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PREFACE 

Since teaching may be considered a sti mlus and learn­

ing the response,the f"tlnction of the science teacher there­

fore is to provi.de the best stimuli in an eff'ort to encourage 

the best learning. Other things being equal the more a teach­

er lmows about the teaeh·ng process the more effective his 

teaehin should be. However knowine the facts and principles 

of teaching does not in itself guarantee that g teaching 

ill be done. Knowing the facts and pr1ncip1es, and applying 

them correctly are not identical. 

In many place3 there is still the shadow of the staken 

idea that one who has been taught science can teach. Teach­

ing ethods derived fro belief in this point of view may be 

direct causes of poor scienca to ching. To teach science one 

st know, and knowing suggests other implications such as 

lmowing not only science, but someth1ng of the nature of child 

development and environmental relationships . 

In science teaching, as in othe~ profess·ons , there is 

no one point of' view, but many schools of thought, each ot 

which is baaed on ideas that have resulted either or both from 

exper-ience or constructive thinking. At its best a philosophy 

of seienc.e teaching should be a guide, flexible enough to.in­

clude the best that has come from the past and the newer de­

velopments in tl1e field . 

This ork does not offer the writer ' s philosophy- as the 

11 



only panacea for all the ills 1n science teaching, which 

would suggest fixation ithout el ents of elasticity d 

adaptability, but it does suggest a point of approach to a 

proposed program based _on the needs and interests of the 

students in a part1cu1ar locale. The writer does not cl 1m 

priority of new ideas, but adaptation to a designated situa-
, 

tion with a hope of peri' o ing a ore quali t tive job. ~. 

Durin the course of preparing this work 1 t r1 s nec­

essary f"or the author to avail himself of th contributions 

of many people and agencies which he bas acknowledged by 

footnotes. Here he acknowledges his indebtedness to them 

and all other. persons whose influences figured 1n the de­

velo ent of this work. Speeial. appreciatio go0 s to Dr • 

• T. lelchoir for his suggestion and explanation of the 

psyeholo ical approach to the scientific method of teaching, 

to Mr. J.E. Ellison for g iding the develonment of this 

work, Mr. H. T. Jones f'or helping to initiate the study, to 

members or the science staff' for hatever . influ nces they may 

have exercised during the progress of courses, and to my wife 

hose challenging inspiration motivated ye uranc-, and to 

hom thi ork is dedicated. 

E. D. C .. 

111. 
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CHAPTER I 

INTRODUCTION 

Aceordin.., to Heiss,1 th youth of today must adjust 

th salves to a much moro complex and cllaotic world than 

existo a generation or even tend eades ago. This is 

fast novmg age in hich strong fores e tending to pro­

d ce r pid changes. Young people eve ,here hav become so 

accust ed. to the phrase "an age of science" that they take 

it for grante and rarely ~top to ref ct on the pre ises 

lying b....~ok of the generalization.. Sampling f the f ctors 

at work in present d y life is .convincing evidence of the 

r pid orld change which sconce precipitates . Teohnolog -

cal advances we.re unparalleled 1n orld War II. Television 

has bee e c onplace and may be slowly changing the enter-

ta nment hab-tts of large se ents of tho population. Tr val 

by air has link d the remotest corners o:f the earth. Deple­

tion of the soil by such natural phenomena as floods, dust 

sto s an erosion, and the rapid increase 1n population make 

adequate food su 1 doubtful 1n the i'Uture. Atomic disc veries 

promise a ne· emancipation 

It seems reasonable top edict that tha foroes or science 

will ply an 1ncreas1n ly • rtant role in the lives of 1ndi-

vi ~tlf s, d that .ore and ore thoy T l be conf onte , 1th 

to - hich have causes and solving pot ntials deepl rooted 

1 
.... lwood D Heiss, J.iodern Science Teaching. l>• 12. 
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in the area of science. The c ual role of science as a 

basic factor in many of ou present-day social d econ mic 

problems aecording to He1ss1 makes tt mandatory for the sci-

ence teacher to look for ult te goa1s of his inst ction be-

yond tho narrow confine¥ of pure science to the social impli­

cat ons that result fro· technolog1c 1 advances. It 1s no 

long r suffieiont to eg t 1e end of" eel cational p1oeedures 

a pre arat on for so e dimly vis oned f t-ure . Young people 

a e exper-iencing life on eve hand. and 1st be condition d 

t adjust to its forces, and to solve th p oblems 1hich e 

t their matur ty eels. ±tis dti'ficult to find a single 

element of social chan e hich does not af:f'cct to immediate 

lives of girls and boys, croat1.ng real problems for th ch 

they rust solve . nThus, science teaches are faced with the 

necossity of becOll'ling ae siti to ese problems o young 

eople, and so setting the stage for learning , th:it s cience 

materials w 11 mak a contribution to tho solution of their 

proble 

The eatest need 1n the f1el or high sch ol sci nee 

teae1ing today is a reorganization of content to 

and inte sts o esent da lifa 0 .3 ccordin 

1 Heir.-:s, on ;--it 14 - .::.::;• ',,J . , p. • 

2 

eet the needs 

to , sc ce 

3 Victor H. !loll , Thc,Te ch1ng of Science in Elemen;rou 
~ Secorulary Schools , p. 12;. 
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t aehers are overwhelmtngly opinionated that meeting the needs 

and interests of' present day life in teaching high school sci­

ence is the most pressing and important problom they face. 1 

"The science that 111 be of practical v lues to house­

wives, cooks, (launderers, ractory orkers, jan1tors 1 lo ers, 

pul 100d cutters, do es ic servant&:], and truck drivers is 

not in all probability the k 

offered •••• " One st not ass 

of science that is usually 

that j_nstruction in the 

fundamental principles of science is a equate preparation to 

meet tho ne ds of all. The real issne is to dete ine ho 

these fundamental principles are to b used in the practical 

situations that the bousew fe or coo ~ me t in her vocation. 

Most of the young people Lin Conroe:I do not need che stry 

or physics or biol gy as such so much as they need the science 

they come in contact with in their daily lives.3 

The science program at Booker T. Jashington High School 

in Conroe, Texas limits itself to colle e preparato organi­

zation and presentation o£ content. The State Department of 

uc tion has a remote but auto tic control of the science 

offerin sin that the school 1n uest on, as do all others 

of the state must meet th requir ments of this department, 

1 
Arcmer w. Hllrd, uHow Shall Sci nee Instruction be 

Organize ?n Science~ ucation, XVIII, o. 4 (1934) 106-112. 

2 
.011, .Q.U• £!!., p. 4-6. 

3 
~-, p. 124. 



but unlike some others of the ·state it has neither the teach­

er pe;-sormel, facilities, or building space to allov for e1ec­

t1ves that would supplaaent the tradit1ona1ly not necessarily 

required, ~t acceptable courses to accoilodate required sci­

ence units. Q(meral Science is a first year high scho l re­

quirement according to the 8-4 plan on which Booker T. 

\lashington operatos and so the respeetive science department 

has offered General Science as such to be follovoo 1th Biol­

ogy and Chemistry in grades ten and twelve respectiv 1Y, be-

e use they vere adaptable to the organization. The content 

of these courses al l '9resuppose future matriculation on a 

college level. 

Science courses shou1d fix their objoctives as prepara­

tion for life, and especially for the life of the majority 

of the people. This involves less emphasis on the technical 

and abstract phases of science, and more on the kind of sci­

ence needed in vocations, 1n leisure.time aotiviti s for 

appr.e 1ation and enjoyment. The int erests of the boys and 

girls in Conroe va y from no sci~ntifio lmowledge and atti­

tude to a general application of scientific principles ex­

isting about them 1n the box factory, saw mills, carbon and 

oil industries, homos an domestic service ranging from maid, 

ya.Pd keeper, chauffeur, and bab sitter to general flunky . 

On the other hand their needs are far ore t e endous by vir­

tue of the existing environment. 

Since the concensus or opinion is that uaeneral Science 



1s meeting tho needs and interests of boys and girls better 

than specialized courses are doing",1 d since the organi­

zation iI!lpel.s General Soience of"ferings in a composite course, 

tllis or for a purpose to suggest an approach to a pro-

posed program for teaching General Sci nc as a course d•s­

ignated at 9th grade level in keeping 11th s~ate roquirement 

and the w-ri ter • s immediate 8-4 schoo1 plan of organ:tzat:i.o , 

and to suggest a method of instruction that E-Jill stim!la.to 

active interests in the eomplete curri lu.~, bus prec1 i­

tating the ......... ~ .. ....u oone:fit for Conroe•s children. This study 

propos s a subs1 iar:r purpose to show how Conroe •s ahildren 

can be made scientific mi de tti..rough this special progr 

or teaching. 

The method emplo, d 1n this study is an analyzation of 

the state adopted course of study, the proposed textbooks by 

the immediate system, and the use of cert in unsta.ndardize 

classroo techniques an procedures devised by the writer . 

The data are obtained from eertain observative criteria re­

veale through follow-ups of a five year span of certain vo-­

cat on and avocation adult activities of former and current 

graduates from Boo er T. ashington. 

orty questionnaires were circulate to the places of 

Negro employment to ascertain the kind of emplo~ ent and 

prof1eieney of Uegro orkers. The writer made twenty-five 

interviews to housewives and to cert n other e .. ployers who 

l 
Noll, .QI?• .£.U., p. 24. 
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did not accept quest onnaires favorably. The Public School 

records were analyz. tor erti nent info tion regardin 

follow-ups of ch ldren who ent red college and the health 

status of Conr 's c_ 11 ren. The Office or tho State De­

part.. ient of Health , elfare 0£":fice , ed Cross Offiee and 

County Clerk 's Off ca furnis ed da n births' and deaths 

an certain orbidity ata on w i.ch this study is based . 

The Utility Companies (natural gas; olectrieity and ater) 

gave certain info tion revealing the retar·e develo_rnent 

of the city in the Hegre areas. This stud further eludes 

r search and stud. of conto pora proposals and co para­

tive ana yses or their findings . 

This or· limits its lf to an approach to a proposed pro­

gram :for teaching Genero.1 Science in th Boo r T. fashington 

1 School wher the int rests a err fro, spec.alizatioµ, 

but are confined to a sta.z dar a r .ture curriculum ich 

d splac~s all 

of int ,r sts. 

lectives ··ith re uired courses irres ;ct ve 

Th wor f'urthor 11 its itself to a situa-

t on h r - 1 c of c ty recreational facilities, an rhere 

ee nomic insecuritie oft n make it imperative for many to 

dr out o school to ssurne adult ood at the nd of fresh­

man hi h school , the year in which Gene al Sc enee 1s offered 

at Booker T. Washingto , but 1en the student 1s of the age 

an' phys:tca st ture t offer help by way of uns ec1n.11z d 

~obs such as caf, laundry, rivate home, yar grocery 

tore h p. For rhol .some and complete 1 v:..ng th school 
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~~els responsible even though it does not finis the student 

1n it curriculum. 

final delitnitation may be seen in the tact that the 

entire high school science program includes only General 

Scienee, Biology, and Chemistry for erades nine, ten, and 

twelve respeet .vely~ 

1 copt for the wOl'ds general seience, propose and pro­

gam, the terms embodied in tlns prob1o have no unusual mean­

ing and m.a1.y be given a general. connotation. F-or this work 

propose eans to suggost unvalidated but sc1entif'ie potential­

ities for teachin General Science 1n a specific locale. ~~ 

gram sugg nts a plan or proo du.re for teaehing General Se!enc 

in the Booker T. ashington High School General Science 1n 

this or refers to a specific course · which is taught inde• 

pen cntly of othor eour-ses, bat w. ch is a cob nation ot phys­

ics, biology, and clle stry not as a series of short and inde­

pendent oourses~ but as they contribµte to a unified eourso 
. 

of instruct on in the practi~al problems ·o~ the pupil's liT. 

It is founded on the progressive offering or ·o1ementary sciences, 

and is the develo .men t of tha-se experiences toward furthor de­

volo _ Jnent and add1t·-011a1 growth of the pupils. 

For :rurther. cl 1 ty the wri tor ef'ines words usad in the 

hypothesis and body of this 1ork. Needs includes everything 

n~cossa to insure the optimum develo >- ent of tho potential 

abilities .of a pupil - intolloctual, physical, moral, emotional, 
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and social - both 1n relation to his present interests• 

abilities and le el of achie~ ent, and in relation to the 

pro able future demands 0£ the individual and of society. 1 

Interests connotes a subjective-obj~ctive attitud, con­

cern, or condition involving a percept~ an idea in atten­

tion, and a combination oT intellectual and feeling conscious­

ness. It may be temporary or permanent based on native curi­

osity and conditioned by experience. 2 
i, • 

Scientifio attitude is the mental readiness to search 

for trut without prejudice, to erum e opinion on the basis 
,, 

of ne evidence, to sook cause-and-effect relationship and 

to discriminate between fact and theory.3 ~ 0114 analyzes the 

scientific attitude to include the follo ing habits: (1) 

"accuracy in all o rations including cnl.culations, observa­

tion, and report0 • The dominating '!,lrge of all science is to­

wards truth and that is not to be reconciled with inaccuracy. 

(2) "Inte11eetual honestyn. .is habit goes beyond the little 

measure of aecuraey that it includes to submerging of personal 

bias and prejudice, and to the acknowle 1gment o:f wrong w n 

1 
Carter V. Good.et DictionfWI of Educatio_p., p. 271. 

3 
~. p. 37. 

l+ 



provod so. (3) "Open- indedness' invol es illingness 

to ace pt ne, d ta an facts and an un: tilli gness to ac­

cept a solution as fin l and ultimate. (4) ttThe habi·t of 

looking for natural cau.,as. 11 It is convicti.on of uni­

ver-so.l operation of the 1 of cause efi"ect, and it 

does away with unnatur 1 p enomenal causes on hi.ch supe -

titions are i"oun ed. (5) ttTh,e habit of suspended judg­

ment" involves the habit of quaiifying conclusions dra; 

in accordance itl fact available and missing. It dis-­

courages jumping to UtU ounded conelusio... • ( 6) u 

habit or cr1tiei&il11 suggests the ab111 ty and villin nes 

to ex.amine onesol:r,. and to look t proposed r me 1 s, ex-

planations, 

sphere. 

natural occurrence in a questionable 

Chapter IV sugeests the scientific method as the near-

est approach tov $ confirming General Sci nc i in the 

xpe-r1onces of the childre For this vork th write 

subscribes to Childsrldefinition of scientific me od . 

1tT1} intellaat11 co andme t of 
scientific method is to learn to think 
in te ~ of things to be done - of ae- s 
to be perfomed - as well as 'Vlhat we 
anticipate -rill happe as a result or 
that which we do. Indeed the heart 
of seie t1fie othod is the hypothesis, 
and to be acceptable a.~ hypothes1s must 
meet the b si tos s1 it must def·i e 

1 
John L. Crti.lds, n e •O ality of Science and the 

Values of Demoeracyu, Science Edncat on XXXIII No. 4-
(1949) 265'. 



nn . et to be perform.ad under do£ t 
ands coific cond·t ons, and it mus 
also describe a result or situation 
t t nl c me t pass, men e act 
described 1s actually carriod out. 

o der to t ach a e ·1d se ent fi­
cally, we havo to teach him to think 

·1 te or def ini to overt acts that 
1 def'ine, re~in, test, rec-on-

st. J,.1.1.ct, and vali ate through pu ic 
means that hieh he asserts 1.s the ease 11 

This study then sugg sts that tha seience teaching 
M 

at Boolce.r T. Tashington High Sebo 1 at Conroe,_ Texas is 

10 

not conti ed ithin the needs and 1nte estG of the high 

school students, and tho.tit does not motivate seienti-

fie queries nor opt environm ntal. adjustments and 

developments vith a .vi~ to changes when the need .arises . 

Thus, the othesis volve to sugg st an approach 

emb ing the scientific thod to a propose General Sci­

ence pro am at. the ninth rade level s 

ate needs and intor<sSts of th 

Booker T. .lashington llig 1 Se ool, 

gh school pu ils 1n 

C oe, Te s. The 

presumption is that pro~ methods of L'1St etion ean cre­

ate a seientifie attitude that p~oc.otos environmental ad­

justments and developments, and a iscriminatocy power 

reflective in other instruotionnl courses in and out 0£ 

school. Authoritative data sh that the e osite noeds 

of all students in Conroe diVide to sh as land large 

percentage of eollege and non-collego potentials respective­

ly. 



Ciu\PT R II 

EVIw.'d OF LIT I TURE 

11 

Except for work done 1n the field of science toward 

revolutionizing the approach to a scientific one by in­

dividuals and state departments, and showing that the very 

nature of science reveals potentials subj~ct to d~c 

controls influontial in the lives of people and therefore 

requires constant readaptation of s bject matter, methods 

and devices to meet the needs of people, and except for 

such studies as are referred to in Chapter III, The 

History or Science Education there exists no related 

study. 

These studies all recognize and acknowledge a dominat­

ing influence of science on lif, but hof the various ele­

ments of science shall be included and ta ght tom et the 

needs and interests of high school youth have engineered 

the several studies. 

Instruction in Science; an outgrowth o~ a cooperative 

effort by the membership of the 1' orth Central Association 

o:r Colleges and Secondary Schools in 1928 is an effort to 

dete · ine Americats standing in secondary education. This 

study was initiated on the belief, "that the people of the 

United States are nov getting a new conception of education. 

1 
Wilbur L. Beauchamp, Instruction in Science, pp. 1 3. 
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They are co ng to loo~ upon education as a preparation 

for citizenship and for aily life rather than fr~ the 

m noy retu~n from it. They are loo g u .o the high 

schcol ~s a place for their bys an girls to profit 

at a per1o •hen the are not yet ace ptable to 1ndustry.,n1 

'11th the inadequate fund prov ed, th committee reduced 

its study to cover, 'those things hieh perta _ed strictly 

to econdar:v education, th t s, its organ zation; its 

curriculum,. ineludin some of the ore fundarnental su 

jeets, and particularl those subjects on which a compar-

ison could be made be~!een the present and earlier periods ••• t.t2 

Thus, the evolving Inst etions in Science summarizes 

this survey or instruction 1n science. ilbur L .. Beauchamp) 

carefully analyz d availa 1 eours .s of ·stu y aterials , 

and visited a considerable nu:bor or schools to ac aint 

h1msel£ more in detail with the practices and procedures 

in schools judged to be outstanding 1n the science ork. 

The investigator found that general science courses had 

risen. Che istry instruction had be n alt rd to bring 

the subject natter to actual life conditions, and the 

1 
Beauchamp, .ill?•~- ·p. v. 

2 Ibid. n. vi. 
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important position or science as a sub~ect of study in 

the schools usvif e an xten ed tr ut ent of its aims, 

content, d ta hing proc ures. The data presented 

in eate that, in general, the cours s of stud are not 

based pon an adequate and clear-cut thee of education. 

The. ra se the u st on f .hather or not it is a visable 

t pr cee in the r vision ex1stin courses o:f study 

unt 1 more evidence is obtain d to serv as a bass for 

such rev sion. bservation of classroo teac11ng and 

the iff rent su gestion~ giv n in the co rses of study 

ind cate reat c nfusion as the methods to bee ployed 

in teach·ng science. shift has occur d fro the or-

ganizat on of cours sin terms of topic~ and subtopic 

to organ zat1on aroun c rtain jor 1 as or concepts. 

A sh1 t has taken placer the to calm th of de-

v lo ng a to 1c to the roblem m thod of development. 

Agre tr em has13 on the int rpr tation of the nvir n-

nt 1s observ 1.. th m re r c nt co rses. A ide­

sprea u~e of 11 ustr t vc materials su~pll d by n s­

pap rs, g~zin s, and gove ant bull tins was also ob­

erv 1n all science classes. The se of the alas room 

per for oral rec tat·ons has n eplace to a con-

s d rabl xtent ., th us of the r.iod for study pur-

oses under the s 

tion or t ri 

ervision of the t aeher. 

to s rv as stu gu:!.d C! 1s 

The 1ntroduc­

pparently 
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wides read. The more recent courses of s,tudy include 

a much greator number and variety of suggestions for teach­

in than the o1der courses. The laboratory wor in the 

specialized sc1one s has, in the past, often bee divorced 

from the ,ork 1n the textbook. ~ore attention 1s being 

given to visual aids than ,_ver before. This 11st or 
i nnovatin practices does not nec~ssarily 1nd1 te the 

chan e which should b broug t about 1n th te ching of 

science. The tr nds do, ev r, "disalos the variations 

from the om1nant practic which na: w 11 result 1n 

ro ress and which., as already stated, should b given 

careful con id ration by those who ertakin the 

prov~ment 0£ inst etion in sci nee at the secondary 

school 1 v 1.01 

Science 1n G~neral ucation2 appeared 1n 1948 as 

the s lt of a conviction that college teachers every­

w ere ere inter sted 1n curricula chan es occurring in 

siste institutions. This study brings together a set 

or state ants from representat ve inst tutions describing 

scienc eottrses for the s ent who does not intend to 

d vote his 11.fe to science or to a r.l ted occupation. 

l 
Beaueh:unp, .212. .£ti. , p. 6 • 

2 
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It presents detailed information about a ride variety 

or such courses to"ct~er nth discussions or the ilo­

so hie princ ples on which they rest. This study is 

fu ther design d to report the pro r ss alr ady ma e 1n 

overoomin difficulties 1 sc ence ucation 1 a f 

in titutions for the enefit of those faculti sonly 

ow be-1nn1 n to reconsider the ai of gher eduction 

for th thousands f ~tu ents who do not ish become 

speci sts ors ars 1 any rticu ~ fiel , but 

· 1 do ish to g in en ugh kno e ge to ma .e int lligent 

ci 1 ns as c tizJns. H re·n li s the analo of this 

stu y to that or t 1tar1 s. 

Tho stu~ :furtho sho1s th t f colle s ha.vo rea-

11 oo tle necessity of or izin ~cience t eet the 

de or onera educa on, and thnt all courses should ,,, 

b offered on a s.qu~ntial b s s _row_ng out of th 

ent1 s high ehool repar tory co sos th t ore se­

quen i 1 on he b s s or his inter st~. (It dos recognize 

the fixat on of G.neral Science fist, or in the ninth 

gr depending on t e 1 of orgfi!l. zation, d the !'ixa-

tion or iology ., n the tontt. grade. ) Thus, t e r vision 

t e legs all 1 rev·s on of _ gh sc ool sciences 

1 arat v ... ,. and h s rea 1zat1on ma ~ Seience General -
it r's s u y.. 

not 0 r pr llel y b seen in Science Teach rs 
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esourees.1 

It is a tudy of fifteen ~aryland egro Secondary Schools 

designed to investigato science teachers' obj ct1ves and 

attitudes toward using community resourc sand data 1n 

teac ing. The stu y as launched on the b 11 f that science 

t ach rs would be dir ct d to self-evaluation and improved 

teaching practic s, and further that the state or yland 

and ? organ State College officials -rould be aided 1n chart­

ing ne direct1 ns in science educati n. The study re­

veale that high school science tea ers n eded to concen­

tr te ore fully on the import ce of the physical environ­

ment; that learning situati ns are 1nereas. ngly centered 

in p rsonal and co ity problems; that biologic and 

physical resourc s of the community have en used in 

funct1 nal purposes by providing the kins of learning and 

e perience that conver e into such areas of human acti­

v·ty ash alth, safety, citizenship, de ·ocr t·c living, 

oeial adjustmentt rsonality and good taste; that needs 

for teacher competence developed 1n functional areas of 

science, non-science areas, scientific thod or problem 

solving, use of community resources, adult education 

1 
Th mas P. Frasor, "Science T t.H~hers Objectives and 

Attitude~ To ards Using Comm.unity esources 0 ,. Science 
F..ducation XX.XIII ~o. 5 (194) 350-60. 
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extra class activities and into cu tur relati nships, 

and that the areas in which science teachers ne broad 

understandin s are hUJ'!"..an growth and develo ent , and sec­

ondary education ( including the place of science in its 

program) . Finally the s dy b c es valuable to organ 

State College in redesigning its curriculum to provide 

unif1 and broad background for all students because 

0 to eet then eds of today ' s complex society, science 

teachers need a de range of knowledge and a broad bac -

round of general ucation, 111 

The relations pot Victor H. Noll 1 s2 curr nt study 

ies 1n h s ro osed scientific ethod to teach all sciences 

and to procure a scientific mind, his proposed science 

curriculum that det r ines hat 5c1enees ill actually 

function 1n the lives of young people, and s proposed 

easur ent for achievement in science by the preferred 

ob ect1v testin ·ethod . 

Summ 

Se 1 enc 1n .:.:.;:J.::,.,;;.:;;.:=:.:=.;;:.:::.:.;:::..:. pl 1ng 

,2l Fiftv- Six in..~esot Schoo1s3 reveals th t cience 

l 
rasor , QE• c1t., p. 360. 

2 

3 
Kenneth · • d rson "S ary of the lative 

chieve ents of the Ob3ectlves of Seconda School Science 
a p esentat ve S :pl n of :'1fty-S1x Minnesota Schools", 

Science ~ucat on II o. 5 (1949) 3 3-328. 
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inntruction in the Ainnesot high schools in 1946-4? 
was in need of improvement. This study resulted in sug­

g .stions by teachers that colleges and univers ties di­

rectly ent stod it the preparation of science teachers 

be seriously concerned. 

This study did not nclu e all sciences. It had 

for its purpose to desc ibe the eu~rent J> actices the 

teaching of scien~es , the teaehers in terms of prepara­

tion, experience, teaching load, teaching objectives, 

and professional activities; to deter 1ne the relative 

cont 1but1ons off ctual information, understanding or 
principlost scientific attitudes and 1ntell1g nee t the 

U!!-derstanding of the scientific met od, to determine which 

pupil factor or factors 1n the pupils ' b c ground contri­

buted to the achievement of the objectives of science in­

struction, and to detc 1ne h1ch t acher factors, or 

factors in the t ach ng situation contribute to the achieve­

ment of the objectives in science instruct~on. 

The study results showed a lac or preparation of 

the teacher in the sciences, th d pendence on textboo s 

and manuals , the lack of understanding as regards the sc1-

intif1c ethod in scienee, the lack of procedures ford -

ve optng the understanding or pr .. neiples d acqu. sition 

of s~ientif1c attitudes, the lack of differentiation 1n 

terms of curricular materials, and the lack of profession­

ali m. 
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San Francisco State College initiated a revision cf 

its curriculum and science apart ent on th high school 

science experiences of 506 non~science curricu1a students 

in a study by Stanle v. Morse. The sci nces most fre-

quently included in th survey were Che 1st , iolog, 

and G neral Science 1n th o er named. The 1nv stigator 

believew t t General c_ence f 11 t ird because man of 

the 5'06 students reporting o y high school sci noes had 

been xpose to General cie1ce as arly s the seventh 

grade and ther for did not ·nclud it 1n the high school 

su vey. This study in ic te th t studies in the two 

broad a e~s of biological sc!enc and physic 1 science had 

b no itted £ro approxi ely o et ird or the 506 stu-

ents. Therefore the theory ( analagous to the writer's 

study) evol es that any college p ogram designed to round 

out the tot 1 eJtp rienca of the students shoul include 

both science areas. 

The a.dequac o· the scientific method of instruction 

as a suggestive appro ch to ing General Science ~ean-

ing ul by motivating scientific thi~.king is ma.do a more 

·es rable oal by the Blair and Goodson study.2 In 1938 

l 
Stanl.ey • orse, 11 Hich School Science Exporiences 

or 506 ion Science Curl"icula College Students", sc·ence 
cat on,. • No. 2 ( 19;0) 117-26. 

2 
Glenn M. Blair and rrax • Goodson, "D. v lon ent or 

Sci nt1fic · Thiru-:in Through Gener Science 11 , School eview 
XLVII No. 11 (1939 695-701. 
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these two men made a tu.dy to see if General Science 

would automatically teach scientific thinking or if spe• 

cial effort of deliberate attGmpt toward developing 

scientific thinking were nee s ary. 

The Noll test ~ as the inst ent used in this study. 

Three gr ups of ninth grade children were used - one 

roup ta ing G n ral Science where the teachers made spe­

cial error to teach scientific thinking - one group ta1-

ing General sciene where the teachers made no special 

effort to teach scientific thinking - .and one group of 

.on-sci nee ch:ldren. 

~e test series showed th t the specially taught 

ch~ldren in General Science where the tech r' aim was 

sci ntific thin in showed a gain of 7.3; the children 

taught •ri th no emphasis on scientific thin i.'lC made a 

~. gain, d the non-science childr n showed a 4.8 gain. 

This study seems to indic3te th t studying Gener .l 

Science will not 1 and of 1t elf make a un_que contri-

but on to the development of scienti~ie attitude on the 

part or ninth gr e pp· s; th0 t marked improvement in 

sc1ent1f1 thinking is secured ho1 ver through the G neral 

Scienc course. :rhen speci 1 attention is direct d toward 

obtaining this outco e, and turth r th t op_n-minded 

thin~{ ng fro caus -to-effect 1 not , 1 . deri ble . ,· 

from a course labeled General Science but tha such results 
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are secured only when the General Science course provides 

specific opportunities for training in thinking of this 

type. 

These revie s do not portend all inclusiveness, but 

the· 1o represent soma of the most nearly and curr ntly 

related. 
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CHAPT6 Ill 

HISTO OF SCI -. EDUCTION 

IN Al , IC.AN SCH 0LS 

limterial for this eh.apt r was secured in the n 

from MQdern Science Teaching.1 This chapter _inds s1 ni-

fie3nce only the fact t t revie ing th development 

of scienca ucati sh s ore cl arly and efinitely the 

e phasis plnced on science in the delineation of the 

e 1. nar -ow school curricula to a ide and !versified 

s here 1n the ode sc1ool organization, and the advent 

an. rtance of science in the writer ' s re~pective high 

school curricu.l • 

For al education i n erica began about 1635' with 

the founding of the first Latin gra.- r sc ool . These 

schools were establ1shod as college preparatory schools 

for oys contemplating professions, but they soon died 

out because ot their failur to meet the needs of the 

times. Record gives no ppoarance of any science offer­

schools. 

Public nca. e. es began replacing these schools about 

1750 and by 18,0 were the dominant secon ary school type . 

The aeade 1es were designed to eet the ne s of the boys 

and girls ho were not going to college. 1ach of~ered a 

much ore practical curriculum. Here science education 

1 
Heiss, !! y., _sm • .£!!. pp. 4-12. 
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began by way or natural philosophy, a for runner of physics. 

The free public high school grew out of' the academy 

and included a curriculum of science influenc d by those 

in the acade ies. These consisted for the ost part, 

of na al ph losophy, natur history, anct h mistry. 

,ach of these sciences was 1n the curriculum of the first 

erican high school founded in Boston 1n 1821. 

ra tura philoso hy had 1 ts bo innings 1n the opean 

schoo1 d s brought to rica an included in the 

curricula of the earliest academies. It consisted of 

material selecte fro th field of p y 1c, astronomy, 

and earth science. ~ t~eatment as larg ly de~criptive 

and there as i ttle or no 1 boratory wor • -w.n of the 

textboo s were 1nduct1ve 1n th ir method. A topic as 

intr ueed w1 th a problem, which as not explained. The 

topic u ually ended with a state nt or a principle. 

So ,e of the early te tboo s went through a man:v as forty 

editions. 

Che istry was offered as an elective subject in the 

cu -.1cu1 of the lish High Seh ol in Boston in 1821. 

Generally che istry had ;av ry uncertain place .in curr1o­

ular off rings. Thus, s c high schools had t w£1le 

others did not. ittle or no laboratory wor was done 

by students prior to 1860 since many schools had di.ff1-

cu ty 1n getting apparatus and che oals. 

Botany and zoolo~y co prised th natural hi tory 
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oourse offered in the early academi s bllt there was no 

ntegrat:J.on or these as •1e have now in the high schoo1 

biology course. Tho emphasis was on the learning or 
facts. Considerable att ntion an given to the physiology 

and morpholo of plants and animals. 

iJl appraisal of the scienco educat :on of the first 

fifty ea~s or the high school movement ould seem to 

indicate that the co rs s ere taught primn ily tor their 

practical and informational values. Tl1 re was little or 

o laboratory or de::1onstration wor ... , and great e ·1phasis 

was placed on the memorization of f~ctual mt.rial. The 

oou~ses vero popular and we~e ta e by y students who 

were .ot going to college. Although some of the text• 

books wer inductive in development, most of the teaching 

was by lecture and r citation methods. 

Between 1872 and 1900 colleges influenced the sciences 

offered in high school. Har ard too - the 1 a in 1872 by 

stip latin acceptance of physics and other high school 

sciences acceptable fo~ college ont ance, and later stand­

ardizing a list ot forty-six acceptable experi ants in 

p ... ysics for college entrance. Thus, offerings in high 

school science gravitated toward college req irements. 

The colleges further conditioned and limited the high 

school science C)' terings by p eparing thf.lir cour es of 

study on the sis of colleg r quirements for entrance, 

and consequently evecy student took th requ_red courses 
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for college preparation whether he plan.~ed going to 

college or not. Many of the high school textbooks became 

s1mpl-fied and more con ensed college courses having no 

value beyond that of college entrance. 

The college continued to exert its influence in 

conditioning the high school science curricula down 

throug thee rly years or this century. 

Committee of Ten, e~ the National Educ t1on ssoc1-

nt1on in their 1893, 99, an·~ 96 reports on college entrance 

requirements 1n1t1ated a movement toward standardization 

whieh culminated in the organization of the College -

trance Board. Prior to thee re orts high schools had 

beon offering short te courses in many seiances such as 

physics, chemistry, astrono , geology, botany, zoology 

and physiology. This Committee on College Entrance Re­

quirements condemned the practice of short courses and 

recommended full year courses in few~r sciences. Th.us, 

the first attempted standardized science sequence for high 

schools ea.me about. The courses proposed were, First 

year - physical geography; Second year - biology; Third 

year - physics, and Fourth year - chemistry. 

Twiss1 sutns up the effects of the period of college 

domination of high school science as followst 

1 

fho I. R. aum!.'.s L1orary 
Prairie View A. & K. Cell .. • 
~1ev1.,i-. 



"As far as science 1a concerned 
the results have been both good and 
bad. Among the good :res lts are 
the establishment of the principles 
(1) that high ehool teachers should 
have adequate college training for 
their ork (2) that labor tory 
work, f1el e oursions, and some 
referonca book o k should be oar-. 
ried on 1n connection with each of 
the sciences, (3) that chools should 
be adequately equipped with labora­
tor es, apparatu~, and 11brar1 for 
such work, (l+) that double labora­
tory periods nh . be provided 1n 
the time schedules for the labora­
tory o:,;eroises, (5} that labo at ry 

· notes should be systematically en­
ter din srit ble books by t.he stu­
dents, (6) that pup1ls should be 
taught not merely to mo ize but 
to think.. Among the d result have 
been (1) the tend ncy to cast all in­
structi~n in one mold in the attempts 
to meet the specific tins of syllabi 
and exaoinations (2} over-emphasis on 
tho ass .. m11 tion of subject matt r 
and the consequent undervaluat1Qll of 
the soientific meth d of ~tudy by 
means of which the subject matler of 
science 1 bes ,cqu rad, an (3) 
worst or all discour gement of 1n1-
t1 ·tive on the p~rt of school t ach­
ors and administrators because or 
the b rdenscme a unts of subj ct 
matter that were called for by these 
authoritativ s7_.lab1.n 

Read.ustments became v1d nt b t en 19 0~19 o. 

26 

The col ege d etated hi h school curricula ol arly proved 

their ina oquac1 s to meet .the no s of yotm people. The 

hi h school population was 1ncr as d and the demand for a 

c ifferent ty e of eurrieulum was evident. A jun .. or high 

school movement was egun. 
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~fost pertinent to the develo~ ent of this ork how-

ever is the change in s~ience offerings that concomi-

tant to the r organization of the school plans. About 

this time 1n an attempt tom et both the needs of the 

changed high school population is the significant intro­

duction of gener 1 c1enoe to replace physical geography 

as the f1 st year subject of the four year science se­

quenc. Th1s chane came about in an attempt to eet 

tho nod of at r 1nal course in science for students 

not going to colleg and also to provide an e ploratory 

cours £or the later specialized sciences. 

In some or the ne junior high schools the science 

offerings were pushed down into the seventh and eiehth 

grades. This had the effect of increasing the opportuni­

ties for science experience over a longer p riod of 

schooling. In the course general sc .nee largely replaced 

ph s ical geo raphy. 

The tren toward change, to meet ore ad~ uately the 

new r de son the high sehool, moved lowly, but as 

accel r -ted by the reports of the C ssion on the Reor-

ganization of S condary Bdueation of the tioual Education 

ssociation. A sub-co ttee of this eo 1ss1on gave the 

first report dealing exclusively 1th the teaching of sci­

ence in the sec ndary school, and const tutes one of the 

landmarks in science teaching 1n erican schools. 

This report gave to an emerging sc ence 
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sequence in the high school and pointed science instruc­

tion toward lurgor social goals than had been t e pre­

v ously. The report showed further ho science instruc­

tion could contribute to the cardinal prino plos of 

seeon ary ducat1on. 

The Thirty.First Yearboo of the National Soc1 ty for 

the Study of F.ducation advocated for the first t me a 

twelve year sequence begin..~ing in the elementary sc ool 

and extending thro gh the high school. It also ad~~c~ted 

that scienee instruction on all school levels be organized 

around certain broad concepts or generalizations. 

!n 1938 the C; issio on Secondary School Curriculum 

o£ the Progressiv ~ducation ~ssoc1at1on issued a report , 

"Science in General ucat on" which advocated that high 

school sci nee be taught a.roun broad areas of living 

such as (1) personal livi g, (2) m diate personal-social 

relat onships, (3} social-civic relationships, (4 ) economic 

relationships , (5} t.he disposition and abilit:, to use re­

flective thinking 1n tho solution o proble s. 

The National Comtt1ittee on Science Teaching of the 

Department of Science of the National ucation Association, 

after a three yoar study issue a ser1e$ ot reports in 1942. 

Two of these reports had to do with the changed em sis 

on the teaching of Science 1n e~ic. These eports ore 

Science ~ea.chipg for Better Liv-ipg and !ladireot1ng Science 
I 



report~ bore tre endo s s gnificance because they , ere 

pre ed by science teaohors. They a voe te so!'lm1hn. t 

t o e po nt of vi~•t as of the Prog essi'V ~~ cation 

iSSociation m ntioncd lre dy but per ps they might 
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ve gone further in S' g sting that pupils havz science 

n eds in such areas or liv:ln as safety,. cons vation, 

health, and vocat on. 

The National Society tor the Study of ducation pub­

lish 1 it Forty-Sixth Yearboo .. entitled. "Sci nca uca­

tion in erict1n School" in 1947 and stressed the 1m­

porta.~c of science tau ht tor its functional value in 

ai ing the adjustment of individuals. It urg d upport 

of the inclination or tend-ncy to off r physic l ~cience 

in the high sohool for those pupils not going further 1n 

th study of science. 



CHAPT IV 

SUGGESTED METHODS ADAPT BLE TO THE 

SCIENTIFIC PP OCH 

30 

This chapter is designed to suggest methods and tech­

niques of teaeh ng that are specific· lly adaptable to the 

follo :tng proposed , or any science program, and susceptable 

to a proach by way of the scientific method . 

"Science is quite as ch a method as it 1s subject 

matter",1 and the feeling has been growing that th~ im­

portant outcomes ot science stud a.a training values r th­

er than factual information. 

There is no one best othod ap~rt from the person do­

ing it, the material with h1eh it 1s done, the person to 

:rho it 1s done , an the con itions u.nd r - ieh it 1s one. 

Thus, all experimental evaluation of ethod 1n'V'olv1ng the 

humane oment 1s nee ssarily inconclus ve and should be 

in general tei-ms as is true in this give~ situation. et 

the scientific attitude and the scientific eth are con­

sidered or import t to the 1n 1vidu 1 1n ~eeting his 

life problems than the me ory or racts. 3 

1 

2 

Elliot R. Downing "The •lements and ~areguards of 
Scientific Thinking", scientific Monthl:I[ ................. I o. 3 (1928 ) 
231-l+-3 . 

2 

3 
Victor H. To111 n bout Integra.t on in Science?" 

School Science and Ma~hcrnat1cs XLI No. 3 (1941) 242. 
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The teacher raust formulate a philosophy of teaching 

and oreate met,.. ods to suit his own eondi t1.on and needs, 1 

but he must guard against the fixation and rigidit of 

his philoso hy an method else it baco es unscientific. 

They shoul.d be flexible, adaptable, and developing in na­

ture to the conditions and factors or social change. Tho 

p oblems ccnfront g boys an girls ver here are com­

pl x and certainly 1n this local of study hore they are 

to be~ een stand rds of idealistic virtuoo and the 1m-

oral1ty often contingent with saw mill living; •here a 

sense of the beautiful and yearning for the cultures of 

civilization are th a.rted 1th the chap, gaudy, and self­

ish; here parental gu1 oncG 1n the interpretation of the 

physical ph nomena or life and earth 1s the public school 

teaehor•s task, an where certain laws of nature are taboo 

for parental and public discussion 1th the child. Yet 

this same child e eriences and satisfies h1s qu ries un­

sc1ent1fica1ly and often uiu-e iably - just to mention a 

fe f of his problems. 

He1ss2 says this complexity is true not only because 

tho forces bringing about social and economic changes are 

com lex but also because individuals differ in hereditary 

1 
Heiss 1 .212• cit., • 14. 

2 
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background - emotional patte St needs o.nd zensory equip­

ment. This m~ans that ~any different typos of behavior 

will result from group of bo sand girls demand ng ad­

justmont f o the same situation. 

The writer su gests the scientific approach as the 

near r.ot toward helping students adju t to the sitnations 

confr nting them. This ofeourse rurth r sng ests study­

ing the broad pictu o of their present day life ands e-. 
ing the larger spacts from hich their proble s arise. 

ccord ng to the Fort -Sixth Y al". ook1 · a....-1 individual 

ca.,mot appreciate the importance and the many contributions 

of science unless he has some unde standing of his envi­

ronm nt an the , 1a seienc affects bot 1 the envir nment 

and h sown life situations. 

D. Smith2 predicts that unless the seie ce curric­

ul 1s made more app ling to the normal pupil and more 

functional in daily living, not only will the school sci­

ence program: suffer but ventually t clmolo ic l civ111• 

zat1on itself 111 ay the penalt for the 1nab111ty of 

educators tom et the challenge of . c1entif1c progress. 

The real instructional proble Sm th3 says then is to 

1 
Nolson D. Henry, :gbe Forty-Sixth Y~arbool., P• 178. 

2 
Victor c. Smith, 0 Making the Secondary Science 

Program Function", Socondary Jduoation, XII Iiio. ? (1945) 6. 

3 
Ibid. -
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select th crucial , unct· nal terial n eded in a given 

situation, and to teach it nte ~ively 

ell . 

scientific ly 

The scion 1 ic eethod in this ca~e then suggests the 

us of' labo ato .. 1 struct ... on and e 1 e_1t. It further 

1··. i not nee ss ril a sc enoe 1 o ~ ory only, but 

sitn.ation of whate r guise . ost or the ethods 

p culiar to scienc tea h· aris o t of its exten iv 

re i~nee upon the · labo to 

Su1ta le an ve 1 pr pr 

1 

tive et ods of iner the 

an gene l zation writ 

ru .. not as an 111 is 

the so1enee teach r s C 

Though contra to the 

. 

demo.s r tions a e effe -

e lit 0£ sc1e tific law 

r of ... rs tis b1 1 cer-. 

one, ta an ass t to 

s. 

it r •s o1nt of vim Noll2 

SU ests tht unl ss there are mor justifiable reason 

per o 

rm he exper 

. ,en 1vo o e, 

the te c er ma just as el pr­

a e onstrntio if 1 s rather 

there y err~ot sa ng or a i ent. 

t th tr oo tends t t no sac fie should be made 

at the expense of le rning" further justification for 

demonst ation y seen 1n the r,f,\orma.nee of a ifficult 

1 
011 , 5m. cit. , p. 44. 

2 
Holl , ~ • cit. , p . 44. 
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or dangerous experiment and e,qtecially with inexperienced 

pupils . l ~enever there is an experi- ent that cannot be 

performed individually within one class period , the teach­

er may resort to demonstration. 

reverse sense or hat has been st ted ma seem to 

sug est that individual laboratory e~er entation may be 

def rre to '"1mple , short an* less expensiva experiments. 

Ho ever this does not mean througho t the course, but that 

experiments for dividua.1 performance should be selected 

that can be successf'ully performed by 11 the pupils. 

To facilitate the laboratory methOd pupils should be 

required to submit brief but carefull and accur tely 

written reports ore periments . Al.though no study can 

cla to settl th best metho for reportin laboratory 

experillents, they all a ree that , "the important element 

is not by what :method th experiment is recorded but how 

ell it is recorded by hatever eth is us d ."2 

Pupils should further b-0 required to malt simple, 

analytic rawings rather than represontative ones. Prob­

ably the chief, if not only justification for laborator1 

dra: ings is to c rifY and fix in th inds of pupils th 

th n s arn d. or to b learn d. Th analytic dra ings 

l 
Noll, _sm. ai~. • 47. 

2 
---l:s·' p 5 
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aim primarily to sho structure and function without ref'• 

eronce to artistic cf~ect or pictorial detai hile tho 

roprosentntivo d~aving emphanizes the artistic effect 

perhaps nt the 

:rn an e~p~r ,.ent cond.ucte in Conoral cience, r 1 

found t t repre ative dra ing not o ly fails to aid 

emo but may someti~es it r era 1th 1t. It causes 

bad ha its of una ytio study; it prod ces co yists in­

stead of scientists, an it 11 i~ishes i nt sts. The 

anal tic dr ug n tho other hand aids t tion and 

directs ttontion to thw es ~ential ·f ~ e of the ex­

perime!'lt. 

Othe~ availabl e rimental evidonco on analytic 

and 19e~ iresentat:tv drm.'in.,.s ather consi t nt y indicate 

that tle l tter e_dom, if v-r s t1fies the l~rge ount 

of t me involved. Ho; ,ever with th f 1 a ti t c, certain 

concomitant so.tis act ens may be a.c __ eve 1_1 the construc­

tion but ·ith tho :v__,rage pupil the titne co d be spent 

1c _ ore wise .y. 

The scientific othod suggests a use of la or toy 

manuals only in a p~obl tie situation. 

necessar ly e tu in the pu 11 loose 

is oas not 

th labora-

toy 1th no inntruetions or 1th oral inst ctions only. 

1 
• C. Ayer, Tho Pszc.1olggi of Drawin§ with Spocial 

~eronce to Laboratott T~aching , pp. 16?-b . 
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It means that the teacher presents a variety of proble 

to the class , :from which the individual pupils select 

challenging onos and the teacher and pupil together fo -

ul.ate the problem and the method or solution without 

printe or written directions, making tho initiative rest 

with the pupil instead of the teacher . ccording to Noll1 

the problem method, if properly administered, provides 

sti?!IUlation and :uotivation to the p p11, causing him to 

thinlt arder and to achieve more than if he rere taught 

by the usual laborato ual style, This traditional 

use or the manual, lloll2 thinks results 1n a cook-boo!~ type 

or ork char cter1zed by slavish following of printed di­

rections. 

Hunter3 and alter4 ong others de separate in­

vest gations of me ods conducting laborato work 1th 

ma uals. Both used .manuals 1th oertnin gro ps and some 

1 
Noll , .2.Il• 91 t . , p. 53. 

2 
n.!g. p. 53 ., 

3 
G. w. Hunter, nThe Oral Method Versus the Laboratory 

·Ianual 1n the Laboratory" , Qchool Science q.sd Mathematics 
No. 4 <1930) 429-432• 

4 
C.H. Walter , 0 The Individual Laboratory Method of 

Teaching Physics When No Printed Directions are Used", School 
Science and Mathematics XXII No. l (1922) 29- 32. 
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variety of tho proble method in which th pupil formulated ., 
his ow:1 lnbo atory problem and pro~edure. Tho results 1n 

di~atod superiority of the problem method to others. 

~mother suggeoti e technique. that may aid the sctenti• 

fie instructional method lies in the use of workbooks. 

Yet, there h s been ouch dif_erence of opinion as to their 

actual influence upon achievement. Some teuo e.rs are very 

enthusiastic over or books, hile others consider them 

merely a novel or oraz • T"nus, a number of stu ios have 

been ruade 1.n an attempt to evaluate the!~ us s a teach-
l. 2 ing aid. ong them are stud1 s 'b,/ Browning; Burd, and 

PetersC'\u and Douglass3 w·1ieh 1nd1oa.te unani ously that 

workbooks, al though thay seldom s am to, may re t 1 t 1n 

greater learning (1~ properly used) as measured by objec­

tive tests of achievement 1..'l science. These studi s fur­

ther indicate that there is 11ttle easur ble difference 

1 
Charles A. Browning, 11 Tbe Work-Shoat for High So ool 

Ph sics11
, P,cie,noe Education XVIII 110. 2 (1934) 37-41. 

2 
A. r. Hurd.1. 11':fhe Wo=tkbook As Instructional tdn 

§cnoo~ Rpview XLIII No. 10(1935) 608~13. t 

A. W. Hurd, "The Textbook Versus ?orksh-ets in 
Instruction" 1 .~ilucational SuWffision and Adm1n1stre.lj1on 
XVII l'o. 12 tl931} U'.iZ661+. . 

3 
~orge • Peterson and Harold R. Douglass , "Published 

Worubooks Versus Pu .il ~ade oteboo • 1n Ninth Grade General 
Science 11

, School ReXie;'! XLIII No. _Q (1935') 608-613. 
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be en the coo plis:uncnt of classes who usa wo books 

d thoso ho do not . Thus , the rritar orrers the u e of 

or :bool--s as an instructi nal id on the e.s •pt on that 

if and ~hen the teacher o advant.a. eou$ly stil.mlato 

4 
pils to self activity, and to pre ent a cop h nsive 

set or ~~oble st t wi 1 result 1n a feel ng of g eater 

a .. com 1 ohr'ent and t'!atisfaction on the -- t of t .. o pupil , 

the teem iqt..-~ is worth the whi le . Certainly the 1 ter 

does not su g st sing wo~ boc· s ~or 

Tho 1: t e of vi ~ua1 s as at ch1ng device has na~er 
\, 

ee doubted for it sees reasonable to assume hat tne 

gre ter the variety of sen e impression.~ utilized _ le n-
1 

in tho ., re effective it ?111 • Carl • W an ong 

others used !l posstblo v-1s al 1ds, including . ounted 

p1ctur s, slide , and films 1n Gener 1 S 1 nc and eon­

el ed th-lt groups aught w1 th vist.1 l aid da ices learned 
2 

more than groups ta ght i t..hout them. Noll co.."'leludes 

that visual aids ke fo~ hig1er acrl.evemen~ than o visu-

1 ads and that enployi g projection appar tus such as 

slid sand fil .s se m to be the ost effective . 

Finally th · - iter onggo~ts organ_zation and p esenta­

t1on of material.:! of i..t1st etion . methods that encour ge 

l 
C r l •. •Tyman, nv1sua2. . ds - or What orth?'' 

S~1ence E4uoation XVI Jo. ~ (19 2) 291-296. 

2 
J. oll , .Q.12 • Cit• , n. 56 • 
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1mum of rreedo and sel£ directi on d 

that permit the fullest possible provision for individual 

dittcrenees. Freedom for th pu il rests obief'ly on the 

development of greater interest 1n the subjoct, wi er and 

more varied reading, greater originality an 1nit1at1~et 

and increased pleasur from the study of the subject. 

It oul.d seem to follow now that choice or method 
l 

would be th teacher's first concern. Here 1011 again 

suggests that it may p obably be assumed that if one plan 

accomplishes uimum freed and pu ·l self i action, 

others of repute might e c peeted to do so too. The dis­

tinguishing features of ~~ch popularly discus ed plans as 

the Dalton, Morr ison, or Winnetka Plans over the ore tra­

ditional ones may sug est th0lllselves ~ import ant 1n the 

teacher's sel ction. The 1rst distinction lies 1n the 

unit organization whare supject matter is organized into 

moaningfUl wholes instead of arti.fic1 land bitrary 

chapters'. The seoond distinction lies in 1nd1v1dual1zed 
' instruction. This does- not man nagl cting group dis-

cussions and presentations, but in the main e."ich individ­

u l pupil procee~s at his own r tc, and he foll ows his 

interests 1n the study 9f tho unit toge ar with m1n1-

equ1re essentials. 

1 
Noll, £1?• ,sll., p. 58. 
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·!atkins3 are all in agree ent 

that the unit plan as such has certain a _:vantages over the 

usual dai assignment pl o.nd this superiority centers 

largoly around tho :foll.owing three points, childr n t ught 

by . t11c unit plm se m to retain longer \?hat ran - arn d 

than those taught b trn.d1tionc1 mat1ods, the un·t plan 

produces better ·results it respect to understanding or 
pr~ciplo~ and a pl·catio~s, nud f n-lly, the unit plan 

is best liked b~ pu ils. 

It is generc;..lly · groe t·1c.t sup orting studies and 

oJqo· it!lont3 . vein ic~tc direction to a.rd .re ov g such 

restriction$ an e u roments fro see ce CO" ~~os as def-

1nit courses of study or toxtb oK, toncher control and 

di octio., tests an o~ami! tions, n - in sane ases l:.s . 

In po:,:.nt of ve~i :c tion io114 reports an xper ont by 

Borna d S. Brad bth y, "A Pupil Ji _ ti t d C se iu General 

l 
G. v. B_ eG, 'A.i"'l Attempt to Vit lize Chem .try 

Teao.1ing in the High School Throug a odif':l d Form of the 
Un t · sigruu .t echnique", Science U.! tion I _,os.2, 10 
(1932) 209-219; 392-403. 

lino~ Gaber, 'The P~oject otlod in T ac:ing Chem­
istry", Schgol SCif!nce an" Mo.thematics XXII No. 1 (1922) 
65-?3~ 

3 
• K. atk:f. s, "The Technique and Value of Project 

Toac· .ing in General Science", Gonoraf Soie :1co Qi rt rlx 
VI, VII, and II ~os. l, 2 and 4 ( 924) 23;~ 56; 311-3~1; 
387..1+22. 

4 
Noll, .2:2• .ill•, pp. 60-62 . 
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Scienee for a Slow Group". Two classes i n ninth grade Gen-

, eral Science divided in Groups and B w r tho subjects. 
1 Oro p .. bad mean I.. Q.. of l_.6 and Group B 93. On the 

Dvorak test roup A had a rn ~ core of 9 .5 an G_oup 

B 8~. Group ca~o mostl from su rior oms and G oup 

B from inferior 1omes. Grou included 33 white and 2 

egro chil~~en an G.o p B mclud d 1 hit an 11 Negro 

ehild_en. 

Grou as ta ght a o or go s c tane train-

and r ur y s of 1 gh se~ool ac · e expori _ce, and 

n· o p B " s ta: ht y the xperi _e_ t ~ w o O "" s mil r 

traming :nd el ven yen.rs teaching exp r ·enco. ne classes 

et a the same hour c f3a h te chor use rl.s preferred 

et.. or teach ng. 

In •roup A the i'"irst ten i.."'l.utes · re use for oral 

~enty inu tes were 

use for d1seussion oft e day•s lesson f~llowed by the 

ass i 6nment and t· · nt ~ in tes of di ected study. Two of 

the five p riods per 1e k we1.9e used for la.boratory,ohief-

1 demonstrations. 

Group B • ., taught ccord ... ng to the following prin-

Ci 1 s• (a) use av riety of texts> {b) o muc ~ experi-

entation s possible, (c) follow pilsr interests (d) 

pup ls se_G~t and per-or~ xperi ents, (e) insist on a 

list or r ferencas for eac_1 topic, (f) make pupils feel 

_esponsi le for the course, and (g) permit e.prassion of 
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pup11 1s ideas and originality at any time. 

During the tirst two weeks pupils in Group B simply 

broused, no assignments were ma.de 1 o.nd pup ls did pr~tty 

much as they wished. By general ¢onnent the topic (air) 

was selected to work on in the third week. Thereafter 

the general proc dure was (a) selection of topict (b) 

preparat on or individual re£ renc lists an combin.1ng 

these for class use, (c) diseuss1o.n by individuals of 

points of interest, (d ) p rform1ng experiments al'\d d1ocus­

s1on of results, and (e) discussion of related to 1cs. 

Pupils were encouraged to bring in supplementary top­

ics and materials, a bulletin board ·as us d often, and 

tha children wrote reports of laboratory :,tp.r1ments in a 

form which they oollect1v l devised and which they scored 

themselves. The t acher guided the work in Y\. orgnnized 

form. The Po~ ~s• General Science T st wa given to both 

groups at the en of the first seme ter and Group B, although 

inferior at the beginning rated allnost 04ual to Group with 

median scores or 47 and l+8 resp ctively. Group B had also 

ma.de apparatus and scrapbooks, brought in original experi­

ments, had made out some of their own tests, and often con­

ducted tho class wor •• 

Teachers exchanPed roups for the followings we ks 

an pupil preferences registered before and after t .is 

chango 1nd1cated that all pupils in Group B preferred their 
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free o m thod, 

o m thod. 

d only four in Group A preferro their 

Ir ect1v of them thod preferr y any te cher 

tho triter a voe tes the c. eati n of proble atic situa-

tions that nco rage solvenc by in uct vo reas nin 

fro p c ol~g cal ap ro eh s pro un ed by Dr. lelcho1r1 

in a p rsonal 1ntor\"i • In such an app o c he off rs 

facts-knowled e-wi om-und rstand ng cycle. 

1th facts w ioh t teacher kno s, h shoul set u en-

ra.1, spec1 ic, 

dents ar ncou ag to th r v 

ose • Th stu­

ossibl f ct about 

the ar a of study .. it~ plio ton or eaus an ala-

tionships. Fro this appl cation the students ac uir 

o"· dgo. rther relatio ship of th economic and 

soeia proble s s cure application of knowl e en-

c age r asonin to ans"' r th ' ver a tin w y" 2 and 

ls om. Under tan.ding is nally arr ved at 

t ou h xp rimentation, and .ot o y 1s the cycle com-

pl te, but the scie tific et od ha~ n p lie. 

"Its o s unquest ona le then that the inductive _, ___________ .....,. _______________ _ 
1 

\. T. elch ir, Superv sor cf forkshops, Univ rsity 
of Te as for r, 1 51. 

2 
Dr. "elchoir's p asing. 



method provides better opportunities for teaching the 

olements of the scientific method than does the deduc­

tive"! In inductive teaching, the pu il stat-ts with 

some problem, tho a..'l.SW'er to hich he does not alre dy 

know. then assembles observation or ex:per- ent 
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ovi enc which gives h a tent tive answer to the prob­

le, or perhaps one should say he progresses fro the spe­

cific to the general. In the inductive t od the pupil 

is en uraged to make hypotheses with respect to p_obable 

outcomes 0£ _is investig~tions. His interest is stimu­

lat by the. ~ed to chec his ypotheses gainst the 

outcom s. He is easily convince of the necessity for 

identi~ying and isolating experlme tal f ctors do the 

value of intro ucing cont ols and of ing ch ck experi-

ments. Since he docs not mm, ,hat the accepted results 

are he records his findings r1 th scientific honesty. 

The doductive method 1s the fo er•s compl ent. 

It starts · itb tho solution of a problem presented and 

obaerv tens or experiments are made to verify what has 

alr ady een told aw true. 

the ener l to the specific. 

e stud nt prog.esses r om 

I us, it is apparent that the quality of instruction 

l 
Francis • Curtis," Plea for Inductive Teaching", 

The Science Teache XVII Ilo. 5 (1950) 223. 



seems to depend to a great extent on the ~ethods used, 

'ile the methods should seem to depend on the subj ct mat­

ter growi gout of the needs and interests of specific · 

c 1ildren. Further a nre.nt 1s the 1ri t r • s insistency 

upon tho sc entiric ethod applied to problematic situa-

t ons . 
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THE PROPOSED FROG 
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"It is only good te ching to l y hold of the current 

int rest of the pupil and convert it into a drive that. 

makes his science experience ore ~e ingful and 1 st1ng."l 

The Committee of the ati nal ucation· ssociation on 

the Reorganization of Science in Seconda Sc ools as ear­

ly as 1920 recommends that the subject -tter of General 

Science be selected to a large e tent from the en ronment 

and that the principles of neeessary seiances be used tor 
. 

nt rprotat1on or the environment.2 On the sis or this 

recommendation the iter submits facts abollt Conroe upon 

which th~ pro osed rogram is e. 

The 19 O c nsus report rev s a total population of 

7,5oo3 including 2,1004 egroes. Fro the latter there 

are 670 seholast1es for 19 represent ng 265 families, and 

15 per cent 1111 it c assentin to nos ec1f1c paternal 

herit ge.5 There are only 1,200 seer connections for the 

1 

3 

4 

5 

Re ort fro oran Utilities C pany, June 8, 195"1.. 

p 11, 1951. 

Ibid. 
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city and only 1,964 water meters.1 There are four Negro 

residential s~ct1ons of to and until recently xclusive-

ly all Negro. ecording to the Ci · Welf re gency no 

sewage is in t 10 of tho excl us1v Negro sections. Only 

during the last three months bas another section been 

given sewage, and the f'ourth and o d~st section that has 

boon a ost surround by whites with a r netrations 

has sewage only in spots. The n tural gas service is 

limitod to a tot l or 2,500 eters with an estimate of 

65 per cent Negro consumption of th 2,100 citizens.2 

E1 etx-ic ty 1s approx t€d to serve 80 per cent of" the 

Regro homes.3 Of the 265 r 111es represented by scho-

lastics, 212 or per cent se outdoor privies, 4o pr 

cent ta. a daily paper, 25 per cent bu magazines includ­

ing the Truo Story series.4-

lithin the last five y ars 1llig1t1.mate pregnancies 

have been ore frequent in grades sev n, eight, and nine 

acco 1~ to school reco s.; A study or those same records 

l 
eport f om City ater Department, June , 1951. 

2 
loro.n Ut-11t1es Company, .s,m • .ill•, June 8, 1951. 

3 
eport from Gulf States Utilities Co :pany, June, 1951. 

4 
Ben L. Cavil, surver Q! Sc.olo.st1cs, -at 951. 

5 
Ben L. Cavil, St"ady Qt SC! ool Reeo s, Jun~, 1951. 
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revealed that ;o per cent of expectant mothers marry be­

fore b by comes, 25 p r cent aft rwards, and 25 per cent 

do not marry at all. 

Quest onruurer- s nt t business plao s, and interviews 

1th h usev vs a 1 ying egro help indicted a lack or 

ethical, social, and phys cal develo ant and tra1.ning ot 

Negro people. They icated further ad sire on the 

part of the ployer to have a -tudy of huma.11 lif' e, and 

1 s va 1ous associations incl d. g the ethical, soc11, 

an physical training for ma.nip 1 tin jobs, s we 1 as 

limited special zations inco orated 1n the ~cienca curric-
I 

lum of the school. 

S cifically ~ nty-five ( .; per cent) of the 

questionn ires r quest t t c il r n t ught personal 

ygien. tota1 of thir - va ( 7.5 per cent) anted 

t11e sc.:e ce pro . to of£ r a vant gas an teclu iquas or 

p oper e ployor-e .ploye un e •p o r-c to er or patron 

o 'I cs. Tne propel" ttitude toward 1 g liv ihood 

1r opo tive of tho ea ibre of th job 1as requested by 

thirty ig1t (95 per c nt). S1gn1f cant to the iter's 

P gr as th r quest o forty {100 per cent) that the 

Genor c c ourse te c th avant ge~ of pro ation 

for job select! at le st to the 11 ts of high school 

of ringu. 11 of the questionna1r s (fo ty) indicated 

that Gener Se ence sh d toac un amentals of social 
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living and the interdependence of human be ngs. More 

ent usiastic workers ere requested as ssets to the success 

of j0bs by thirty-five ( ?.5 p cent) of the questionnaires 

and a suggestion that a teaching procedure or technique 

des gnod to acco plish this be incorpor tea .. , 

Terminology common to such jobs auto ·mechanics, 

ashing and greasing oarst cutting p wood and logst 

laundry, and domestic service shou d be specifically e 

phasized in tho science program aecor in to thi ty (7$ per 

cent)of the respons s. These same employers requ sted as 

much technical termino ogy and knovledg as t."le ela ·tic1ty 

of the rogr · ould p it. dmi tting that the ty es of 

jobs offered little or n oo for increased complexity 

t1irty-five (87.; per c nt) tear~ that the Negro employee 

could not qualify in teclmical knowledge . o attitude. The 

re.a nin five (12.; per cant) eclined to co ent; yat, 

indicated ad bt of his 1ntegr1ty an ptitude 

Th int rv re 1 ss for 1c ted unani-

mously that the science progr should contrtbute thoroug 1 

train~g ·n these ences of domestic living. Special con-

cern s e%I}re sed over the Uegro 1orker • indiffere co 

to tho oughness and nthusiasm for the job exee t as they 

inf uenced and dictated t e comp~nsation. Al requ sted 

that the principles of' steri 1zat1on and personal hygiene 

taught in the General Sc enee course. Only three (12 
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p r ce t) o"£ th h s rl ves . t rvi e~ essed satis~ 

faction 1th their d0t1cstic ti.elpers from th . ginning, 

·h ., hn."'ten t charg t'1is co pctence t training 

by p oy r • 

1 e .. r T. l h n ton •-1:~- School 

uate <! v nty pn ils. M that n er tw nty-s1-
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college.1 "Evidence is accumulating that General Science 

is filling a real need es oially for the non-college 

prepn.rato pup11".2 

Because the traditionally standardized and teclmical 

body of subj t matt-0r 1.t"t seionc fails to funet1on in 

dally lite , it is imperative that all science teachers 

exa: ine the failur of the traditional. science progr , 

and consider how the needs of the adolescent y better 

be at, by improving 1nstruct1on. 3 Unlimited human ants 

and n-ceds keep the industrial progress going that was in­

spired by div rsified interests and abilities.~ Needs o.f 

students expressed by electives w 1ch they select person­

ally from a ide 11st of possible courses would seem the 

best guide for designating courses to be offered . ' 

Upon these facts and data p rtinent to Conroe is this 

1 
P u1 V. Bee·, nsci nee Serv ng the Stu ent", School 

Science~ !athomaties XL o. 353 (1940) p. 27 . 

2 
foll, 5!1?• .£!!., p. 5. 

, 
Ibid -· 



sugeested prog~am p d cate. d pted fro a 11st by 

s ith,1 this progra suggonts areas of interests and 

naods basically portant to Conroe, and proposes with 

one 1 lustrat on that the General Science course include 

at least eighteen pupil selected re from this 11st to 

be developed !BXimllm of ten days eaeh. 

The proposed list includes (1) che cal changes; (2} 

foods and nutrition, (3) first aid homo nursing, (4) 

c 11d yehology, (5) ps ehology of perso jurtment, 

(6) air conditionin an insulation,(?) hoe illumina­

tion and decor tion, (8) electrical repairs, (9) tho 

earth~s surface, (10) teorology, (11) astronomy for 

fun (12) minerals, roes, an gems, (13) co on ch~ icals, 

(14) rinciples of elect 1c·ty, (15) radio and electrical 

eo~1ootion, (16) .th! human body. (17) ~ 1'nmm.l stages 

.m!,._ their soci _ econ ie 1nf1.uenees, (18) reproduc­

tion and sex behav or, (19) her 1ty, (20) s ple machines, 

energy, and work, (21) the automobile, (22) the airplane, 

(23 ) dustrial machines~ (24-) ele entary photography, 

(25) local wild life, (26) gardening and soils, (27) green 

house operations, (28) house design and construction, (29) 

pest control, (30) sanitation, and (31) r 1ly relationship. 

1 
Smith,~. S,ll., pp. 5 • 



53 
The underscored should be ro uired. 

Thus, the rriter means to suggest that General Sci­

enee cours s should be , and are rapidly t ing such a 

trcnd1 toward gener liz d courses planned to meet the 

........... """"iate n eds of tho pupils . 

In a of tho curriculum objectives should be 

reg ed s dir ctions of growth, and not s ultim te 
2 

ends to be completely reach • 

The objectives for secondary school science teaching 

(11e e General Science as a oourse falls in the 

organization) are the same as - ose for oth r levEtls, but 

uith vo...T7in egroes or eE ~oin contingent '".11th student 

maturity. These ob~ectives must bo sought 1n the broad 

areas of humnn experience here young ople meet their 

proble sofa just ent3, for this p~ogr they should 

in ~ms o£ tho 11. 4 

1 

2 

3 

4-

l . They are going through a p riod of 
ro.pid g.owth, 

2. Their interests aro centered n sports, 
tean work, collectin 11:mo.1.s, a ven­
ti..ire, romance , and mystery-, 

Heney, .21?• -2.ll· ' p. 139 • 

Heiss, £m· £.ll.' • 24. 

Henry,. ot>. SU•, p. 150. . 

Heiss, .!ll?• £!!., p. 7. 



3_. They have a strong desire to exeel, 
l+ They 11Ke to o plore and malce dis­

coveries for the lves 
5~ :.i.: e.., .. see r ro p a p ov an o en 

go to extremes of htlntan bnhav~or 
to secure it~ 

6. They have ztrong desire and a 
n interest t understand t..~e elves, 

7. Ther is a desire for freedo bal­
anced by tb sense fa need for 
security and be onging, 

8. TP..elr play is self i ected to 
lar e egree and is g ra , y ll 
organized, 

9. Th re are the g1P..n1n '" of wi e 
n-ter st in e gro p d in c -

ity co ceru 
10. There is a dcs_re o ac 1 ve taeir 

ull capacities, 
11. There is cc llera 

ment in otor s ill 
12. There is a id inte 

ing• 
13. There is an t:z.wa,=-' 

. tar st 1n 1 eals, 
14. There is beg 

the voe t1onal 

'l'ho follow: 11 obj ct s for 

e lo -
ability, 

st in ad-

to, an in-

interest in 
ts o~ adul.ts . 

s n ogr and the 

i strated unit up not only ccor 1.ng to the 

~tu ents 

deman s, (b) 

0 jectives: 

anti 

, upon the o lo w 

Po 

ject·11es o ed e tion 

o the pros ctive 

s set by the 

ey society 

de by 

of th c~ ..... -i.u~it. 

To rac li te e s · z of sc·e ti£ie f ces in 

t e 

1 
uca-



,; 
To st a~ un e ng loyality• to e o_cratic idea1s. 

To develop n the chil . those general ttitudes and 

hnbits of broadiniL adness, fidel ty to truth, c eful in-

quiry and eval tion vid ce connection with prob-

lems and logie,21 anal sis of data, u.oh 11111 tend to 

old his character end te per ent 1n the best nner. 

To devel th 

orth, and be­

~peno before hi 

t ons, an th, t m y 

. an 1 t rest 1n the value, 

to tho d that he may have 

:wm:,el' of nt r sting avoca-

s t----t o go · :ru1,ther into 

ono or o a -of the many fi lds of scienti£ic e de 0 ~or. 

To understand generalizations of s ienco that a eiti­

z n of a modern d ocracy needs in order to solve everyday 

persol'.\..al, social, civic proble s . 

To grow in th b lity to do critical thinking. 

To de elop wu 1eno intellectual 1ntera~ts and appre­

ci tions ~ 1c:1 lead to desirable use or leisure t e and 

'lie g1 e a is for educ tional and vocational guidance. 



S rr>LE ffiiIT: THE BOMAN ST G • AND THEIR 

Objectives: 

SOCIAL AND ECO OMIC I~ LU C 
(P riods in the Lifo of mn) 

• General: 

To develop a greater apprec1at on for the n-

viro nt d to intensify the joy ~f living. 

To gain understanding of the est ays in 

which to ~afeguard personal and public health. 

To cultivat a scientific wa of loo~ing at 

things and to acquire a ethod of procedure 

for solving probl 

B. Specific: 

• 

To open n avenues of int rests and satis­

f ctlons. 

To assist 1n the develo ent of esir ble 

soc1ul behav or. 

To understand and ppreciate the importance 

to oneself and to society the application of 

scuentific en ralizations and discoveries . 

c. edi te: 

l 

To acquire a scientific concept of the 

stages of human develop ent. 

Tho s H. 
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To und rstand huma.~ reactions from a deve1• 

is. opt1en .1. 

:?o J}l'o ote 

To acquir 

th ado 

oti nal stab· 1 1zation. 

sexual knm led ~ontin e t 

s ont ev iopment .. 

D. Remote: 

ro cs res o ~. tl 1 ectton 

o life., 

one's 

To deve1op worth .. use cf leisure ti • 

To develop an ders oo ing of the equire-

c ts tm oppo tunities o riou jobs. 

To ~reate ad sire to co ct 

COilditions. 

i:o Ul erstand the e.ffeets o:f phys.:.ological 

develo t upon - ..... .;..c.v or and rso ity. 

et· 1 or Proc dure ( e .a.1.11-'"""""'~ Problem) 

n to olass a toad frc 0 • ( o to 

Ii re~ ity tho to ml frog 

be ong to dif_er t classo of the s e 

1 and a.re ... ot one 1 tha same . ) 

• imo ledge 

• Gather ~acts - L e cycle = toad frog 

a. h bitat 

b. 1 p oductio 

c. cl ~ra.ct.erictics 



2. supplementary readings 

B. Wisdom - elationship 

1. \vhat relationship do toad frogs have 

to man? 

2. What are the intra- relationships or 
toad frogs? 

c. Understanding - Experimentation 

1. Secure toad frog 

2. Keep accurate record 

a. Where fo-und 

b. Places of inquiry 

3. Compare e~act isties 

a. External appearance 

b . etiVities 

c. Responses to external stitlulations 

4. Conclude identity 

D. aluation 

l. Pupil 

2. Teaehor 

II. Introduction ot Unit.. e 

oaial and Econo 1c Influ­

ences 

A. Knowledge - Secure tacts about hlllilail stages 

1 .. F..ow 11.fe is brought forth 

2. Prenatal care 



3. •,eono1 .. ic preparation for human entry 

1+. Le alizad pa.rental relationship 

5. Characteristics of first two weeks 

of" of'fspring 

a. Care 

b. ehavlo:t' 

6. Characteristics of o.ff s pring fro 

third week to walking 

a. Habits 

b. Development 

1. emotional stability 

2. muscular control 

3. appearance or teeth 

c. Ca.re 

59 

1. From first year to menstruat1 n in girls 

to nocturnal emiss1ons boys 

a. Cbaract~rist1es 

b. Care 

B. om -.:nstru.ation to late teens in 

girls 

a. Physical characteristics 

b. Care 

c. Behavior 

d. Phys ological effects 



't 

60 

9. From nocturnal. e issions to early 

twenties in boys 

a. Physical ehar~cter1stics 

b. Care 

c . Behavior 

d .. Physiologic 1 effects 

10. Fro J.ate teens in girls to death 

a . Physical characteristics 

b. Behav:tor 

ll . • ro early tt enties in boys to death 

a. Physic characteristics 

b. 1avior 

B. isdom - Social and conomie Relationships 

1. n is the offs ing considered a 

social being? 

2. What 12 th intra elationship 0£ man? 

3. ilha.t is the relationship of human stag s 

and society? 

4. H do conomie influences affect human 

stags? 

e .. Understanding - Exper entation ( Confined to 

o ervation) 

• ~ entation through observat~ n 

a. At school anging 1n age from 6 to 

60 



b. !n CO, ....... .-. 

60 to 90 

c. In ros 

an ing 1n age from 

tive f ilies of em rs 

of cl.ass 0£ identU-1.able p egnan­

cios. 

2. Keep aceurato records of experimentation 

3. Concl ud st as and arr ge in sequential 

order 

D. aluation 

REFE CES: 

1. Bolles, 

2. Corner, 

3. Corner,. 

l+. Corner, 

5. Dennett, 

M. 

l Pup"l 

2. Teacher-

a. Or!:\ itten reports 

b. pil contrib~tion and cooperation 

to study grou 

c. Objective tests~ 

Marjorie, Sez ucation for tl1e 10 Yer Old. ----- _____. ---- ---- .----

George w., p.g Manhood. 

0e·or e r1. ' Attau i g 1omanhood . 

Georg ., ~ :duca tion !'or the --
• 

7. Knepp, Th s H., ~ Human ReJjrO uetive System..: 

• , _ Life Goes .Q!! img .QI!. 

9. Willi~ , Jess F., Pers.gna.l. Hygiene pplied. 
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CHAP VI 

smn.t.ARY ID CONCLUSION 

A study of the aspects o resent day living w'hich S'8em 

to have science anteced nts and potentialst and a study 

of the n ds of boys and girls 1n Conroe s evidenced by 

various exes cl d eir behavior patterns, uld 

seem to reveal. that there are many f cal pints where sci-

ence can aid in he.-,...~ th re mot-e effective adjust-

ments . 

The inf'lu ncos tbat ve rected the selection of 

materials for Gener 1 Science at Booker T. Washington in 

the past hav bean larg y content-cente d remotely con­

trolled by the colleges. This study has suggested that 

the pu 11 to be taught (his nterests, and needs) is more 

impor· ant tha."l subject mntter, that content be regarded 

as one of the factors 1n thee ncational experiences of 

young people rather than as the ultimate end of a11 in­

struction .. It e phasiz s that sclenae se1ent1f1cally 

tmlght contri :t s t a improved thinking in the tor of 

d sirable atti des and skills 1n problem solving, and 

promotes social values 1 erent in making adjustments and 

e~.rn:tn.,; } it"'l!11oods for ·clle young people 1n Conroe. · 

The study 1s a e osito in one respect of w. t ....... YS, ...... 

ucators think about the latent values potential 1n a 

General Science pro • The iter ndicates that 
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scientifie investigation _in the science ciassroom en­

courages scientific investigation not only 1n other class­

rooms but in life situations which the stu ent eets. 

Success.fully meetin - the challenges of pro lem solving in 

the science class oo may indicate favorable responses to 

ch lcnges of other spheres. 

The riter has suggested the scientific approach to 

a pronram 1n General Science organized aroun the interests 

and needs of the pupils at the ninth grade level where in 

the 8-4 plan of organization on hieh the school at issue 

operates General Science as a course is o~fer d. 

In this or the writer advocates proble tic organi­

~ation and psychological presentation of pupil-selected 

areas of interests and needs to encourag inductive reason-
1 

ng through a facts - knowlodge-wisdo ~un erstan.d1ng cycle. 

The writer furth r proposes pro le areas of inter sts and 

n eds adapt d fro Sm1th2 , and ui respective answer to a 
,• . 

community urvey niated and enginoe~ by h self. 

The survey conducted by questionnaires, interviews, 

and e aminations of school an state board of health sta­

tistics and city util ities records indicate not only a 

l 
Melehoir, .2Il• ,ill. 

2 
Smith, on.~-



vast need , but a desire for the most p rt to have incor­

porated in the school science curriculum a study of htJman 
. 

life including soc1 , ct· c 1, iys1 al and oonomie 

trainin~. 

Finally the 1ter flt impelled by nature oft e 

e pha.sis on these ntifio ethod from a ps cholog1eal 

approo.ch to l s t the evelo nt o£ a sample unit. 
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W~.;:' u.r1 • 0- Q ~CTED C us - 191 .. 67 
CITY O ·• COi ~ 

BY PLAC.., OF nESIDBbrcE 
n 

occal so 

0 0 
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able VII 

A Sugg~stive Approach to A Proposed Program 

for Teaching General Science in Booker T. 

Washington High School 

.. 

3. Number of Negro employe~~--:-~-:--~~~·--:--:--:--Average age-----------~ 

4. Number native of Conroe------------------

5. Kind~ _9r j9bs _~~+q. _l;:>y Negro employ~es 

1 --~----~------------------------------• I • • • • • • ' • • • • • ... 

6, What kind of training other than general information is required 
for holq.ing this or . t'1ese jobs--------------------------------

-------------------------------------------------------~------
7. How much training must the employer give to the Negro employee 

t9 .1':i;-iI,lg him _~p _t9 maxim~ _effic~ency on ~}:le job---:---:--:---------

8, What pereentage of the Negro empleyees understand both general 
aI_lq. _t~~cal _knowledge of ~he jol;:> to perf9rm w~en hired-----

9. Are the Negro employees readily adaptable to the technical 
~~~l~~g~ _~equi~~q. for perfo~mance of the job-------~---------

10, What is'the Negro ·emp1oyee•s attitude toward changing assign-
ments~----------~---~-~------~---~----~-~~-~-~--~------~----~ . . ,, 
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11. What is the Negro employee's attitude toward suggestive methods 
f9~ _doing the jobs assigned 

------------------------------------~------------------------. . 

--------------~-------~---------~-~--------~-----------------
12. Does t~e employer ever find it possible to increase the 

99~pl~xtty _9r _the _jo~ 

------------~------------~-----------------------------------
-------------------------------~----------------~------------

13. Does the Negt~employee ever become so absorbed in the · job 
t~at .~~-~o~s;~nan the empl9ye~ exacts .. 

-----------------------------------------------------~------
14. What are your recommendations or suggestions for inclusions 

i~.t~~ -~tg~ _s9~99t ~9ience~ .... . 

-----------------------------------------~----------~-------
-----------------------~---~------~-------------~-----------

---~~-----------------------------~-----------~-~----~-------
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13 .. Jae son, ?4r. James t., ~24 venue G., y 31, 1951. 

14. King, Jack,Mrs., ouston Hwy. , Jun ly 951. 
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1 • cDonald, • D., Four Corner Rd., Ma:v 14-, 1951 • . 
19. oran Utilities Co pany, 323 Collins St eet, Jun , 1 51. 

20. Moore, 6 . ory s., 105 Dallas, pril 16, 19;1. 
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25. Russell, Paul Mrs., 218 S Jacinto Street, June 16, 

1951. 

26. Scott, Ralp M. rs., 20 E. Avenue J., June 9, 1951. 

2?. Schaer r J. H. Mrs., 40; venue H., June 1, 1,51. 
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June 8, 1951. 

29. illiams, 

1951. 

er Mrs., S Jacinto St et, a 5, 
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