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TSE S'J.'ATUS OJ' PDSlCS IN TU HmH SCBCXLS Cl' OJCI.QQVA. 

1.- · iN'fROl)UC!'IOlf. 

"We bawn • t taught pb.yalos tor over- 11:lx y,eara. 

'l'ber-e ts no demand tor it. " 

I ••• somewhat am-prised at t.ha.t, etat.ement :rna4e 

by the se1ence Instructor of one ot t,he large high_ 

sohoola Whlch bad belonged t.o, t.he JIQrth 0ent,,n.l 

H1gh Sehoola as earlJ' as 1918. 

111fh7," l a.skecl_. aw1t.h an enrollment of nearly 

two b.undred students 1• there no lnt.ereat 1n phya-1ce1• 

The word ._by. 1a always easier to ask tban to 

answer. However. during the e.ourse at our eonveraatt.on 

J discovered. one or two reasons for tld.s lack ot 

interest.. 

The seienc.e 1.natruetor bad been an engtneenng 

student in Alabama and while there he devoted mu-ch 

or his time to athletics. Although he taught bot.any 
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and other ac1encea, he said that the real enj0Jlll9nt 

he tound in his work waa while coaching students ln 

.football and other a.Jmletios. Science was merel7 a 

a1del1ne tor him. In the bot.an7 claaa which I visited. 

the students conducted themselTea and the recitation 

nearl7 as they pleased in spite or the tact that the 

1natl'\1ctor repeatedly reproved them tor talking. 

The recitation was conducted by the queatlon and answer 

method. The queatlon a were t.aken trom paragraphs 1n 

the ea.nae order in which they appeared 1n the text. 

One little girl, a daughtea ot an o.tt1e1al ot the c1t7, 

enjoyed aaking questions which were otten lett unanawer

ed. I was later informed that she · a~~- Seve,-.al. 

other studenta owned automobiles of their own, and 

that they bad their osn way at. homa; there.tore they 

had to ban their own way in achool. 

At my requeat I was shown the remains or the 

physioa apparatus. A.tt.er several minutes ot at1ck1ng 

the latch yielded to the persistent ettorta or the 

instructor. A• I entered a small closet, a light 

was switched on revealing shelves loaded •1th relays 

- 2 -



ancl aoum.era to telegraph aete, electric bella,. and 

other laboratory apparatue. I waa 1ntormed that 
t 

quite a {tew pl.eoea were scattered OYer the building 

and were uaed in-other sciences aa general science . 

Aa I glanced at. the various pieces which were l7ing 

there, I f~lt that I had entered a tomb and waa 

looking at. the rellca ot an age that bad paased. 

These questions continued to bother me. 1fh7 bad 

pb:ys1cs paaaed from th currieulwa? Would 1t eftr 

be resurrected, 1.f' ao, 1n what form? 

After cons1der1ng the last question from all 

sides I otter the following auggeationa: 

1. To awaken students' interest in a aubjectJ 

like pbys1cs, requires an lnatructor wboae chief 

interest does not rest in athletics. 

2. 'l'he queation method alone in ph7sica 

closely tollos1ng the •terial in the text wtll 

discourage the average student. 

~. The pupils' or1g1nal1t7 ia dampened when 

their questions are dropped wit.bout a.nawertng or 
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. 
1~at1gat1ng their poaalble anawera lt,ter. 

•• There ta • great. opport.\mS:t.7 tor tAaobera and 

puient.a t.o pin the deepeet 1ntei-eat, allODg boys and 

glr-le tor PlJJa1ca. An ~utcaob1le la a at.orehau.ae 

tor phyalcal 1meat.1pt.1on •• , •ell •• an obJeot. ot 

pleaaure. Why not. ch pup1la the almple pr1nc1plea 

ot aeohanioa w1t.b real macblnea that t.i.7 uae ewry 

4&yT Surely t.h1a would p1D thetr ent.bu1aam and they 

would acqu1re 1d ala or careful obaervat,lon. 
' 

5. I beli w t. t. it the ent.bua1UJll ot youUt 

wore 41rectAd ton.rd 1:nvea\1gatlon or C'Cl rm, ewry

da7 p nomena or aot.ual life. the student.a would 
', 

have more respect. tor their lnatnctore. 

AB the physic-a J)J'Oble ln this oity 1• not. a 

local • but a general problem, 1t "111 be •ell 

to d1acuaa these suggeat1one atte:r- considering t.he 

data aubad. t.ted by other achoola ot the atate. A 

eketch of the growth ot pbys1ca into 1te present. torm 

•111 help ln t,he underatandlng ~ lta tendencies to-d&7, 

aD1 will ahow 1lb7 Pb1' ica ta no longer taught tn aCIIII 

h1gb choola• 
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Almost rrom t.he roundat.ton of European Un1Tera1t1ea 

physics was one or the subjects atUd1ed. However. 

the ancient physics did not resemble the present 

aubject in the least.. The students ot the ddle 

Agee memorized Aristotle ' s speculations and they 

spent ch time in discusalni the1r possible meaning. 

In 12'76 Roger Bacon.- one ot the greatest men 1n 

history-~ taught against such methOda ot lnatructton 

and preached experiaent. experiment to a world that 
I 

turned only a dear ear to h1m. 
;. 

llodern physics began its growth at the end or 
the etghteentb ·cent11r7 due to the ettorts of Galileo. 

Its growth bas 1'een continuous and closel7 related to 
~ 

the denlopment of mathematics. Physics was not. tau.ght, 

as early 1n the common schools as in the \mlffra1t1es. 

The earliest date of 1ta record 1n the common schools 
s 

ot Engl.and was in 1"129. In America 1t was taught 

umer the name of watural Philosophy tn 1'154. It 

d1ftered from the physics aa taught 1n tbe unlvers1t.le■ 

1n th1a respect tb& t 1 t preeen~ed those th1nga whieh 
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were moat uaetul inatead ot mathe•t1oal tonu and 

tntel"Nlatlona. In some text.a 62 pages were devoted 

to machines and 40 pages to pumpa. '!'he diagrams 

were pieturea ~ real thinga,as leTeN rtt.h a band 

pueh1ng on one end, or pulley w1th a hand operating 

the rope J It was · taught tor the pirpose or eupplpng 

common people with the 1nfoi,nat1on concerning .every

day phy81ea1 occurrences. 

It was not unt1.l 1872 that natural ph1loaopby 

ga...e way to phystes. It was then first ccepted aa 
; 

credit to~ entrance into colleges. Its purpose, to 

teach those things that were most ueetul, changed lnto 

the ideal,. to give mental training. The laboratory 

work was outlined by college men and apparaws dealera 

orrered complete outf1ts tor all the experiments 1n 

the 11st. With such tNatment pbysics could not progresa. 

Without growth the presentation tell tar behind the 

conmierc1al strides of the science. 

:r'b,e-re were two ways open to phys 1c.s tn the high 

schools; death from a lack of demand for a science 

which bad become divorced f'rom the dally lite of the 
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• pupils, or a change in the Mt.bod of t.each1ng t.he 

subject• Which path baa pb.J'•1ea taken in the high 

aohools of Oklahamat 

- '1 -



XII. PBESEll'l' COIDITIOB <:, PHYSICS II HIGH SCHOOLS 

<, Ol14'8lll'A.. 

Upon tmeetlgatton I toum that it baa taken both 

pathe and 1s ettll following both coureea. In ten 

schools 1t bas died an easy death, In a tn achoole 

1t is being taught. t.o two, three or four atudenta, 

while 1n some schools there la wide lntereat and a 

large attend&nc. Table I, on the next page, shows t.be 

size or 'the physics claaa and or the reapect1ve high 

schools, and the elect.ins which may be chosen in 

place of physics. 

(a) General tnrormation Obtained ham Queat.1ona1n• 

To Inat.ructora, 

Thia 1ntorma.t1on 1a taken tram queat1ozma1ree rece1w4 

trcm tort.y-eight aohoola. l sent them. to 160 schools 

in all, t11'ty or which were tull.J aocred1t.ed. I recel'ffd 

15 replies from the accredited high achools and 33 trca 

the others, or 1n both cases thirty percent. or the 

instructors ana,rered the queat.1ona. Thia 1a a low per

cent&ge as the queattona could be answered eas117 in 

halt an hours tbae •1th little writing. A aelt-add.Naaed, 

stamped en...elope was included and a letter, aeking tor 

the co-operation ot the instructors in working out the 
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poaa11:>lllt1ea et high acbool pb.Jeloa bf aupplJing t.be 

tao ta• acooaapanled each aet q at1ona. PUl"theraore. 

I aent. over ane b\mcl.red poat0&1"4a lat r, ae a rem1nt\er 

to th e llho he.cl cwgot,ten my qu at.lone. oat. ot tbe 

lnat.NctAra •he> anawered lftf queat1ona were amd.C11,1a t 

make their depart,ment u ettiet m aa poee1blo. fhBT 

ere age:r ·tor avggea~1ona tor improve nt-•• I aaked 

64 queatlona ot eacb 1nat.1"'U.etor. The queatloms d.ealt. 

b1efly •1t.h the tollowtng t.oploe: ta) pb:yeioe 1natru@tGN• 
. . 

( b} payatoa ~beo 7 • ( ) pbJ81 a laborat 1 • (4} pb.,alaa · 

pup1la• 



• 
TABIB 1. Attendance of schools that answered quest1onna1rea,w1th a1ae 

ot physics classes and electives tor phy 1cs. 
~----~-~~-~aiuaenta~u21ng-psya:a79 ~or~a:s1-~-~-~-~--~-~-~---~---~~~~ 
school boys: lrla:total:taking it. electives tor physics 

·-------------------'----·-----~-mr;':tn""H'.-s-:-------------------------~ 
l .Alva : 13 : 3 : 16 : 270---6 : An7 science 
2 .Atoka : 4 : o : 4 : 140•-•5 ' /~ all senior boys must take 1 t. 
5 .Begga : 1 : 1 : 2 : 120---2°/ • an7 science 
4.Bos•ell : 9: o : 9 : 110---8 11 : gen.ac.or domestic ac. 
5 .canad1an : l : 6 : '7 : 30--2:S • : general se. 
6 .Checotah : 8 , 7 : 15 : 273---6 " : gen.so .sool.bot. .agi. 
'1.Ch14kaaba : 15 : 25 : 40 : 365--11 1 : chemistry 
8 .Claremore : 9 : 5 : 14 : 260•--5 ° : any subject 
g .Clinton : 13 : 3 : 16 : 215---7 '' : gen.ac. agriculture. ~ 

10 .Coll1nav1lle: 3 : o : 3 : 109---5 " : agi .domestic ac. 
11.cust.er : 6 : 9 : 15 : 126---12 : &nJ' subject 
12 .De••Y : 11 : 5 : 16 : 150--11 11 : gen ac. ag1 • 
13.Elk City : 6 : 8 : 14 : 243---6 " : &DJ' subject 
14.Fort Gibson : 5 : 2 : '1 : '15--10 ' : all muat:t..ake it. 
15.Prederick : 17 : 4 : 21 , : 305--•7 t, ; boys 1111st take it. 
16.Gea:ry . : 6 : 11 : 1'1•' : 150--11 • ag1 .domestic se. 
17 • .Grandfield : 7 : 6 : 15 : 126•-10 11 : any science 
1a.0ran1te : 3 : 5 : 8 : 95---8 11 : all must. take it. 
19.Qu)'llon : '7 : 4 : 11 : 170•--6 : gen.science 
20.Qutbr1e : 10 : 16 : 26 : 490-•-5 " : chemistry. 
21.Baskell : 4 : 6 : 10 · : 104--10 1 : any subject 
22 .Bollie : 9 : '1 : 16 : 175-•·9 r ; agriculture .dom.sc 
~.nngttsher : 15: 20 : 5~ : 291••11 " : all 11111at. take 1t. 
24 .Ie.w~on : 15 : 21 : ~6 : 5'10--•6 °: chem and bot.any. 
25. Luther : 5 · : 10 : 15 : 62--25 11 : gen. ac • and. adv. ma th. 
26 .)ladlll ; 6 : 7 : ~ : 152---8 " : agriculture .do .ae. 
27 .Mangum : 24 : 3 : 27 ; 225--12 1 : all boys mu.at t.ake 1t. 
2,8.Kaynille : 9 : 9 : 18 : 82--22 11 : an7 subject 
29.Mill Creek : 4 : 5 : 9 : 52--1'7 1 : physical geo.gen.sc. 
~o.111nco : 6 : 3 : 9 : 60---15 " : domestic sc .gen.so. 
31.Jlooreland : 6 : 5 : 11 : 89--12 ' : general ectence. 
32.)(t:.vtew : 12 : 10 : 22 : 126--17 11 ; all must take it. 
~5 .Kuakogee : 64 : ~6 : 100 ;1400·••?' " 1 ·chemistry. 
M .Perry : 8 : 5 : 13 : 254---5 11 • chem.ag1 .physiology.gen.ac. 
35 .Po:nd creek : 10 : 5 : 15 : 131--11 u: any subject .. 
~6 .Stillwater : 9 : 8 : 17 : 320---5 " : any aotence 
3'1.Poteau : 'l : 14 : 21 : 194--11 11 ; all JIDlSt take it. 
58.Prague : 6 : 4 : 10 : 102--10 ° . any subject.. 
~9.0kla C1ty ; 82: 22 : 104 ~ooo---5 11 : any science. 
40.R1ngl1ng : 4 : 4 : 8 : 125---6 " : gen.science 
41.Salliaaw ; 3 : 13 : 16 : 125--13 11 : any subject 
42 .. Seminole , : 6. : 2 : 8 : 114••-'1 " : will be required next yr. 
~.Shawnee : 27 : 4r : ~l : 600-••5 11 : ohem.b1ology.ag1.phye1ol. 
44.Wakita : 8: 6 : 14 : 87--16 " :gen.so.normal training. 

· 46 .Waurika : 9 : 3 : 12 : 125--10 ' : normal training 
46.Wawcomis : 1: 5 : 6 : 70--•8 11 : all st take 1t. 
47 .Waynoka : 10 : 2 : 12 : 109--11 " : apy science. 
48.Yale : 9: 3 : 12 : 365•-•3 h; any subject. 

TOTAL•••--531 : 362 : 893 : 



Note that tn table I out of 893 student.a 531 are 

bo7S and 362 are girls • For d1tf"ere~t. schools the 

number· ot girls range from o to :5&. the number ct -bOys 

from 1 to Q2. 'Jhe great.ef!!t. number ot Jihysl~s students 

is 1n Oklahosna Ctty whteh has 184,. and the .least. munber 

vrh1eh has only 2 although the high sch~l has 120 puptla. 

The instructor of Beggs thonght. l t wou1d be bes,t to 

ell.m.tnate phys!ca bees.use there were too tew who wanted 

tt. The'N are t wenty-tlve pereent ot the schools 

v1hich have less than 10 students 1n thet·r phys1ea 

classes. helve percent requJ'.re ph:,ates o-f all tblJ1r · 

graduates. While 6 percent require lt at their bo7s. 

Table I shows that the percent or phys!.ea atude:nts in 

t he high seh0<>ls which requ111e phyaies ot all sento:rs. 

ts higher tor only a .rew cases the.n tn schools Wh1ch 

do not. The :rest have eleettves varying from agriculture 

tc ch-emiet-:ry. 

Prom ttgures not shown 1n t.he tablce 45 percent ot 

the schools report more students taking p"a1cs thla 

year• than last and 2'1 percent report a decrease. 

Sixty percent otter phystee !n the sentOl" year, 5 percent 

f.n the Junior year alone and ~5 percent in both the 

- 10 -



junior and aenlor ye N• '1'be mn number of houn 

t.hat stud nta •Y take when atud7lng phya1ca ta 5 bOUNt 

tor 45 pe:rc nt or the achoola and 4 hour& tor thereat. 

or the high choola. The m1n1 varied ~om 2 to 4 

hou.ra. oat or the achoola require one ye r of algebra 

a one ot ge try as prerequ.1 it.ea to phyetcs. Three 

acboola bad one and one-halt years ot bot..h. Twent.y-f'lve 

percent ot t.b schools 11h1ch port. d aa14 tba t their 

at.udent. u ed algebra• 11. Hoare• r. on o-r Ulli~• •1,1;1'0018 

•de t. l eat a rage OYer test. proble and quest.tone 

ot any school. p1la did not a pply their algebra 

1n work1 the al le alee proble • rt.y-enon 

rcent ot t e cbools reported t.hat t.be1r atudenta 

had a ta1r knowledge of algebra nd .35 percent wrot.e 

t t 't,he1r i enta dld not ua the aubJect, •• ftll a.a 

they should. Thia aha.a that aoae ot the tnatruetora 

ban tot, aeh their pup1la tbo fuDd ntala ot algebra 

along with pb.Jeice. I not1ced 1n the -tests I eent. to 

de at.udent and in t.b work I rece1Te trcm y at enta • 

that t.he great tend.enc ot to-daJ la t.o use proportion 

tnatead of al bra.to eq tione. Matha tloa ·and phyatea 
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lnstruotors •hould •<>rk ~vge,t.her 1n order to connect. 

tJie t.•o uli>jeei.a,,or both oou.nea will PJ:'OVe inett1otent.. 

sewnt)t percent ot the tnstruetora sat4 tltat their .at.m

enta aakecl a great.. ny quest.tons d'Ql'"tng the reeit. t1cm 

penod.. and the rest :Nport.ed onl.y • tew or none aakod 

qtli at.Ions. 

The eonelu tone t,q table I and t,o the ad41 t1onal 

tacts ataiect abOve are: 

l.Tbere BN ne rly 1.5 moN boye taking phJ'si~ 

than gl.rls. 

a .. 11oat ot the ·atudente when they atu4:y physics are 

aenlora,, hence tbelzi fOUnd.flt.ton ls aa good aa 1t. could 

poas.1 bly be ln )Jlgb eobool, bltt tn one tb1rd of the 

uh-Oola algebra 1s poorly uec.\. 

~. There 1 a decrease in the pnyatoa cl&eaae in 

wer one-fourth of the aehoola; an lDCrea.ee tn one-halt~ 

4 .fb.ystos 1e an e1eo,t.1ve 1n 82 percent ot t.ne aohool•• 

5. ost students au qu•at.1ona tn pbysleaJthey are 

anxious to leam. 
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(b) Results From Tests Sent To Pup1le. 

In orde:t, to determine how •~l the students were 

retaining the material ae taken up in their textbook_ 

"A First Course in Physics• by M1111kan and Gale. I 

sent a teat to each or the students whose schools were 

mentioned 1n table I. As these · high schools are located 

1n 41 ditterent counties. students trom practically all 

the aeot1ona ot the state received queat1ona. 

I requested the instructor not to help his students 

wi t.h the teats 1n any way. At the top ot the sets tor 

each student were written the tollowtng 1natruet1one: 

Do not ask any questions. It you do not understand a 

quest.lo in list..,, go to the next one. It any question 

includes work which bas never been assigned you write 

"omit a.tter it. 

I believe all the teacher■ oarr1ed out my 1net.rue

t1ona but one. The lists from one superintendent were 
\... 

praet1eally 1dent1cal whet~r right or wrong annera were 

given. The anewera were bookish and very a1m1lar. and 

the grades were much higher than those or other acboola. 

I have had sutt1c1ent experience 1n grading papers to 

know that students ditter very much in their answer , ao 

I 



t omitted those set,s from my report,. I ~ce1ved good. seta 

trom 310 students who re-presented 22 schools. An 11341v1• 

dual student eould make aa htgb as S4 p&1nte,but. sinee 

most students omitted one or the questions.,, I counted , z.3. 

aa 100 pereent. The hlgheet. .gJ'Ad.e .v,:aa mad.e by Lloyd aooc1,

ot Shawnee. He was l? yea:ra 014... ,ae anawered 29 paru 

correctly wblch gives a gi-&de ot 8'1 .. ,9 •. Id.ea Lola Battle 

aged eigb:t.een of Luther made '14 percent., t.:tJAJ blghest. 

gl'1lde received by a gtrl_. The lowest. grade was made by 

a 007 21 year.a old. Be answered only one quest1on(3 percent.) 

correet ly. 

Table It shows the percent that answered ea,eh 

quest.ton .ti-om each echool, the number of i,apel"'s,, and the 

average percent correct tor each qu.es-t!on. Prom the 

table 1t may be noted that the average ot a.11 at.udents . 

amounted t.o 38.5 percent. The highest average grad.e 

t'Pom one aehool was made ~ Wa11101ta. By reCen-1ng t.o 

other data I .tlnd t.hat. Waynoka bad a class ot n1ne boys 

and seven girls. The grades varied. from 39 pereent. t.o 7g 

percent. and averaged 60 pereent. The 1n•t.Ne\,or waa 

t.went.y-slx yo:ars or age. Ke taught algevra besides phy

s1ea making t1tt.een hours ot teaching. 

-14 -



He had majored 1n mathematic and phyatca while at Okla

homa University and had . taught pb:ys1ca three :,ears in the 

, aame place. Part or theae tacts, no doubt, contributed 

to the success in teaching physics... 1'b.e, lowest average 

was de by a school whose class c~ ona1sted of 8 

boys and ? girls. Their average was 21 pereent. The 

high cbool bad three times aa many students ae Waynoka., 

The instructor was tenty-tour 79ara ot age. Re taught 

arithmetic. general acience. zoology and athletics be

sides physics. He taught 30 hours altogether and bad 

. not taught. pbyatea be tore. Nothing waa expended on the 

upkeep of the a pparatus which was poor at the beginning. 

Kost of these tacta would point toward poor results. 

Prom figures not obtained. trom. the table, I toum 

that the average of the lowest grades trom the boya 

taking one f'rom each school was 21 percent., the girls 

was 24 percent,, the average or the highest grades from 

the boys was r/ percent,, and the girls was 50 percent. 

These tests, like moat tests made •1th boys and girls, 

ahowed that the g1r1a did not reach the extreme in 

grades either way. 
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fJ'AB PO PIOU : 1. Tho llwaber .ot St.udenta king the 
p1rrerent. correct olnt.•• 

18 l 19: 20 l 21 l 22 J Ea : 24 • 88 : 26 : ~ : ah 291ao:Sltalt~ 

-ii-~--a:--,-;--;-~--;-;1;-·;-;-i-;--;-;-7~·-i;--i;·o;-o;-o;o· 
.... --~-........ ----..--.. .................................. --......-------...--------.... ,... ..... ~ ........ ,.... ...... .,....~ .... -----................. ..... ,· 

The OUJ'ft ah01re 'that, 29 at.udent.a IDllde a gl'llcle 

ot 14 po1ntal52 percent,). ~ next, hlgbeat. nuabett of 

at.udent.a made 9 (2'1 percent). 

A brief 41ecuaa1on or each qu at.ton wt 11 n• be 

given 1n order t.o ehow t.he nature o~ t.be teat and t.,be 

oommon error•• 

11eat.ion 1. A boy exert.ea force of '1& pound•• Bow 

much work does be do 1n puahing t.ruck a 41 at.ance ot 100 

feet. on a level road lf t.be t.ruok welgb.a ~o pound.at 

Thia la a a1mple problem ln •oi- · n4 oloeely conneotld 

with t.1- at,w.1.ent..a' experience. The •e-1gbt. or the t.:rt1.ck 

doe• not ent,e?- 1nt.o the problem but moat. or the errora 

were macle bJ lt.lpl71ng 1 t, w1th the ot.her mmbera. 
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Question 2. A met.al ball weighs 100 grams tn ai:r am 

90 grams when suspended in water. What is the apeotnc 

gravity ot the ball! Aa five pages 1n the text 11 deToted 

to the principle by which this problem 1a worked I wtahed 

t.o see how it bad impressed the atudenta. The term apec1-

tio gravity oontu.aed many. Aa ahown 1n Table II only 

' torty-tour percent worked it correctly. 

Question ~. The area or the large pieton 113 a ••r
taln hydraulic preaa 1a 50 a.quare 1nchea, that ot the aaall 

plat.on ta two square tnch••• Wbat. weight can be supported 

on the large p1aton 1r a torce ot 100 pound.a 1a applied to 

tbe small one! Slightly less than halt ot the student a -

worked it. right. It 1a a practteal problem and applies 

Pascal's IAw which baa a ttve-page d1acuaa1on in the text.. 

eat.ion 4. A ball rolls down an inclined plane with 

an acceleration ot 20 cm. per ae.cond per second. It it 

starts trom. rest how tar does it travel 1n? aecondat 

I asked tor the equation and answer. Tbirty percent got 

the right equation and 27 percent worked the problem 

correctly. Many too~ 980 cm.per see.per second as the 

acceleration. The equations varied trom d = a/t to a= gt. 

- 17 -



I 

I Aa ov-er 4 p&gea are d.e..-oted t.o examp1ea ot tbla Dltllft 

al'J4 u t.b.e eubjeet, 1s a pre.et.teal one t.b& pene-nt. mo 
lrOPlmd 1 t, 1a low• 

Quest.ton 5 .. What tone la neeeeaar, at. A tn tlgore 

to balanee t.he ntght.• on \he ot:lle:r alc!e of p1-.ot, ag

leet.l11g the wetpt ot the bar. All the cteta11a "" aholfn 

by a d1a,gram or lever and weight.a. 1l•DV t.r-te.4 thl.a pro► 

lem but. only~ peNen-t. orlte.d lt right. 

Queatton &. A e7llr-d.w eont.a!na 1000 cubic lnehea or 
ox,gen at s. preaaure or 50 pounds per square tnch. 1Da\ 

wow.d be th$ pN:uure ln t.he oyl12lt.ler tt tat,. .pa are caa

preaaed. t.o eao oublo lnchea at- CC>Mtant. tempera.turet I 

asked. te \be equat.ton anc\ eoluttor-. Moat: ot the es per

cent whO pt \he ~1pt let.t.era tn ihe p:nblem tl.d4 pro

portion as t.hetr- equation. 19 i,ercent worlted ttte problem 

e~tl7,,bat eome go\ a ama.ller J)MStrt.lN when the Y01\1111t 

wu deereaaed alt.bougb t.Jlolr l"ttaeontns ehftl.4 han told 

them ltbat U. ama-ller t..ha volume t.he greate7 t.he P"Btn.lN• 

Question 7. Detlne moment. ot fON,.e .. Thie aubject le 

41acuaaed tn OJ;le page of their t-ext. ~ __. te nita

leadtng. 81loment ot tore• ta the enera lt taba t..o move 

one gra one om, 1n one aec0tld 0 • wrote one atiudent. 
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S1Jl1.lar anawera eholf t.hat. the term l• moat. vape 1D \he 

ildnda ot t.ho a'Yeft\88 boy and g1.-1 a.rd allould. be ondt.t.od+ 

Que1.:1on s. C•14 J'°'l exert a tOMe ot 10-000.000 

/ dpea wtthou.t, ~ins any maohtnef Tb.le le a goor.i pr-oblea 

at wbioh to peu. Plfty-elght pei-ce-nt anae:re4 lt cor• 

reou,-. The 47M ta a very ••11 untt ot toroe and. a wm 

1 n•w t.o at.Ud.enta mo hllYe not et.1146414 l)h7a1oa. 

1 

Queat.ton 9 .. DeJ'1DO 1n&rt.ta. I\. ne anawe"4 oorr.01,-

1-, 'bJ 52 percent.. Ana•er-a as t.bB tollas1ng show that. lner-

tt.a. 111 a t.btng set ott by lt.nlt 1n t.he mln4s of -.ny at.u-

c!ent,a1 "'tnertla 1a the poait.ion an objec\ baa When not, tn 

mot,101i. 0 •11. 1a that. wtdoh ltoeps t.b1nge go1tlg tn the world.• 

•it 1s the 4enalt.J' ot a body tba\ can •~•rt 1te own ••tpt.• 
· Queat.lon 10. Bame at. leaat one 4laowez, oaoh •~ the 

tollowlq -· .... ,o t.be ••rl41 Str 1 ..... JlenOl'h 111cba•1 

.-.--.y.. '1be ftNt pal-\ reoe1nd \be btpeat. cos-reat. nm

bar of -,. q11eat.1on. Sevonty-nlm percentt ot the a\menta 

re•mbe"4 IJewt.on by ~ la1r8 or ®'ton and \be talll:ng 

apple. J'arada7 1lfhO was a mon r-eoen\ ac1ell1.la1. and WhO 

maAe the moat. lmpol't,cnt ae1ent.11'1o 41acOYepy ot any ap 

recetT•d only 1'1 ,ereent, eor.rect. .lU'l11JWen. ~7' a lite 

• 19 • 



le of the t 1n ;ptr1ng in ct nee. y 1a there 

th1e great ignore.no or b1a 11.t: am workaf Too ch 

t.1srae 1s apent on uni!Rportant details to study b1ograpb.1e. 

u at.ion 11. t dooa 0 g a tor 1n tb1 equations 

'l :s 2-..ii7i t St nta xper1 nt. •1 t.b ul and prove 

tbla quat1on Qlt, they t:requent,ly clo not. kn •bat t.1-

letters 111111,n. <:mly 16 perc nt. anawere4 Ulla correct.17. 

Moat. aald t.hat. g atood tor gram.a or gravlt,7. 

at1on 12. t, e ltll\er nae 1n at 

Ev ryone •• pimped water but onlJ 41 perc n1. ot the 

pup11a 1mn 'Why t.b.e wat r roae 1n t..he 

roneoua anne-ra •k one wS.ah that. aore t,1 N cl -

I yot,ed to pwapa and lesa t1• to molecular pb.Jatcai 

•water t.a the walla ot the plpea aD1 adhering to the 

la drawn tn at the ddle •• the eurtao aeaka to at.ratght.

en out. tt la puabed conatantly ui:-a,rdi, aided b7 auction.• 

ucapillary action caua • water to r1ao 1n the pump. 

The wat.er in t.be earth 1a compressed. u ' uot1an ca.used 

by th ao causea •a~r t.o rt.a • tor nat ablaorea 

a va.cuwn.• 'lhia t or1g1 t d wtth the early 

GJ"Mka and t.111 r•lat.a 1n Gllngtng to •n•• JD1nd. 
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Q11eat.1on 13. Why ts 1t, dlftlcult. to cook on top ot 

a aounta1nt 'f'he. tollOll'lng amnren lndtcs:te that eomaon 

occUl'lJ'IJtloea are not. at.reaae4 enot.1p 1n the ten and ln 

I c laaa i a-It 1 hard.• becauct ot t.ne enol'll.OWI preas'tlll"e. 0 

•it, ia 41tt1oult. t,o ooo. because or the blah bo111ag 

teiaporat.ure .. 0 8flie atr le •o deue 1 ft t ,a mostly vapor .. 0 

0 nte t.em.pera'tUN la So dense. 0 

Qt.Leet.ion 1.4. llhJ' do wat.er plt.e.hera neat, tn eummert 

Sevent,y•om percent. anawere4 th1a eoneot.17 a.ltJtoup t.bare 

nre aoce very bad mlstaltea as: 0 BOt ab- bringe tb1f ti-oat. 

out. ot the· ptt.cb r.• •cold nte:r eauaea moleeulea of 

heat, t.o go t.o the wt.al4e or t.be pt~ober• t.be7 are cooled. 

by t.he t.tme they do t.b1a an4 tora 011 t.he •t•ld.e. • 

11Tho walla o.t t.he plt.eher allow the Wll\Gtt to eeep t,brougb. • 

Quest.ion 15. 'Det'1n6 a ••lorte .. Sut,y parc011t. got. tbla 

alrtsh\ am t.here n-n ~ many ou.t.•tardtng en-:OJ-•• 

Queatton l&. Sw.'M 'brletly 1'1011 a ft410111Jt.er •owe. 
lloal. ot t.be atudente oal t.ted t,ble q\lBeUoii. Taro peroen\ 

anawel'ed 1 t. oorrect.ly. ssnoe moat. ot t.be at...s.ents who 

t.r1ed t.o annez- 1\ ·tia4 aueh WX'"ODg ldeaa oono•mtng the 

waw t.heOPJ' 1t would have been bet.tar !.f' t;be t.heory h&.4 

nev r been d1scuaeea.. A tn1nl anaflr la• 11A ractlcmeter 
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worke beoauae beat atnk8a the polished taee• ot the 

..-a.nee whieb tleet tt, t,o the dark aide oau1na t.lle 

wheel t.o rotate. ' 

Que•tlon 1'7. Bow many grama ot water at 80° wtll 

be NQui:red ·io Ju•t •lt 5 game ot tee at, treealng 

tempera.t.UNt TbS.a le a alaple proble 1n beat n1oh 

•• eolwd by one fourth the atudent.s. 

Queat.lon 18. Why doe• a compa•• needle point. 1n 

a nort.bern d1rect1ont It.. W1 \h queatton 10-tl., reoe1ft4 

the lar et correct anann. 

Queatlon 19. Detlne an ampere., lneteea pol"Cent 

det1ned 1 t cor rectly. Tb dettn1 t.1on tbat t.be7 pw • 

howe-.er. doea Dot mean ch. •An ampe:re 1a tut aaount. 

ot current. aece••&J'Y ·to depoe1 t . 001118 paaa ot e1lwz- . 

per 1econc1.• Wbat. picture oan thla detlntt.lon bring to 

anyone? 

QueeUon 20. lfbat la JDMnt b7 leot.rtca-1 capao.ltyf 

o one amwe:red thia one Cl>JTe•t.17 alt,hcugb lt. oooup1ea 

one pap 1n the t.oxt. lloat. ~ the at.udenta anawred. 

wbat. the t.e ..... to 1J11ply1 •'lhe &aDllnt. or electrlott,-

that. a w1N •111 holcl before apark8 Will tl7 f'rca lt..• 
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Quoat,J.on 21 .. Whn J'tll talk 1nt.o & telephone tNne• 

m1:t1.er d.oea t;l)e aoum 1..N.wl dOJID u. •1N t.o the recel•rt 

. FUty-nllle percnt. •-Nd. •no•• the 1'Nt. auweN4 l t. 

U'ODI • no, at, all. 

Quee~s--- •• aa, 25 ooula:\84 f!II 41&gNU ot • 
pl.....-t.er, tnductl• 0011 ad 4,nam.o. The at.-..nt,, wu 

t.o 4"• •• &na1r 1allea\1118 ~- mo\lm ot ooS.1 • 41n&t,1en 

ot the :ls:14Q0414 cu.neat.. !lt.e pe~ or •PNet. .__.. 
I 

NN 85, Ill• &n4 19• Tile ted 4ffO't.ee 1• PIP• t,o t.i. 

•1• .. a1• or t-mae aubjeou wltll o-,i. ---• ,.~ 

onl.7 19 pereat. ••l4 t.eteftd.ne which 4U"eO"t,1on U. 

a~ •• tlolr1ng 111 \be 4Ugft,m ·or t.blt aS.mpleat. GJDUl&l• 

lf the7 40 not, ume••ta.nd tbl t'lnt prtnoSplea ot ~ 

sllllpleat. d.J'IIDO• • oo11 l'Otat,1ng be.\lJMn t1l'O -'u 
p0lea1 to, oa ttaer un4entam UIS •ltlpelu al.w.,\cw 

ana ot.bllr tine• dl&oueH4 in t,he IAXl.t 

<iueat.ton fM., Dft1I a~~ an flMtd.o bell. 

Tell • ., bell r!ngs. <bl7 13 percent. drll1r plat:n 41asn•J 

the na"t. drn: JJ1811ldngleea plot.urea,- or naae at. all. 918 

prtno1p1ee ot t.he- eleot.r-s.c bell are at-1•• Mt aoat.. 

aohOOl• !saw bells ,or tbelr at-u.4ent.a w •••· IION \him 

·- 2S -



N ptrlent RClllA ba.e known ~ It W,Gll'kecl• 

Qu.eat1cm a-s an4 2'1 ue elmple ,reb1ema Sil eleatrlclt7. 

stst7-ao peNent aol-4 ~• _Jtea1e\all08 ot wtNa 111 

••1"1•• aJ.Mgh\., 11 pueent, forwuoa ln p&N.U.1. ~• 

peNAnt. lmMt t..lle eqat.Soa tv t1a•a law &D11 1N pe~ . 
•PPlled 1 t OOJ'NO;t.17 in aolYlns tbe pre1 ... _ 

Qu a'tlelb 28.. ·_ -ctw wt•f'lJ' ~ pri.melplea towlw4 

ln Gn'J' eleo-t.roet&t-lo maObiDB• Alt;lacMp VO JMll'C8bt,, ot t,,he 
- '; 

aohoola owne4 eleet.NSu~t• ••blne••· GDlJ' » ,-rcont, 

~ t.be- puptle ananrea thla •oneo~!J'- ·'the re•t. ot tm 

anawers weft -.. au:1 ••1•a1••• 
lloa-t. o:t '\be aw4ent.e w:hO anawerecil -t.b.e• tat8 were 

1n t.118- :t•rth · rea ot blgti ••bOols t.alr enwa potat. to 

OJJe OQIWJD.al.ft f"aot. 'lhe7 are •tvilJ'lng UM> 111m1 l)J"lne,tple• 

am elll>J•'k to ieun an, •ll• ill of Ute aoool• e-.pt, 

one ued Ute ata\e-aclopte4 tax\ "nnlr ~ In ptxptce• 

bJ IIUUlan Nld Gale• 11lll1k&D aD1 QI.le bafl obopPeC.t up 

the won: tnto 61' ~- Wlthtn tbeae p&rapaphtt 

&N> bJmameNble \Op.toe 41u'Ulfe4• 1.lleN ·- --

WO bt.m4N4 and lttly pnbl_. anl aQ quqUoq,. l \ 
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I 
pupils to woztk 90 pereent. or _.. ot the•• proble•• 

i&orecner. _cner 60 percent haft only 3-45 ldmte. theor-J 

period• per ,...Jr. sewral ot tbBae ien.oia are uaed 

to reeltationa and l.Mt.urea o...r t.bllt 14 parasN.pba 

and 250 prol>le•• it. OGld be- too sbont, tor thllt •t.u4ant4 

to get \be work thorOUSlll7• la lt. ~ •Olld.er hat, tbe 

awrage teat grd.e fNll ~10 i:apera 1• u l a.a 39. 5 

pereent.7 

'i'he \eet,a trca the tbree blmrSN4 and. ten atud.ent• 

npre .. nting twenty-two blp ••hoola 1n t.he at.ate potnt. 

t.o t.he tollwo1ng oonolualona. 

1. 1'be at.udenta d14 not u .. algebralo equatlona 

readily. 

2. Very bad •~rora •re made 1n the explanation ot 

al le ever,day occu:rrencea. !beNfore, IIOl"e t.lme aholll4 

be apen1. on t.beae top1ca. 

3. 'lhe avenge atudent coulA not. 4ef1ne t.eJ.'119 

lln _..nt ot _taro• and. eleo.t.rtcal ca.paott,y. !be,- haw 

no anSng £or the at.wtent,, and ehe1Ul4 be cad.tied tr. 

t.be ten. 
•· The prln01plea 1DYOlw4 1n eleotroetatlo lll0h11J88 

an4 radtaaatera u-e too CCIIPlex tor blgh echool atudent.a 

t.o •" and. re---.ber. 



s. The students 1cneW "17 11"1- abou.t ... t. 

aotent.1ete ol t.bD 191b -.tmlJ'.. fJ!IHtai".-., •re t..be 

ehoa14 be spent• lmplflnl Uwe. 

•• Dt.e blpu t am 1 ..... paAea •" -• b7 
'bo.78• AG a Whole they d.14 bet,tar t.blla. ·'tbf8 gSi-la. 

, • ~ Mab •uot t.aa • .,.." tar '°° ... ,, 
M>plo-... tor t,'.be at~nt.a t.o ge-t. &DJ' ot the •\el'lal •.U 

1n \ho abort. •ebDOl pMar.-



to) 1be Pbpto• Imt.ruot,ora (.i reoaal tnWl"Wt~ 

I wlll now comlder the qualtfloat.tcna ot the 

by•lca 1natNct.ora a t.118 con:11 ttona un4er 1Fhteh tbe,-

••re teaoblng. 

I vla1 the school• at OUtbrle. on4. Oltlab.ola 

c1ty. Cuahlns. Yale. St.ill.water Pawnee. a1Jd ba4 per-

acmal 1nte"1 •• 111 th t.he act no.e f.natNctore of t •• 

eoboola • I f t1r1 lnat.ructore 1'hO like tbe teaoht• 

or pbJato• better than my other work. •• tbl 

pbya1ca lnatN.Ct.Ofl t Oklahoma CltJ and t.be other •aa tbe 

1net ctor ot prepar&t.Ol"J' pbJaloa at Edl~ad State . oral. 

, • Llppincott ot a£1abana Cl t.7 bu taught pbya1ca 

tor twenty yeare. Be 1a 1n the pr ot bb lite being 

5'1 J8&ftl old. I could cat.ob the eat,taelaatlo rlng 1n 

bl• -.OS aa 8hon4 bla equ,-• am· uplalced hOIJ 

he bad collect.e4 spec ZUJ such •• ball · · annga. or 

elect.rte llgbt -· .. -• bat bad been ueed on too blgh 

volt.a • J he. he bad 1mprcm,4 cei-tatn P1•••• or apparatu 

b7 lngeniwe •thoda; hair be bad touui e rtaln eqertmenta 

aa det.ermtntng tb.l beat or vapor1nt.1on \Ul8&t.latact.ary 

and bar u ud a.de aubat,1 wttcma for the • Bia laboratory 

wae h1s work-shop tor •b1ch b gatbered. teJ'lala fNa 



• ..., walk ot lUa. Be ba4 11r1tten pa.rt.a Of bla own •. 

l«bow.\~ not,oa. Be tal4. -----• % f.bd. the work 

not. pro'Ylng ••t.letutoi-y·• I ebap 1 t... tt 

nae lutl"UGt.m- at. Gatbrla n-a lll144le-ap4 too. 

He •• SNJaf.17 baa\1eapped ln ld.a teao~lll& or pllyalC8 

b7 la:elt .~ good equt,-mt.. o~n-\. et._._ room, .-4 

laboratory rooma. .MOl"ewer, beetdu phyetce h$ na 

leacbln& obemtatr,- end se••l ee1en.ce t..o Ju clf,.a ... 

of •tuAant;a •. Be had t.e leaOb. 28 hOIU'8 ,er •••k a4 

,, 

t.ea4 to ·Ute a-.blmt..lm et.•re ...,_ for- pla:Jalee at24 

~•tn• fl1e pllJ'atoe f.natnetw ba4 pre'ficsl7 wone4 

t.n •--rol&l elled.euy and he to14 • bl l1ke4 •-RS.al 

wuk bet.tesa '"llaa teaoMllg. •• Gu.tbJ'u ••• planing en• 
new high aohool wlt.h Sood qut_pmem... U.. 4Utte1alt.lea 

1Ude1' lltt.f.CII tlW teafhiag •tatt WW •OJ1dnl "111 be 

....... S.n t1le nev l'tttBNt. 

Tile ,_.to• Snetruot.or at. ••• bad. talf&bl. ~ \lie 

b1gh aohNl there for • ..,..1 ,ean. Be_ l1ke4 a¢oll1taftl 

bet.t•, tmm ou.~ eujeote. al'll bacl -,.01auaec1 Sn st. a~ 

oollAJp. Be eald th.at. be oare4 leu for- p!Jpf.ce t.ban eny 

o% b1a eubJeot-•• AB - bad tat.lea. to fill-~ ., quatle

nail'e w1'11eh I had. een\ J:da• I pw Ida a aeoOtd .-. 



a.net-, be negleote4 io and •it. t.o • •• Jlil-,ee la no\ 

r,epreaento4 1n the gtmenLl · repot'\ ot t.he Hhoele. 

Duril)I ·1117. 11\terYlff be· ea14• -X ~ J"Oll .tound U. 

lab0ftltic,.:;?1t,rk Sn the 8tafA a jolce • • 

~\ Ya.le t.be tna~or · Ja4 nafUl'\lJ' been a at'Wlent. 

ln ensSD•l'1ba at. Olrlab- UJd...,...s,,. M ba4 t.ft.ken 11p 

t..he wOl'k •• •• .1 ... bal4 .left •••nl ._.tba berore 

the cl_. ~ u.. •Jaool• ae .... • tbs aPP1,Nttu1 at. 
. .~:,.l'; 

,..,. not, t~ -1th rraaQ ot t.be pl••••.. He a&. baa 

.-bllt t,o lo•t.e complete aspeJ11S-11~U. Nt.s., U14 

,1_.. to 41trft'ent.. iaohltlea-. Be -4 bl•....,.. Sn 

engtrwJerlna to ehuge 4,ma tnto ~ am to •• 

etsdlal" ~--tlaa. Be ea14 a.1, be a111an Utce4 to 

explain len b7 pe.pbiJ tu.t, b.e f omd \bat the puptlll 1Nlll4 

not to1:1owawa. I 1eame4 r,,aa-, ¥1.St. to ¥a1- u.~ a 
\ . 

DW 1na'tftct.or ma1., a,en4 •• or IIS. tt• Wltll the 

a.ppantu at, .tlftt., in order t.o bee_. hld.lla WS.\h • -ll 

or ·u. pteo••. .tllJo.. it the tnetiuotor 4•• not upeot 

t.o •1.87 at ae place ' long;, be •111 probably l'lGt, oou~t. 

ahlple ptecee nw ll1lln4 bnlc:8n QS19& • Ae a reaul\ uluable 

pt••• or appan.t.u wtll often be Pit_, f'OP laok o~ ....... 
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!be world bae J)J'Oduoe4 OOJllpllrat.twly tn w.-n · 

ao1ent1•ta • tut th1• taot eboul4 not eatR a •W• ~ 
wCIIID'• ab111ty aa 1nat.Nc_. ln hl&h eoboo~ •otence. 

1 -• well pleaaed th t.bD work aa A.mold la doing 

/ 111 the phJaloa department. at. St1ll.lr&ter. Jwtt. two 

,-.re age pb7alca -. added to U. high eehool' • 

ourrtoulma. Dmng thou :,nn lll•• Arnold baa taught

the aubJMt. and ucSar her ~aS• t.bl 4e,artant. 

baa propeue4 t,o 9ba\. lt. now S:.. lllaa .&mol4 1• TOltDg 

anct ProgNaa1.... She oont.lmea her •tudf' of aotwe 

thrGQgbwt t.be euaar JIIGllt.ha. Sb8 p.w ra..,...ble 

repQl"t,a abollt lier ac1eace olub and •• t. 41tf.,..nt. 

proJ eta tfhloh bill' et\lSen\.a took up during tbl year. 

1'hmp abe liked cballtat.17 an4 •t.ne.t 1oa better tblln 

plQ'aloa. ber at.ttt.udl tonrd t.be lat.t.e:r - opUtda\lo 

and ent.ma ut.10 •. 

IIJ ..-S.att. ~ · 1.beN aolleole lllpre ... 4 • with t.i.a 

tacta oonoemtng Ula tnatNotora of ~•loas 

1.. floet. or the 1uwuowra wbo t4aCb JbYel•• prehr 

ot.mr •ork• It new and •ooeutul obllngea 1n Jb,eioa ue 

t,o be worlr:N Ollt., they w1U be worlatd. Oil\. by tbe ldnortt.y 

1'hO baYe a44l Jllyaloa tbalr Ute 1fork &n4 Wllo find pleuare 

.1D t,eacbing 1 t.. 



a. :ra.uuotora oan not. do u.1,. but. •OPJc tn 
,/ 

ph7111oa when 1-7 t.Noh 1&rp aeot1cm ot otMr ••1ftl1Dee, 

when they teaob OMJt a1Jn\7-t1-.. hom'a or m1xe4 eubJeot.a. 

when the eq\11pll8nt. and laborat.orl•• are- blauquaw or 

when t.heJ' •N not, ln\eiieat.ed. 1n t.b8 eubJeot.. 

a. Scleno. lnstfto.t.on Wb.Oul4 not .ohllnp Nhoola 

,...., on.n. tor t.tma •111 be wut.e4 an.\ apparaws •111 

1'MJ' ou\. N.ptcll)- tar i.o of Ntpau,. 



PB!SICS I TRDCT(llS BBSUVlS PROJI 

q . TI OIJIAIJmS. 

I will now paaa trClll the J.ndtfld•l lnat.ruotor to 

the sr-P •• a •bole. 1tie 4ata tJst. tollolr .. ,. ta.Jr.en 

trOII the rort7◄tpt quefl.lamatrea 1fbloh 1 aw nte.nect 

to 1n prffiOt.lB pages• 

ITICII 

•-- tmstnatora t (a) aupar1ntendant.a (b) ot.ben 
I . ......... -........................... ~ .. ----...... -----~~----..... ........................ . 

.... XI ; V J 9 - 8 

••••larJ J 1«> pett ao.: 840 per • 18'1 per/Ko • ................... ....,... .................................... -.. ..,.. ............... .. 
1 .. at. tl25 • •: · 1118 11 • 126 • ........................ :.a.-.. ....... ,,. • ..,,.,...._ ___ .,........., ______ ~ .. ----~---------~ 
hlgheA, I 22 • • I ~9 • • 2'18 • 

bla ~ alaln that t.be aalary 1• 1onr tor •Cll8D 
tbaD 11' 1• tor ID&n• Ae • wbOle th aaiar, ta goad. 
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TAB IV• J OF I smRUCT A SOBJECTS THEY A CHI o. 
.. - .... i-, ................................... 49 .... .-.-......... _...,... ................. _ _,_...~ ... - ......... -~~-·.-,--....------.... ----.. 

llaJo~ subject:• mabe~red• aubJecta taught beside• pb'18f.ca 
~-.---~~~-..... ~--~~D2.P.l2~~~• ..... ~~-~~.,----~~-~~~~~~~~----~-~-~~~~~ 
engtneer1ng 
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h1at.on 

ec cxnlca 
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• • 
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• . 
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1 

1general ac1enoe; -.nual traln1ng. 
• • 
: neral ao1ence, b1at.or,, pomet.r,-J 
:Engl1ah.b1 tOJ"'JJ .gen.ac,mathemat.1ca. 
: 
:ch st.ryJ cbem1 try. 
• • 
:gen.ac,e1v1c ,algebra;biatory,alg; 
:general eo,agl; no l t.r; arlthJ 
:gen.ao,ag1;geOl88try,algebr&,gen.ao; 
: lgem-a,genac;gen.ao; •nual tr; 
: n-~o;pn.ac,algebra.po ; algebra • 
• • 
:gen.80.•oology,'bo~y,artthJgen.ao, 
:ag1,h1at.ory;gen. ,h1atory;c rclal 
: geo, neral eoS:enoe • 
• . 
:chellllat.ry; ao; bot.any,gen.ao; 
: • . · ob .gen.ao;algebra, 
: ,gene , a \1'7 • geome t.ry • 

:ge . 
♦ 

phy; chemistry. 

:botany;gen.ec;algebN.,tr1gJh1atory, 
:bookkeeping • 
: 
:ge ; mathJ economics; sociology; . 
:history; gen.ec,typewr1t.1ng;gen.ac. • . • 
: tural ec1enc ,ast.ronom.y. 
• • 
:gen.ac, b1atol"J'• 
1 
:b1olog. 

: : 
.... J..__, • ._..,... ..... ,.,,__ .... ..,__....._..-.: ........... ~ .. - ........... ~ .. ..__. ... ., ........... _..., __ _,_,~ ....... ,., ........ ,_ ..... ~-... --
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I 
The aubjoot.a wh1cb eacb inatruct..or t.Mo a Aparated bJ' aeat-

o4ona-



Oklahoma 

Agricultural and Mechanical Collel!e 

Librar!:J 

FEB 15 1935 

All ,_ 1natrutGN bad dllltge Pftpara\tm hr 

teaoblng. Table IV abolra ,mat tJJetr majon "" at 

coli.p, and llbat. the7 are 

Conclua1ona traa tAlble IV are•• toll••• 
-· ·. ~/· 1. H1gh •chool tnstruc\ora \ea.Oh -.ny .aubJeota 
,. 

not. relat.ed. to their Jor ln college. 

2. ,<Ptfi7 peroent. are not tea•btna t.hetr •Jor at. 

&. F1ft7 Ph'Unt •JON4 1n bjMt.e whlc ee not, 

ftlatAcl t.t ph,..1 ••. 

, • POUP pel'Oellt. •JONCl s.. pb:Je1ca. end. •e pene~ . 

1G •~ ectenoe or ~~t.i;oa~ 

PNill .tlga.re• .no\ --■n ht the table• I tamd ttw 
foll•ln& bpOrtQt. .1Dfo1W1.tt«u-

Tbe nmber ot teaeldng houra tor ~•tea 1na"truot.ora 

nr, trOII 10 to 32. The maber of ,eare dv1ng wbtcb 

s.n.t.i-w:tore baw taught. pbJaSoa ftl"J tr• 1 to 20. ttae 

anrage belng 3.2 7"-N• Pltt7 perioent ~ lnatruoton 

t,aught phyaica laa-tr ·,oar and. onl7 N p,nent. taugb\ 

1 t, the .... pl.a ce tlda year •• t.he~ 414 lut. '!he 

mmber ot lmt.ruetoz-a ho teach_,.. tblln 2& hOllrs per 

week •• ~ Ol" fr/ perc nt. !b'li-ty years ••• ti. aw...,. 

age tor tbe phyalo• 1nllt.raiot.ora. Tbere ... =re; :~ ·-:z~.-:~·./ 
,,. . . . . . . . " . . . . . 

were aa years old. and the old.eat. ••~:.~~-~: ~~,·"P:9~•~'!·:. ::· . .. . . . . ............... ·.· : .. 
.. . . : . : : : : . . . · .. : . : .. : .. . . . . . . . . . . . .. . . ·... .. . .... . . . . . " ·. . . . . . .. . . . . . . ... . . . . . 

... . . . . . . . . . . ., . . . . . .. . . . . . ... . . . . . . . . 



were au.pertntendeltlts,. 25 percent were athlet.1.c coaches, 

tort7-t.b.1'8e percent were prim,lpal~• 29 pere,ent were tn-
,, I'• . 

at.ructora alone llnd 4 pe:rce,nt. "ugbt nothing but ph7sloa. 

The last ones were the 1nat,ru.cto:rs. at. Oklahoma City and 

Jtualcogee. 

In regard t.o the, phya1es preparatloa. I found that 

three bad not studied physics 11'1 any stmool and \hat 

three lnst.crnctore bad atu41e4 only h1gb. school phJ'eS.oa, 

and that the Net bad s'hudied ph7a1ea tn college. Th• 

ool lege work varied tl'Olll one summer eourse to eighteen 

or more hours in wtnter sess1ona. Porty ot the tnsti"Uct.• 

ors wen college graduates. Two ot theJe bad )(.$. deaz-eea. 

Twenty-two, were graduates ft-om Oklahoma oolleges. 

In a report ot a committee 07 the Bat,toJ>Al Education 

Aasoc,lat.ion. the toUowtng stat.e.ment. 1.s •dei ... To g1ve 

good 1nstruot.1on ln the scteneee requires ot the teaeher 

more work t.han t,o give good lnat.ructlon 1n ma.t.b&mat.1•• 

or t.he languages, and the sooner t.h1e tact- is reoogntae:4 

by those who bav,e the management ot acbools,· the betAer 

tor all coricerne4. The sc1enc.e t,.ee.cb.e·r lffllSt Ngularly 

spend much time ln eolleet.1ng mat.er1al, preparing expert• 

menta am keeping eollect.1ona 1n order, and tb1s 1ncl.1spenaabl• 



labor should be allowed tor 1n programa and aalari•••" 

Aa I haTe atate4 betore, 28 percent. ot the phya1ca 

1natructora teach more than 25 hours per week::. Thia nwa

ber ot hOUN should be lessened in order t.ha t they can 

he.Te t.1• to experiment and to carry out all the muaeroua 

ldeta1la Which befall• a pbya1ca 1natructor. As a rule the 

physics inst.rue tor should be relieved ot coaching dutlea , 
and. adm1n1at.rat1ve work. Since 25 percent were athlatle 

coaches and 20 percent were auper1ntement•• 65 percent 

abould have been quite tree to devote considerable at.ten• 

t.1on to J)b.7a1ca. However, at least halt ot these teach 

aore than 25 houra ot mixed subject.a. and therefore the 

phyatca inatl'Uetor 1n general baa little time to work 

out better methods ot presenting phys lea. Ap1n I w1ah 

to· call attention to t he tact that the instructor whoae 

school stood ·1oweat in the teat• taught five eubjecta 

. and a total ot 30 hO\lrs, and that the inst.ru.ctor whose 

acbool stood the highest taught two aubJecta and 15 hours. 

'l'he . college preparation of 1natruct.ora la quite good, 

as waa indicated 1n prededing paragraphs. Although the 12 

percent who had studied no phys1oa or high achool 



pbyaica alone abould not attempt. to teach the aubject • ., 
Pror. Mat.her empbaa1sea thla tact., when he wrote the 

tollowing:"Bxeept in rare 1natancea it ts not practtoable 

tor one to conduct plqs1ca when the onl7 1natruct1on tbat 

one baa received la of the grade required tor a per

•nent atat,e teacher'• cert1t1cate. Por it la eaa7 to 

secure the add1 t1onal tra1n1ng neceaaal"J' thrOugh aUJl1D9:r 

oouraea troa good univerai t.1ea. • Bowever, he turt.her ad4a, 

•Th• taet remains that the deTelopment.a ot physical ac1• 

ence and the method ot teaching 1 t bave been and con

tinue to be so rapid, 1nvolT1ng so mueh detailed know

ledge and experience, that it la not practicable or 

desirable to demand or every teacher apec1t1c training 

in these directions. 0 1 lthough cmly -4 percent majored 

in physics 46 percent majored in work oloael7 connected 

to pbJ'aica; hence halt ot the 1natructora of the at.ate 

ought. to have a good foundation tor teaching the eubJect. 

To my m1D1 one of the moat lamentable fact a from the data 

which followed table IV 1a tbat only ~6 percent taught 

phyaice at t.he aame place this year as laat. Aa long aa 
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pb.-,etoe illatruct.on change aNUD:l ao "1Pldly no eyetellllt1o 

laboratorr equ1P1Mnt can bu.llt. up 1n •117 aahoola. 

( 6,) h'eaent.at1on o~ Pb:J•1oe 'l'beo1.7 •• Shc:Mn 

by atiormalrea. 

I •111 preaent t.ho point.a whleb 1n41eate h• 

the theory la taught t,o t.be etudent.a ot the at-ate. Aa 

aoat. ot tbe aohool.e at,,\empt c:l to f'ollow allot the dta

ouulom •• g1TGD 1D '-hell'" t.•zt. by llllllka.n and Gal• I 

found t. tbe7 bad not, &DJ t.lma t.o deYot. t.o pirfatee 

outalde ot the ola.Mrooaa. 

I aalted t tnat.wot.ON bOIW rq lectUNa with deaan

atrat.lona t.he"f pff w t.he1r cia.a eaeh week. Slxt.7 per

cent. ~ the 1.mtruoton at.ate<l t,bat t.be7 pn from one t,o 

three lect.urea n4 cteaonat.rat.1ona per week. Brletly· aw.1.ed., 

tJ.ie following re t.he out-at.anding •thOds ot procedure ln 

t.be 41ft rent claaaroo111n Leoturee 1f1 t.h 4naonatrat1ona 

are tvon each• k and t.beee &J'e to1lowe4 'bJ' oral 

quizsea. etud7 ot t.be woricl and opere.t.1ng ot elJlple 

1 aaoh1ne• 1• aue8M4. Pbyalca ta appl1e4 • tar •• poa

•1 ble to ta?'lll ork. All ot \he et.\tdente b-fa one school 

- 1l1 -



..... 

/engap 1n a rre. dlacue•1on OYer the_ •t•r19il l~ tbe 

text. Problema and projeot.e are worked ·out \o aome eztent. 
- ~ 

ln ano\ber ola •• In two aohoola 4-onetrat.1oaa ••Nt &1•-
,en, bu\ t.be at.udent.a were not. nt.huda•t.1c OYer t.he work 

and could. not. reaaon nll. In ·ODe \be puplla 41eoue•eC 

everyt.bing aa aet.ron<aJ• AnotbaJt 1nat.ruct.or bad h1• at.m

enta ma1te board 4N 1np an4 r.port, once a aont.h on IIOO,em 

1DYent1ona. At, Prague the 1natNCt.or applted pbJ'81Ca to 

, ner,daJ expertencea 1n th& classrooa and _. round table 
I 

dlacuaaiona •1th b1a pupils. St.ill another aohool b94 
.. 

~ pup1la demonat.i-at.e \he •tertal 1n U. text. t. 

Oklahma Clty the puplla -.de ahort talka on d1tferent, 

prlnolplee, and they t.ook up a a7at.emat.1c study oft.be 

practical probl••• 

lt.hcut. a dou.bt t.be lectve roGlll and laboaaton 

eh<Nld torm the be.Ckbone to l)h,alca lnatru.ct1on. All 

the •thoda st•en above ahow tll&t •oh t1• ta apent 1n ~ 

the lect\&1"8 J'OCIII• The one general plan aeemN. to be to 

dlaouaa the top1oa u giTen 1n t.he text.. S1nce atudent.a 

are not get..t.1ng t.hese t.opiea well aa 1nd1ca ted 

I 



at 1.1011. I found that onl.7 tlv choola • t, ny t. 

ln t roJect tbOd ln 

odaka or ot, l' a le 

ch t.-he tu.di ta oonat..racted 

rat.ua, or tootc tr1 to 

1n!uat.r1al oent r • . 1 nt.11'1.c ma z1ma contt-1n IIN17 

art.lcle · ad:rta1 the tnat.ruet.or 1n oh:yistca to t.ako 

t, 1r claaaea on v1a1t,a to &!J • h pbJ' tea la a · 11 4 to 
f 

1 the 1nduat.r1 1 orld. t.o l'lCQ\U'& ta ln 4et-

Sn1~ proJ ct.a out-a14 uw cl& •ro • 

l found that t-be tollowt bad act e clu : 

lab C1t.J, Cblekaaha, auk a, t.111:c tr an 

tawt. • tawton • a club e. 1:etecl ot wue lea •or • 

c1 1l elub 

WO 1d ti to at law tnte t and entbu.slas among 

the ••• not t.1 onOll • tor t.be 

and t, eatera tort children ~o at.t,end, 

atu nt.a ant.ed. credit. for everyt,b1ng t.hey d1 • It. la 

.., opinion t.bat tbeae obJocttona would 'lfantab lt credit. 

••• given tor tatt.bf'ul work 1n tbe club tor thoa who 



deatre credit. Wb7 could not a aclenee elub take the place 

in part ot so much light ent.e:rt.atnment? Right. he:re ia a 

big opportunity tor instructors to help provide other in• 

teresting outlets tor youth's enthua1asm. 

The science club at. Stillwater had ~ members., Moat. 

or the . t.1me t.h&J' met. once every two weelta. Once a month 

they m.et. 1n the day time. '!So atudenta . ueually oo~ct.ed 

the m.eettng during one eeaa1on. The pro.grams 1n general 

were lively and enter'talntng as well as 1nat.ra.ct1ve. A1. 

one meeting a boy who owned a mot.oreyll• brought t t along 

and. showed 1ts tmportant part.s and explained how 1t woJ."lced. 

Tb.is Olle 1lluatrat.1on 1a auf"£1c1ent to show the natuN 
' ' 

of' the programs. JO.es Arnold.,, the tnatl"Uctor. tound 

the students very enthUa1astle 1n t.he elub. 

W1th the hope tl:aat more clubs W1ll be started I will 

outltne brtetly "A Selence Club in t.he Blgh School" by 
,o 

Lou.ls C .. Feldman. 

(a) The benettt.e derived .trom a club are: 1. A 

help to boys and girls to assoe1ats w1t.h good. cu:>mpantona. 

2. It tnst.111• love to~ nat.ure and the ueat out.doors·. 

&.It. turn1.ahea wholesome recreation .. 
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\b) The augeetlou tor the Pl"Og&ldl IINI 1.Do 

not •Jc• t.be club aecond olaa• b7 ha"Wing etudenta read 

many pa re. 2. ve talke by n o are expert, tn their 

11 • ~.Plan •1a1t.a to loo l 1nduatr1a1 plante. 4.Take up 

41ft rent ~ojec\a •• the o rvat1on ot stars. Plant.•• 

blrda and bilge• 

(c) 'lbe requirement• tor aberabtp uet 1. A grade 

ot 85 1n 0118 eu.bject.. 2. An 1nt-erat 1n ec1ence. 3.Jtudlne•• 

to tt.end all t.he Met.tnga. 4. WS.ll1ngneaa w take part. 

tn pi'Qa'Plilm&. Due• ot 15 or 25 cent.a a • ••ter t.o ••t. 
ordlnap7· expeneea n4 t.o p&J' tor several aoc1ala abould 

be collected. from t.be anabera. 
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(e)Ph;tatca Laborat,ory Shown b7 Que t.lonnalrea. 

Report.a the wrioua achoola shond t.: t the 

t.hode in the laboratory rl7 a rigid ae the 

metbode 1n the 

ua llUcan and oa:t. • a llarmal. Pourt.e n PO \ aupple-

•nt.ed \be a1mal •t b notes ot thelia own .. DWlll>ecl' of 

e rt nta 1n meche.nice. be t. sound and leot.rie1 t,-
wt th llgbt, and • tl 1n OJ» 7 ar var1e4 

t'r6m 20 t.o ,4. I a tea. expert nta ln tbeae topf.ca 
II 

which• re approved by unlve:ralt.y n. Tb.en be:r per-

by t.he sehoola 't'llrted as indlca t d 1n t.able V. • 

TABlZ V. VARIA'l'I STA HD E 

llechan1ca 1 Beat i L1 t f Blectr1o1ty s Sound ............................. ,... .... __..,_....__ ... ___________________ ,_, ............................... _,.........., ... .... 
5 to 100°/0 &0-100 30-100 60 to 100 · 33 to 100 °/0 

e nature oft.he apertmenta dll 

of t.he typioal o e below:.• 

een by a tn 

1.ver1r1cat.1on ot Boyl.•• la• tor tr. PV = it. 

2.Vc,r1t1eat.1on ot ~ lawa ot t. lever: t.be law ot 
nta. 

- ,2 -



a.vertt1eat.1on o~ Book.e's law ot elaat.lclty. 

4-Determlnatlon or the latent beat. or lM• 

6d)etermlnat.1on ot \be oanjilpt.e toot ot a eo•eav-o 
aphol'1cal mirror. 

6•Ke•aui-e nt. ot t.l:18 rea1atance ot: two wll'$G by 
voltmeter arid, anuntt.e•• 

7 .St\d.7 or the ele-et.rtc bell ama. •~• 
ll&QJ ot t,he lnst.ructora repol'ted. t.h& t, they we.- blndered 

by .J.ack of equ1ptQent. some or,. tnaf...NCt.e>ra t-oOk theiP 

olase on .f1el4 t.rlpa 1n ound ancl some tud.184 tbe ».leo 

ll&bt.lng :,at.em etle otbera eonet.Nete4 radio -~•• Dtese 

laat pl'Ojecta tn labont.0J17work ahOli t.bat. some acbools 

are tak1na st.epa •••¥ .fl-om theorettes.l to pract.1e l phJ'sSee. 

'ftle table below ebowe the le~b. ot t.he labora"t;Ol"'J' 

pertode ea.eh weetc. 

TABI.8 VI. I.ABORA TORY PERI(l)S • 

..., __ ,. ____ ~ ............................. _. _______ ................................................. ~-----...... ....... 
· b. ot lB-48 m1th:I 4--451 s-45l Z-7018•700l-9011-9012-G5 or&O -111-1: _________ ,..... ____________ ,.......,......,.. ........... ,. .. .._,.,., ... ..,, ................ ...., ............ _..._ .... .... 

0 7 ldngi 10 • /• l 2 : 8 S 2 I 4 1 68 t 4 t 8 
~ ' ....................... Ja.. .......... ,. ...... ________ ~ ...... --..-..-...... --.. .. ._ ............. ~,.~•.-..-...... ,. .......... .., .. . 

fl>.• •Jortt.7 give 2-90 mlmte periods per nek whleb te 

aattielent \lme ln wb1eb ~ 4o exoellent Work• 



Prom ct.her figures I round that. ,o percent. or the 1n:- , 

atruetor& had their student.a wr:tte up the experiments 1n 

the laborat,ory. The rest had the st:wlents take not•s or 

sketches and allowed th~m to write them up lat,e:r. I 

have tound by expertenee that it 1a beat, tor at.ud.e.nt.a 

I to wrtte up the1r not.ea tmmedlatel7 after performing 

the experiments, ror the mat.er1al ls fresh 1n the1r mind• • 

Moreover. they eannot hand 1n 11ot..es not. ,e-rtcmned 1nA!lao 

nor change the tlgures to t1t the ez:peJ?ltrlell1.• 

Sevent.7 percent. e~peeted their pupil.a to t"tlad .cn,er · 

the notes before c laas t1me • The advantage Gt th1s le 

t.ha t the students wt 11 work less mechan1oally and aee 

the experiment as a whole. 

The trequency ot handing tbe experiments to the 

1nst.ruotors va.l'1'1ed w1 th the schools. Eighteen pe:reent 

ot t.he 1nstruct.9rs required the experiment.a to be handed 

to them eyer, period,, 30 percent. onoe a week_ the rest 

onoe. month or once every 6 weeks. A tew instructors 

had no a-et t1me but. cal.lEtd tor them at lrNtgular hlt•P

Y&.la•· The ttrat or aecom.4 method 1& t>t,at. but, requires 

more wor>k 101fl the inatruetors• 
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SW nty-ttve percent oZ t-:ne lnstNct.ora had t.helr 

atu4ente pertona the experl•nt•• The res\ bad the toli.

lng methoda1 The eareaatve Audent,e performed the expert

•nt. ·• The bO'JB did \be expertamt.tng., The lll8tJ'l1014r 

alone 414 1"' all.. The lne~l"UC\or as.dee! bJ' the, et.u4ente 

perf'ol"lll84 the experiment.a. 

The ttr•t. met.hod l the onl:, eat.1arae14r7 method 

for tJlo real value ot t.he laboratol'J wo.k 11•• In tile 

etudent. perfomtng t.he espertment btmself. Be lfhcMld 

obtain t.he data with a small an amount of antat.ance -. 

possible. 

Ill table VII• t.be nwaber et.and.a tO?' the achool 

aa lncU.cated tn table I wltb. t,he addttton of 4,9 wb1oh 

ta Pawnee. o"e tbat here f'ew EUC,e:rtmenta are run at, 

one tl • aa a rule, the number of at.udenb working ln 

groups S.a laPge. Onl7 80 perc4nt or these achOola have 

at.men.ta work 1n paira, t.he ft.at. bave as hip as eJ.eiyen • . 
Tbla 1• untort.w.te., tor oven when onl7 t,.wo at.udente fll"e 

workln.g t-oget.her 'there ta a teD1eno7 ro,r- one t.o l•t. the 

other d.o more work. !he sonoola tbat. have tn at.wlent,a 
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working in groups, run aa -.ny aa 10 experiment-a together. 

1 le t,bJ. met.hod la bet.ter tJlan the tlnt, too aany ex

peri.NDt.a contwJe the 1nstruct,or. 
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TABLE VII. Comparison or number or students working in l group 
to number of experiments run at same time tor 49 achoola. 

School :Bo.exp.J'Ull at l time: No-ot students in 1 group -------·-----------............. ----·------------------------------------_,- ... ..,,-.. _ 
1 
2 
3 
4 
5 
6 , 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
. 29 
30 
31 
32 
33 
34 
35 
36 
3"1 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

. • 
• • 
• • . 
• 
• • 
• • 
• • . • 
• • 
• . 
• • . 
• 
: 
• • 
: 
• • 
• . . 
• 
• • 
♦ . 
: 
• • 
: 
• . 
• . . • 
• . 
• . 
• • 
• . 
: . • . . 
• • 
: 
• . 
• • . • 

. . . . 
• . 
• • 

. • . 
• . • 
• . 
• . 

l 
4 

. --
2 

5 
4 

11 
2 
l 
4 
1 
l 
1 
1 
4 
3 
1 
l 
3 
1 
4 
2 
l 

10 
4 
4 
1 
l 
1 
4 
2 
2 
l 
2 
2 
4 
4 
1 
2 --
2 
3 
2 

10 
4 
1 
l 
5 

• • . • . . . .• 
• . . . 
• • 
• • 
• • . • 
• • . • . • 
• • 
• • 

• . . . 
• • . • 
: 
• . 
• • 
• • 
• • 
• . 
• • . • . • 
• • . • 
• . 
• . 
• • 
• . . . 
• . . . 
: 
• • . . . . . • 
• . 
• • . 
• . . . . 
• • 

8 
2 --3 --
2 
2 
2 
4 
3 
2 
3 
6 
5 
3 
3 
4 
4 

11 
2 
3 
2 
8 
2 
2 
3 
4 
2 
2 
5 
4 
4 
2 
8 
5 
2 
3 
5 
3 
3 --
4 
2 
5 
2 
2 
6 
6 
3 



TABIE VIII. VALUE OF APPARATUS WITH ANNUAL EXPENDITURE. 

achools:annual expenditure:value ot app.: 0 / 0 lecture app.alone. ~-~--~--•-----~----~--~--~1~--~-----~~--~~---~---~-.. ~-~-~~--~----~ 1 : 125 dollars : 250 : 20 
2 : 100 this year : 150 :- 10 

; ih1;-;;:;ii-1n mani ::: ! :: 
5 : .. ------------ : .. _,.. : ---
6 ; nothing : ;;50-- : -10-? : 200 dollars : , • 
8 : '75 ° : 250 : 41 
9 • 25 · " • 250 l ; 20 
10 no-regular am't. ; 300 ; 
11 : 100 dollars : 800 : 
12 : 50 • : 600 : 
13 : 25 ror 3 yra • : 350 : 
14 SlO det. aaount : 150 , : 
15 : : 850 : 
16 : 50 : 500 : 

17 : 1:g : :~ : 
18 : -- : 320 • 19 • • .,ltn : 
20 : approaches zer-o : ,MAI : 

21 : -·- : 300 • 
• 100 this ,,,,. • • 11ml te4 ; 

22~ • . #- ' • '100 • 
u : no det1n1 te a m \ : 

24 : 100 i '100 : 
25 : l '75 : 250 : 
26 : 25 : 400 : 
2'7 : -- : 900 : 

:: ! 65 ! ooo ! 
30 : 150 : ~50 : =~; ~ ! 1~~ ! : : 2: ~ 600 ! 
35 : little : 100 : 
36 : 150 : 400 : 
3'7 : 125 : 1000 : 
39 : 10 to 100 : 500 : 
39 :enough tor upkeep: 5000 : 
40 : 100 : 400 : 
41 : 10 : 475 : 
42 : '75 : 600 : 
fa : 350 : 2500 : 
44 : 90 : 425 : 
45 : 200 : 175 : 
46 : --- : 400 : 
4'7 : 50 tor 4 years : 600 : 
'8 : 300 : : 

4 h-- b. 

20 
~ 
15 
25 

20 
20 

10 
90 

25 
25 

2 
50 

22 --20 
25 
'75 
25 

10 
10 

a 11 
30 
10 

small 
15 
25 
'75 
50 
20 
25 
25 --
25 



Note in table VIlI th t the amount spent on equip

aent per year varied f'rom zero to tiTe hundred dollara. 

The average eapend1t\ll"'9 tor those achoola th.at had stated 

a.mounts was 100 dollars. The apparatua tor lecture table 
I 

alone varied f'rom zero to ninety percent ot all the appa

ratus. Wh&n only a amall amount is available tor appara

it,ua. it ahould not be apent on demomtratlon apparatus 

but tor laboratory equipment. Twelve percent state that 

practically nothing waa spent tor the upkeep or the 

apparatua. 

other into ti-on not. round 1n the table ta aa tol

Jlows: The board and superintendent.as a rule, determine 

how much shall be eXP9nded tor apparatus. Uaually th in

structor btrJ• the apparatus.., except 1n a tew cases the 

board or superintendent. does the b\lylng. Poiwt.y percent 

use gas 1n the laboratory work, 62 percent use electr1c1ty 

trom the power plant. Tlrenty instructors wrote t-hat they 

bought their apparatus from the Central Sc1ent1t1c Cl.at 

Chica·go and fourteen chose Welch am Company of' Chicago. 

I asked Jlr. Mapea, the Oklahoma representative or 
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t.lW lf•lch so.1enUf1c. COJilPanJ, bow ch ohould be •x

pended for apparat.ue tor welve at.ud nt.e. Be •1th other 
1j_ 

autllorttiea ••1.1•t.e4 ~o dollars tor apparatua and ot.her 

equ1pant. • BJ' camb.tn1ng t.be t1g\1Na ln table I and Ylll 

1t 1• aeen that. t.bere are eeven eehoola wboee a l"lltua 

/1a .alued. at. i.aa t.ban ZOO doll.are lld •hose ph7a1ce olaae . 
oonatata ot twel or N stud.•nt • It ~ dollara 1a 

not ava11abl• tor appare:t.us tt. •oul t. bet.te~ not, to 

otter PhY•t•• •• it ta t.augbt t.o-d&y.. In ol'\1.er to aee lf 

eohoola were eXl)8lldJ.ns money on elaborate and ooat.ly 

pt.ecea of equ.1 nt.._ I nqu1rod 1~ t.he achool.8 poaaeesed 

I the foll 1ng pteeee aa gtwn ln t table. The approxt• 

te coat. la llat.ed beneath the ptec.ea. 

TABLE I • VARIATIO I B BORA r VE ON J.RATI APP. BA'l'US. 

wtrelaea iatat.lc u.ch1J18ca,roacope:a1r p :proj. lant.eftl:speo.t.roacope 
ao ups~ to 60 dol.s 10 t.o 20: 5 u C&i 5& t.o 130 : 12 to 50 --~~-..--------~~ ... ~~~~--~~~~~-~~-~~~-~ .... ~~ .... ~~-~....-~~~~~-

1, o/o , .,0 o/o 1 • o/o I G6 o/•i 26 -o/o : ~.2 •/o 

ot.her pleoea •n~1oned by eeparate schools •er.: 

X-ra7 •oh1nee, rect.1t1en. mot.ton ptct,ure •cb1nea. 

mlcroscopea, te leaoopea. • inatructo:r aa1d they bad 
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a projection lant. rn t no 

tor 11,. acbool had a e 

7 to wy a sda. bulb 

npe tor, gaa ngtne 

and leotrlo mot,.or. 

• re xpended 1n de 

too h1sb• It t l e 1 

event1•t1ve peN nt of the tur:da 

t.n.~1, a ratua wh1cb 1a tar 

tru.ctc>r nt.e4 t ach hla puptla 
I 

I 

t.b.e prlno1plea ot tb ere~ 
I 

could shOIIJ the tbeae pr1no1pl a b7 vtatta to private 

tl&Cbin •• 

11r. llapea aa1d that. tbe t.elld ne, o~ bi achool 

1netructora waa to bu.y eome elabo te p1ee-e of apparawa 

tor de onat.ratlon and t.o •gJ.ect. the a1m.pl.e but, pre.ct.1oal 

p1eeea tor th atudente to u••• Hla ccmi,any ••• t,ryt 

to dtaeoura t.bla t.en.\ency 1n order to ratae the 

standard or phy tea 1n tbe oountry. even t,bougb \be 

eal a ot their apparatus would. not be etteoted eltbe• 

I 1'111 conclude . y dlacuas1on ot demonst.ratton ,~ 
appara\ua 1'1\h t.hl. at.ate nt from Pro.t. lla.tber. 

Por de Ollat.ra t.1 on a1 

ls~ a1ra~le aa 1t at.1 lat at etudent'a 1nt-e st 
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am lead.a t.o tm.pen:lent,, though\ aJ1d. stttd7. Blgh].y 

tlmahed •114 espena1ve pparat.ua 1a not e-eent,1al t.n 

4elllODStraUon am tt. eften 4tst.raota Uiet etcent.•e 

at.tent.ton rroa t.he pm-poaes ot tile lllustratlon &rd 

leads blm to e:anchtde that; pc,.11.ebd brae and bop.ny 

are requ1a1tee t.o uecenful •xperlment.tng. tl 

I SDYeatlgated t.he po••t1>1llt.1ee or a.iut\ent-a •k1ng 

pb191e• apparatua 1n Ui&lr manual tratnlng son .. Slzt.y 

percent. or \he sctioola taught. manual t.ra.1nlnfh eo per

cent- ba4 the a\udeat.s •ke •- phyetcs appaat.u am! 54 

percent t-hOllSbt. use --1ns or appaatus 1r0ttld be 

d.S.aable. X will st.ate \be: 41£tennt. reaac:ma gt-nm 

te am aga1n•t. Reh pa,aee4,a,e. flit " a•• ~i-

aco"4 wero st•12 bJ lut.ruetON WbO · baw ••t.uallJ' 

\rf.ecl lt ou.;. ln ec'bOOl• TM rea•on• w!Q' et.dent& 8boul4 

matte ·apparatua ln t.he1r· Jnm:ual tratntng ~la.as ff: 'l'blt 

appan.tu 1a nee4e4; the atudenta would be more carehl 

•1th lhO apparatus in t.he labon.t.or,J etudenta• abtllt.y 

WOllld be developed and the aehool belpedJ bit.eNt:st. ln 

phyetce would be created; pupil.a bee more t'a ltar 
...... --~--------~ .... ...,__ ............ ~---

•1 t.h t.he ••.J•et.; orlg1nallt.J' tn vooat.tooal work 1a 
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proaote4; pnotto 1 a1do ot pJ:qa1ca would be aeen; 

I !:~~~~-~~~!-!~-!~~~~~~~-~~; •t.~~~t.• 
beoome ao ualnt.ed wlt.h the text,. The re aone against 

auoh Mtboda were: 'lb• manual tralnlng cla aea would be 

O'\'erc ~._ .... ,... l d not be true• aocu.ra te nor 

eyat. tlo; t.1me would be waawd and oontuton would N

ault.. 

t oonolud.e that. actual expert•nt. · t.ion ahould be 

oont.tnued •ltb tho •ld ot •1 le apparat a int.he 

•mal tralnin abo • 

Slnce 1 t. would 't.& • too ch wr1t1ng tor the 

tnat. ctore to de crlbe their laboratorf.ea and at.ore-

rooma 1n t.be at.1otmalre , I oan gtw only a report. 

ot thia bll • of phJ'alca ti-= tho • school I T1a1 \ed.. 

Pbp1•• fAbor&toJT • Seen in the SOhoola. 

In one laborat.ory t.be atudenta worked at hlgb 

o nt. tables originally bu1lt tor ehe atry. They 

bad to be ftr'J careful or all the gl.aaa art.tel a in or

laer not to break t.be on the bard at.ands. A amall at.ore-

roo • t. the aide oonta1necl a para tua tor- both oh at.J7 

an ph791o • ch oft.heap rat.ua ••• zed to ther 

.. 
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ancl was lytn ln pil a on t~ floor. It. re nded. 

ot tarm implement.• Nat.trig under the. open sky and rapt4-

ly det.erlo t1ng tor lack ot, care. All or ;he balance• 

"re broken am t.be stat.Sc -.cb1ne traa beyond iepalr• 

TbeN -• no ayet,e nor ·c<>lff8n1 nee t,o 1.be labortl~ol") 

/ or to t et.ore r • The apparatue ••• poor t.o etart. 
' •, 

wtth but. 11. wa.a •4 worse b7 wmecea .. r, nar and tear. 

ta aoo01:ld place the ·apparatue • plaoe4 1n glaaa 
-

CO'ftred. abelwa tn Us Ame room ei-e t.llO labontory 

t.ablea ••N locat~. 'lb9 t.abl • N lOlf ancl arranged 

co nntent.lJ• 

grapby. 

courae which• a treaaed a photo

at nt.a t,ook all tct.uzrea ot •~blet.10 

••nta and ca s acenea. The ••lla ot 4me rooa nre 

ocweNd wt.t.b. t.he plot.urea which the et.udent.a ba4 taken 

• 

The third laboratory 1fh1ch I Vial tee.,. ~• ve1-7 1n

oon-..ntent.. Aa pb7aloa wae given alt,emat.el7 •1th ot.be~ 

Miene••• lnat.ruct.or had tmp.rOT1ao4 five table•• all 

41f'terent 1n appeal"&nce. tor t.h• laborat.on work. "the 

tnst.ruct.or appoint.ad. the brightest boya to wat.oh t.b 
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ot,hera 4o the experf.Jlenta. One ot 'tbes boys with th.Ne 

oth 1" atude11ta worked at each t.able .. UauallJ tiff d1f-

t'erent expe1'"1ment,a • re carried on at. the aa t1 • 
i The••••• bo7e JNt 1t.be appar tua •••J' 1n a at.oreroom 

_._Jhich na locat.ed ~•r f1tt.een teet, a ay tram. the •xpert

•nt1ng room. Int.be at.orero the f.netruct.or t.ook dOlm 

a wbber d1ak tl'Oll an eleetroat.at1e •cb1n•• Tb d1ek 

na badly warped b7 sunlight. Thie dtak impressed • 

lt.h t.wo tact•• ll8lD&l7., t.hat. l"llbber apparat.ua should be 

that t•• r •l•c~roetat1c hlnea 

ahOllld et.am ai-c:.Rmd ln t.h ph7atoa ro • !early evel"J 

labol'&tory I T1elte4 contained broken electro• tie 

ohtnea. ETery b~n Cl:dne •ane t.hlrt.y or tort.y 

ctollara •••t d. At their et t. y are t.oo c plex t,o 

teach prtnctpl 1n electr1e1ty. The tnst.ruct.or waa 

, 11\lCb cllsaatietied wlt.b the adopted • 1. Be eatd t.hat 

I l t did not tit. hie PP8-J"ll t.ua or the need ot bia pupil.a. 

'!he laborat.017 at. Sttllwat.er oon~tned eutt1c1ent. 

t.ablea tor sixteen tudents when t.bey worked togetther 
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n the ct.ion wa tull no re at.udente 

were l'mlt.ted to enroll 1~ t.be aubject. • ta'lle• 

hl.4 support.a abO'V the tor taaten1ng JNlleye and aa.lee. 

They were ot a Oonflnient b81ght. and else tor the atu-

dent.a to ait at 1:r work. Tbe equipment waa kept in 

t•o oas e, one ot glaea and \ba other of os-que material. 

1.'heae atoocl n ar the laborat.or, ta 1••· '!'be lnetruetor 

prepare the labo t.ory not.ea to f'1t tb a ra.tue. n 

at.uc:l.enta nre tbrOu •11.b \heir expe .. 1•nt.a t.ba7 

wrote tbetr data 1n good torm and drew entcbea ot t.he 

the blgb. achool onl7 t.b.re yean Uw equl nt. 1• not 

/ o 1 u. The plan b1ch the 1Jl8t.Ncto:r baa b9en tol-

l ln la to add more ••ta each year nd dwilly 

bu114 up th equipment.• The • lue o.f' the equtpment. le 

pproxt t.ely 400 dollara and the aohbol la allawe4 near

ly 150 do&lara r year. IAt.at, year the tut.ructor 

bought. a tranato r d next year 8he wlat.• to bu7 a 

1 rect.1!1 r in order tbat the et.udenta can uae electr1c1t.y 

111 their experiment• from t.be city clrcutt.. Tbla •111 
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e11m1mte the buyi or dry cell• every "I ar and •111 

nff money 1n t.bt) long run. I a aure tbat. thl eyate

mat.1o p •111 not. only build up a coura or 1natruot1on 

or 1noreaa1ng atren th and wlue, but S.t. 'Ifill at1 late 

the pt la wt tb DP int.ere t 1n the aub jeot. 

I vtstte4 a Jl81J h1gb school bulletin •1th yaica 

: equl nt 'ftlued at a1x hundred. 4ollan. laboratOl"J 

ahould bave en Odem but. it. lacked e ry convent nee. 

'l'hoN wae one •xperi nt tabl tor t.he P1Ptle. tta ell

men ton• we approxt•t.ely tour and on•balt teet. 1n 

helgbt. by aeven t t. 1n lel'lgtb. It n eo 11 that. -

t.be t.'nlve at.udente CO\lld aeareely stand around tt. and 

aee • t. as going on. Tiro group• or atx worked at. the 

table and they • re 1n a.ch ot.bera 11117. ble bad 

no ga • w tor, nor electrtcal fixture . It waa plaoed 

1n o comer ot the 4lasaroom.. and 41 g 117 aoroaa 

the ro tram it. wa locat- d the atorel"Oom• The store• 

.-............ was on the tde to celve ll t.he aunll t poaat-

ble.'l'here may be s excus s tor old htgb chool 

buildings to have 1neonven1 nt labo t.orlea t. there 
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&ff no eauaea f'or •• hip eobooJ.a. · 

I I trill end m, uscr1pt.1oas ot tlte laborat,oriea after 

preaent.ln a w-ol"d p1e"ure o~ t.be best. equipped labm-a~r," 

which I found. Oklahoma att.7 had om ot the beat eleet• 

rloally equ1ppe4 laboratol'J' or any hip school ln t.be 

dOUO'U"f• Yr· Ltpp1ncot.t. tat.ed t.ba~ pby 1cs lrus"rootara 

frequently WFOt.e to blm £or tho genel'&l plane of bl• 

atorerooma and laborator,. '!be ant.eh on \he, tollo.-tng 

page shews the pnere.l plan of the NOrna• !fot.e hGlf coa

pact. and . oonft:d.en't Uley are • . Storeroom A contalne.d. 

ehelYes with glaaa covered 400Na• Appe..ratue tor demon

st.ftt.lo.n J;Nrpoeea 11" e1eot,r1c meter& and pa met.eN. 

In one c~r ot tld.a roem wae a large aaton-.UG . anrttch

boal"d• WS.rea oonduettl4 electtrlott.7 fros here " tables 

tor- eaoh pa1P or a'4ldent.a t.o use. If' t.tie etud.ent eare-

leaelJ connected up Ida c1rcu1t w1th a amall Nslatanoo. 

so t.bllt. over stx •mpcNa \l'Ould tlow. t.he •1ttm would 

\ tly open and breu. \he clrou1t. Bear t.he ew1t.ehboard 

waa a dynamo 111 t.b t.er ·. 11d changeable i-ealat.anee. 

\ 
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PLAN OF :IDABORATORY AND STOREROOMS 

OKLAHOMA CI TY 

A- --room for electrical apparatus . 

a and b- -shelves for electrical apparatus . 

c---automatic switch board . 

B- --dark room. 

d - -cases for apparatus . 

c -- -laboratory . 

e--tables for students . 

f - -instructor ' s demonstr a t ion table . 
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I\ turn1abe4 t.ti. eaz-Nnt. tor \be at.-nt.• an4 ~ lnet.nt•t.•• 

Thi 4ark l'OOll B oontalned. ou•• wtt.h gla•• i"Pant,a. '!be• 

» 14 aoet of, tba experlmmtlnc appara t,ue. The 4ak rooa 

. •• praottoall.7 4\lat pl"OOf. Bo •un11gbt. oould et.er 

tt. UJ4 wu, \be apparatus 1111149 of Nbber, nie tablea 

tor laat.ftft.Or am at.u4ent.a ••" ln I.ha l&boNtw, 

They · were or conwnlent belgbt. f.ncl atae. All of 

them flN eqUlpped. wtt.h· ••• water and •leou-lcal 
I 

ts.xt.mee. Looken S.n wb1oh the atudenta ni,t. their 

not.ebooka .. re 1n ti. ball lea41nc tra the 4oca .. ,.. 

In a441 tton to tb tine equ£:P1D1••· and connntem. 

ai-ran..-nt ot ii. roo11. I wub to •11 att.ent.lcm to u. 
1abo'N.tor7 not.e•• A• t.be atate •m•l dS4 not, -t t.be 

r.qu1Nne.rtts ot the appuatu. • LtpplnootA wrote 

t.htl not. .. t.o flt. hits ,art,tsular neec!a. H• bad tbt note• 

prtnt.ed tor bla atudent•• In addition t.o working 1na14e 

the labora\ar'f t.he at.udenta spend • tl• 1n a Qa~t.1 

at.ud7 or the high acbOol 1•plant, &Id or lnduatrtal pla.Dte. 

Altboag'b fff high aohoola 1D \be at.ate .:an afford 

to apend ttw t.houan4 dollara on U.lr ph:ptoe appuat.ue 

or ••n _. tenth or that aaount. they can affbl'd to baw 
eonwnlent laboratory rooma and goo4 ••••• 1n Wb1cb t.o 

keep appantwa. 
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So •ob 1• n1:,-.n aboot. oonwen1.- k1\ehene u aw 

•t.•»a rw thl bu7 h•••lf•· mt -..n a btgh Nhool 

S• 11.lllt, I •OJl'lClaJt tt meb. •-tctea\ton 1e taken t.o 

••• at.•pa t<r t,,be flb781•• 1nat.rue\OP1 
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IV THE PUTURE ,.BtSICS. 

Sbcall4 im,•1oa be ellmS.naHd fl'OII tbe htgb .. boOl 

.. M4ulef ID annertng tbla quat.1• tbe great •Jortt,7 

amwered. •no•. TbeJ gaw tbe follo"1na reaaana tor-

their __..re, 01111 good 1a obtalned. frOII ph:Jaio•. 

It la eaaent.tal am pnotloal. It •Y t:t..lp • 

atudent. to ttnd bl• alobS. lt la needed tor thoH 

at.udellta who newr go ful-thel' than tll• blah acboola .. 
'-

_;?Student.• need the N1entU'lo kna11ledp lll ord.er t.o 

keep up with ac1ent.1f1o P">SN••• " TbtJ DN4 lt. •• 

a t1m1na oOUNe •114 tor collep. It. f'1rnlebla 

UJOJ1118Dt. tor the at.tacl.ent.a. >Stnn oona1U1'1&ble ...,

baa been •x,ad" tor tlMJ appuatu. p!Q'al•• acai14 be 

taQCht.. elce teaehea the atudenu " work. ?It. 1• 

a har4 oourae but l t 1• 1ntereaUng &ad cu•1•naattng. 

!be 111Pl::o••nta tor tblt oOIU'• •:r. gtwn aa 

tollon: JloN laborator, NOil am equtpaent, la nee4e4. 

flle:re ahau1d e __. at'W!ent.■ 1n the coarae. tt.re ehG:ll4 

be bet.ter t.eaeben. Th• 1natl'UOt.oa- ahoul4 ba'" ,._r 

hours ln order that he have t.1• tor the oare f/1 labarat.~• 
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flleN •11•14 be a aore t.eacbabl text. Too IIIUl7 topioa 

aft t.aken Gp S.n t.he OOUNO• Tb.41NI ahoQld be _.. 

lncll-.tduallt.7 abOlm by the pup11• ln their experbllnt.lng. 

The test. 1• too teabDloal and t.be CWNe t.oo tbeoret.loal. 

Rec1tat.1on periods ahcalld lcnger. Tbe atudent.e 

ebolll4 ba"19 a bett.er fom:llat1on tor the OUN•• PJ'loJMta 

ehoul4 be pftn to fn'-eNat. t.he pu.ptla. The. •tudent.a 

abollld baw aore tnt•reat. 

TJMta• auggeat.lou Wb1ch tbe 41fh"1lt tut.ruoi_... 

gaff tor t.b 1111):r-ot ... at. ot pbJ'a1e• 1n t.be high aob.ool 

are too brlet t.o ahc. wb&t. ph'fa1 • .., beooma 1n tblt 

l'uture. o I •111 paint a word p1et.ure fl .., 4"aa 

•la• 111 phyaloa. Thia 4Naa ola•s i• -.e4 upcn· Uae 

aueoeaah.1 •tf'ort.• and lll'tghi. hope• fl phptoa 

tnat.Net.cra ot t.o-claJ . 

In .., 14eal aeh001 t.be •t-ertal ot U. text. book 

d.eallq •1 t.b ••hanl•• waa bUa4 upcm ••-.en tu.D!uaent.al . 
pr1no1p1eat ta) oonael"fttion ot enerc,. (b} rlnc1ple 

. . 

ot Carnot or 4ep4atlon 9f enero• (o} pJ'inolpl• of 

llewt.m'• aot.1on and reaetlOll• (4) pi-talple ot 
l'I 

oanael'fttton ot •••• <•> leaat.. aettca. (t) relatl'dt.7. 
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Tbeee prtriolpl.ea were lllut.ra~ bf pnotloal 
e 

appl1oat1ooe. Ae eotence i:,rograaa, aaae or them wr. 

replao d b7 1llOre "'8nt ones. !he tut. bo oon-

t.er1al u thll •t ent. e.ou.14 

sr-.~ am t.hOl'Ollghly am. Bo e grou.na waa oovere4 

1D l••• t.mm • , •ould be ot 41•Umt. ad.unt.age to 

t.be 1t.ud.at.. There••• n au.4da break 1n the plla' 

ex.perle 1d. t, t.b.e pbp1 1 • 14 1lfben i. pn b11 

o lu• WQl'lllt. The tnnruct.:or t.oaobe4 the plain ant 

girl. &ad not relat.1~t.y an4 t. r. ncn- the lat.eat, 

theory OD at.. aid ..... 

Inat.o ot begtmt pbptoa wttb • great DWllDeit 

t etlnt Ucma boot esobeeton an4 a4beaton. or the t.er 

and...-. u. 1nat.ruot.or 48110nat.:rated example• ot work 

wb1 h .. " qu1te Aatlt r to 1,b& a-..rage boy am girl. 

Be at.'ttaohe4 a aprlng balanoe t.o a aart aD4 palled lt. 

up an lncll lane. lie l.flt tbt paap1la t.-alce 4on t.be 

readings and corapa.re t.be to llf\S.ng ti. art. 1n \ha 

aS.•• S.Wral ledClftll •• glwn oncemtng U. 1nolina4 

plane de Ung •1th t.bll trld1an naultlng. tba un ot 
16 

,all~. am e.tt1e1enc7 ot U. -.obln•• aa. ot t-ta -
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prlnotpl tnt tllut,rai.d wlt.h the pemulml, •• r 

aotor, at«nea and burnera. el at.e engine and 

Joule• experiment.. Aa a reault t.he at'lll4mt. aa• 

t t, rota UNd 1n toot.-PoUDla or 1n 

Br1t.1ah Tl» 1 Qnit,a. Thl• kn~1edge, meant. mol'• t 

ht than 1t ho u1cl nerg 1a &b1 Ut7 t.o d Wark• In 

all caeea t.be probl eh ••N .. t, betare. the ent• 

WN ort.b Wht.l.e. 'Y 1,-4 b1a to ao uire ntent.1flo 

or aolrtng proble 1n lat.er iu.. 
at.udenta bad t1 to carr, on aoal8 ••11 pl•nme'Cl 

f7 
rojeota. !'bej conaW11Ctec! boll kodaka when theJ' ,...._ 

at.udytng 11Sbt,. '!belr 'IJOD:\er waa arouaed b7 ptot 

ot out.c!oor aoenea oa\lgbt on a aoree11 1n a clarkened 

room• Int.be at.udJ' or el ot.rtott.y t.b.e e\U.denta 

eolleot.ed wom out b'tllba,and cC1D11t.ruoted •111Pl• LeJdeD 
Jara. Definite project• out, doan t..be •xi-n• tor 

equl.-nt.. •moment.of ror.e and el tPlnl oapaclty 

wlt.h 117 a tmllar top1 • wer. not gtwn tn tho wxt 

nor dlacu••• 1n olaaa, tbore •• tllDa " •• •1•1 ta 
t.o 1Jlportant. 1nduatr1al ntez.... Vta1t.a were t 

1 eplant.11, t. lephane of'flcea. lt lng plant-a S.n aobool 

and bomea, t.o ta.1n1 bOuaea \bat. bad W&UP l'UIIJ or ot.blr . . 

appllanoea. !be et,ud.ent.a •JJIOJed. ~- trS.pe, and ••utlht. 



. • 11 
-ne1ons of aelent.Ulo sn-o,.re••· Th•'f .... t.hat ptqaloa 

ext tad ewl'J'l'i.re. oh at.\&dent. at.ud1ed ti. Mhigea\.ore 

an:1 eleetrloal a pl1ancea 1n hla bomlt. '?bl prlne1plea 

ot aound •re •de plain bJ •1ol1na and r1ut.ea •blob 

t,bo atlldenta Dl"tl:lllu:nt. t,o o laA. 

'Die olaaa work ancl laboratory were lr:nlt into a 

11 ooordlnat,ed, at1Jlp1e un11'1 ODUJ"ll6. The 

experiment• ~•W the student •1th eonont.e •DDIPle• 

and helped. b1a io utilize fa.et.a. !be ana•re t,o Ida 

pl'Obleu oOllld not. be obtatne4 Wlt.hout. aa ment.a 

or expeJ'lsllnt.e 1n labOl'at.o!Y• s.- ot the prot,J.e• 

weyie• 1. t. k1a4 ~ c.l tn your t.oa glwe t.ho 

greatest. nuabff ot bet. t• per pOl1.Dl t a. Can 'JOU. 

oanatmct, • t.eleeac,p, with peotac?.e lenaest ~. 1D 

,-our t. ls 1t Oba&per t.o llpt. bou•• b7 eleot.l'S.ol t.7 

or ga•f 4 • \ 1• the -.. Point t.o-da.7T Tblre "" 
If 

no priobleae to Pl'Oft ltke P'l = tt. 
The tnetrue:tot" taught twent.7 ha11ra or work. B 

d so many piptle ln phyelce tbat. hie taught only one 

otbei- eubjeet. and that •• •tb••ttoa • the lnatNCtor 

kne• the practical ae well aa the tbeorettoal. ae felt 

t.bat. hte poalt.1on W&a permanent. ao be built, up a f'tne 



departmeu\ aal4 looked fox- all poa•1bl.e· point.a ot 

1ntoroat t,o 60W h1 ,pipua. 'lhe p1.-.t.a w011lei bl 

the aclam~ olltb uq, wlt.h tb.e1r ebl~n.. Tae_,p't'e 

tnetr · Jompton pQlle,-a ADS eieotno lllOf.ol'a, am t.o14 

t.bea at.ors.ea of ~ am water l"1eS.ng tn PQIIP8• 

I~ wa• not, lc:mg betOH the id~ i.-4 t,o t.oaeh 

de per aubjeot.-a. t.mreto:ro the pnbla ft1oh he had 

aolwd e:ome 7eara pira'doua riequ1"4 hta ~1u 

again, 'but he •• not,, umpered. lQ- f'lxed OURoma nor 

by dtd.n1&tr&\10llJ he1lee be ext;ended his reeeu-ob to 

new :£1 lda. 

It ta a dream wt 1t. 1a •••ble am holda 

un~old po$a1b1ll~les. 

Wbm all 1 u1d and done. ta 1~ .&DJ wesdor t.hl.\ 

atud nta be441'18 'bew1J4ttNd am the» 41•~4 lfha 

t. l:air ln\~at.lon t.o pbfa:t•• •ooa1at• of a ten pap 

4teouaaton •OJ' the tor. Id~ and 11'k?,, ot u.na1t.¥ 

and apeol.ftc ·~rttty. tol.lft04 by page •ft.•• page of 

rJe• ierms am theox-1eaf fo .ito t.hta tact;~ 1llpre•

a1n I •111 uee a~ llluat,mt.lon• I a ptng t.• 

take a \1'1p •:round 1,he WO%"lci. I boa4 a llghlnt·na 

es.pNaa and wblaz l)aa\ aoenea and o-tt.J.ea.. A 8',l14o 
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etan4a at.-, aide and oontlnuall.7 point.a to 1aport.ant 

•l••• tnt.ei-ea\1ng and beaut.ltul• Proa \IW Paotts..a 

coaet. I enHr an aero-plane an:1 fly to undNud. ot 

belgbt.a. Dlaa1maa and fablt.neP onrcoae J•n4 I aa 

glad when I lantl 1n .Japan. Knowing no other language 

•••pt. Engliah,, I bl."f'e dltftoult:y 1n -.king myaelt un-
-

derat.ood or 1n underetanding the natlwa. I oat.oh cmto 

the 1111&ntna or• tn •orda b_ut. t.he t.J.ma la up and I 

oont.lnu.e -, groptag thrOllgb Cbina,. IDUa &Dll PNnoe. 

I oat.oh g1111pa .. ot oaa \lff an! eatbe4Nl.•• d 

IIOIUl\alu and ••t plalna, but, I haw no tbe t.o Ti.alt 

any o~ the•• J1J g1tlc.\e 1a too buy w explain QJ'thlna 

1n detail, and h• la o.Ctent.1- hampered b7 laok ot 

wo.rda and taot.a. I arnw bOIDlt DNl'1J' esbaut.ed 

wGDder-lng 1t lt. "" worth the aoney am et'.rort.. 

I alt dOIID to WM.M of-, 111pftaelona but t.be7 u. 

w. and contwse4. Mr oono1Wt1an la,,n.o ..-e trawling 

llk:9 t.hat. tOII" • • 

The at.uden\ takes a trip tlU"o\lgb a •orl4 of aolenoe 

which 1t baa taken mankind 300 J'ft.1'8 t.o construct. Bl• 

guide-book la wrlt.t.en by exploren Who haw apent 

moat. ot their 11wa 1n t.bat woi-ld. Be 1a contuae4 •1t.'11 

ao many new t.erms and •1th tbe ffat.neae or lt all• 
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Be 1• bm'l'led pul. tacta an4 \heoPlu . Bl• 1•gl:na\lon 

mu\ to11• ·U. .. ,... ot ~- •the•• an4 tt., and o~t. 

t..o rt, mo1eotll61 or at.te_p. A\ Ute ena ti nine abort 

~ . be ha.a . eoaapleW hie ~rtp. Baa l .t. been •rttJ• 

worth ll'bllet Y••• 1t be bu 'bee tllW 1d.th t,be 

wODler and beau\7 of solenee_,aat. 4-a1ns t.o cont.iD.te 

t.o aeok into It.If t,Ntll• and bl44• poatbtli\stee. 

Bo. 11 he la meN17 u.sd ancl 41eau\e4 wt.t.b tu 

1nt1ntt.e mtmhlllJP ot ap,arentt1-, 1JDJNtlat.«t. raot.•• am 
...,. ot.bltn not \o t,l"'J 'trbe ftnt\U'e• 

~• gnat. quoauaa ta oan t.he• wtp t~n ••1••• .............................. r-. ............. ,_ 
be tad• IION wor\h w11t.1t1 ♦ i:t tld• 41-l• wt.11 llelp ,......,. ....... __ ____ ..... '9t-._, ........... ~-·- - _ . 

... tut.ruetor t.o eat.oh a ..-taten ot tuwn posalblllt.1•• 

in pbploa. and. .mtlke ht• 4taeat,tllt1ed ntJa lna4aquate 

•th•• or th• present, \eacblag ot pbJ•t••• ao t-bat- he 

Wlll 4ft'Ota ·- t.tme t.o UNM "·••roll won. 1\ 1'111 

haft ••ne4 1te ~• •. 



SUlllfABY OF' IK?OMANT COJIOLU'SlOIIS• 

xi. A text book llhow.d be adopted t.o flt u. neede or the pup11a., 

for tbeJ azie Bot. ge\t,tng t.b.e a\eftal ·w&ft 1n t.he pMNnt. lex\. 

I.~ goal ot pbJaloa inst.Notlon ahoul4 be ll<7J.' HOW IIUCB Btl'f 

BO'! ftLL., 

~ t.Pbfa1ca ehouhl be 1IClll'O pre.et.teal and. leu tblONt.ioal .. 

• DelllOllatrat.lon HR le tine 1n the et.au. tt ahoulcl 1M eu.pple

aent.ecl wl\b project• and tripe to ln4llatrlal plant.a t.o awaken 

1nwreat. tn J)bye1oa •. 

· • More actence clube ahoo.14 be orpnt•ecl• 

•• _.. money la nN4e4 tor labora'1ory equ1pmebt.• oaeea> an4 con
ven1ent, lal>orat.orlea; atd le•• tor elabo.-.t.e ~k'elt1on 

-~ft~• ' 

. l • Expertaent.a ah<Jtl14 be: OOD\1nuell la tM -••l lftin1ng 
4epaft111Dt wl.t,h t.he conetracttlcm of e!.mple p)qeSoe appaJ"lltu. 

I ."!Ile t.ea.Ch.S.ng hoon or lll1ll7 ot the, :Pb7al011 lnatNai.on 
8lloGl4 be lowe"4• . . 

· .l'bJ'atoa tnat.ructon ahO\ll.4 not. obanp IIOb.OOl.a oft.en. 

· • Kore teaobtra &N needed. no ue anztCNa t.o woi-k ont bet.Mr 
•t.ho48 fOJ!' teaohtna l)h7alA .. 
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