sunerior when
college =nureance tequiremenﬁ: cre to Le met,in experiments
invclving familiar apparatns end susy method of procedurs,and
where manipuiatory s.ill,iaboratory technigne,an? habits
are desirable.

However,eas rethed ofrers certain knowledpes,ckills,
and habits not cofrered by the other,

It seems an though the demcnstf&tiorzmetho% cr
leboratnry procedurs has a slight advantage over the
tahcratory method ef individvral nrcece dure.Thu;,iz wonld seem
that the better wa- of ccnduaﬁiﬁg laboratory wourd b hy the
demonstraticn meihed Mt occasicaally allcwsing the punils

to use the individual methed when circumstences and conditions

VRS

permit,




The individval methed could he used to gocod advaniage
in those expefiments which are not so technical but that thevw
might be done av hcae,such as the tests for starch,fats,and
water,the preparaticn of nitrogen(by burning the oxvge:
out of a ccntainterj,the studv of its propertiss,eta,

anv administrator in‘doubt>as to whether or not to
»iﬁc1ude general science iﬁ the curriculum or,if it already
has its place In the curriculum,to change it to a constant
instead cof a vériable sub ject mav set his 1iind at ease hv
obhserving thévfollcwing vaines of general science,
1.1t furnisheélusable knowledge te thne pupil who leaves schoel
earlv,
2.1t furnishes a fundamental foundation for the specisl
sciences,

E.Those who have had general science show a definite gain in
phvsics andéd chemistrv,

4.It arouses Interest in science and in the envircrment.

5.It helps in the health of the student,familv,and community,
8.1t serves the purpcse of explovation.in science., |

7,41 helps in the choice of vocatioms.

¢.It interprets nome and social envircnment,

S.It nas a speclal appeal tc adolescent bovs and girls,helping
them tc copre with the material werld about then,

10.In the study of generual sclence,fields of reading,werk,snd
study are dizcovered,

11i,It teuchies the sclentific sethod of thinking.

ctk

12,1t preveuts gullibility,

~t
el
2
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13.Tt teaches useful methods of soiving prchlems,

14,.Tt stimulates the pupil to more direct and purposeful
activities and lead to a higher appreciat lon of the
pleansure and prefit to be cbrained by the exercise of the
pupil's abilities,

15.It gives the pupil control of a large hodv of facts and

principles significant in the home,schocl,and community.,

16.7t has a cultural and aesthetic value,
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