
BULLETIN, 1925, No. 13

BIBLIOGRAPHY'
OF SCIENCE TEACPING IN

SECONDARY SCHOOLS

Compiled by

EARL R. GLENN
Assisted by Josephine Walker

LINCOLN SCHOOL OF TEACHERS COLLEGE
COLUMBIA UNIVERSITY. NEW YORK

11.

WASHINGTON

GOVERNMENT PRINTING OFFKZ

I 92.1

=11W
Immernses.alaMmlMar wiftwood 41!'"1"r°,

'-

o

DEP

riRT 0 RIOR
BUREAU OF EDUCATION

0

s.

1

's

er

q

.

=-_-____ ..., -,I''.?'.' ; .
. .. ' .: '-A : ...

.... .
,,.,

.
.

4
.

- ,.", . A ... ' 1r' 4, .. ! '1, I. *!: /. 1 e .i 3.
lint -, .. ... es.,-. .... -, % . - .

j-,. , .....

i l .1, . y-, '' ---4,-) A r c
, :!sr . . ;....4.[ ,.!!: .1..,11 ..e.,tt;1_,',11,g ..sr.,.-:vjr.:- r".1.` k..,,.. ,, .4.. t;...r '1. '.. c. ; Yr.. ',7-- tt,f,,...,41 ,...
At.:(-).`' 1'0'4 .T.:. 1 ''' ' :iii...,q ,;(4---- --10;"*, /7 t .* I:4 ..:1:"--4.'" ; 4....i .. , ::1¡. r.v% .r:
Ri-s'.. -- . ;K:i..4-:.,:l0N.;,.4k,''/9-,t'..1-d: ' , -a-, .- .`..4.4 , ...A

;?. T e .,,s .4 Or
, ./_! ".'r,----031.-v.'.,e)-,k.'t 4`.14 At.a- "11.1Aile 4. .4 ..'=4: . .4. -:( 1:11 - , -_-17

, : .! % /.. .4. 1 t./
-1 .'-' 4,,,L,.._

Jr ' 1, 4
leiLl P.46, ,' et 47t itit7{,4, ' 4, ,,,,oiv.;!,

-. di '1],c - .11( fslibz!,.''' ...S :41.44_ A., " . _1_7- .11-1.g,',1_,_11,4`v ,v!,L,L.. r,,

6

.74-4111

.orrAile ,

- 11%

--111 OP

.11

Ili% ,

% AN.:6'

. .

,

.

INN
I.

.

-.
I.I ?' . .

.1 . 4." '4 I 't V k"...4-.- ';.'r .

ams

OM

I

44

.
II

'

41. 1

I

.5 V "
. . . ,

I "." V.;

r 411S'
t r, l' . . ;

'IV I

' s.sm r . . .. . : . ..; .*. ¡pi, t'.7Vt * rt'st
. k.%

. . . ,t
;. 1 - t. I i

,...?;1:,-!' . q'tktIv.--itl :

17;;/:1115:1;.s-t-..1:7ri46-1,1;-if.:!:' tV(. fAI;4'.:L11.-tS,I'14 ;!,
. ,..;0.47;.; C.1 .1. piT 7;17Trl ..

4.A r,ty,i11..g 010.1 , p
"it's 1"4"' 4.11 41,01!.

.4g1:1441_

4)

THE

NIP

41

7 ININIONwom.r



':-' . ,.1;e-. .3e. 14",

.#641489. ?2110% -

;

4

a

;(

* 4 1.

.

a

,111

I . z

.1
* \

To%

- t

ADDITIONAL COPIES
OF MN PUBLICA MAT DX PROVIRID ra011

SIUMINUNDZNT sir DOCUMENTS
cioviuunizirr mania OWES

WASNIXOTON, D C. #
AT

20,0ENT8 PER COPY'

416 ,:r
711

, I
o 9.!

r A'. - ,r-
-

p.

I; 4

- -

Ìl';t

, ,

111

t

ta.

4,111

;Ye" , 7i1N, 7 -. :Ts-?Try

IV- 1),
; 't ,);

.4
..-.1;11.40

-V- . .,
.k 4.

Li'

rk:,;14",..; .....?4,r;$
t.

A' . .
t'

4`:,10:,
A .4i,' .1... : I..

1- t44
,e:

...-
LI :.j:' ;el-r* ..f.-t

If: alli"," .2,;:.- .
1.----.1 .-

ea'. ', ' . .*

rEi

- '4,1
44, sti,¡ ...,

1. ¡ ,,,, 791,
14,1;1:,

. A Yk., t-

,..-*P,i4.,4

ill..,
,.......
4,I,....
.10.d, 4.

IV /%4';'. :

)2 ,
i. 1f 't
p",

eh'. :''.4 t ei ...

ttli1171 t t

tl;'i ;VC

l'itri" 11t( : "..ilre.. ,.
.1 I .

... r
.. 4 %lit :

Af': - t,I
Vgi ...

% 4Y .

,:, :;...: .,

.1:trik,-'
A',. sx '
IN-'); Pi-a,

....
tr,,,..

:

(P7,..;'.'..i;

tli: -'
Ai., ..1.,,. .

k. 11`
't.

fret :eft..

:± .

14-qr.-
:

.

re

s'

Ck 1 - 1 ' - ,

41 -.0 ls t.i Is ,:. .; ' i ,
:./...14). }til ',...... ,..? ., -;:r-.1.. 4.

. .... . .3. .
. : - -1

,,_ .t.t, ',- . t' .1. .. .. ,
. -:t r

s..0121..jt,' .; . .`.1. :A. .. %
,. .02;5$,....,-,:, ,..s.:1,...,.....,..- -,.. ....

., 5? 4,44.1
,tt..71`.. t.: - '. . II. i ' -'

.

4'1

41.14- . a
. .4 ..- i , .- ; "': ; 6. ` '%:.0 :

.. .11.

1 ....-
' -.-- ..: .

, I ...-- All
... II- I L aI i

II 'aA l 1 .
i .Ji ' t

1
1

....
/

.... -
a: r k. . ,'

.

v

'
',11

,

- - - .
TT, W.

: b'44; .,).,

.

-r . ,-0. ,

. r "b. ri N. _

4 4 I t" IN/I.,'
.

St.

-

.

;w
,;*

,

-

.

"

.

4

7 -*;.' **7- r 4 a4. -

.

, . *
..- ".-.

' . t
'

C,

.

s

. 1 .
l

.. ' 0.; i'- ,. a. . ' : .1_ .. .., :- 12 1...?). ... .6 ..4::....; 4.:;
I ..... ....; ..... .r., v.. .

1 c. . : .

.' OP r .

,,.,; ...1 vim...4 .s ....

.1 1.11,-.44., ...... ...... ...k 4, a 4. ' ; .
... A. t . i ...

.. . .. . - .,.., >1,.. ,,,,. . ..- ,. .

.

.. 4. . .. % ..-... wori". '. ..;:. - . %. 1 0- 1...' .
.. .

10 ., : .. ... ...a. 14 . .1.i. j .. . .
. . .

a .i° It '..-
. , .

, ., , ., ....-4A ,t,:f.ii, V,111,f4,'6...1.4
...I ''.''''':4: ..4.*.' .1;,:...',...E.'f;1' 11:`;"4-;..k.)3-........?;:i;l.i:

1-:-..g;-;;:lt; ....'''''.1.%. ..'s::-
11'"%.7:1-:*--;-"'::

4'.....i:-;...:1:iii.:111.. A::.-f:::-......:;.:1'.-"::.

-o .,: N....0,, --I r 1

it, .'er.-'..,;:k,t; : 1.'... ,v.':' . . v .

,'

'..f. -
.... Ii!-s. -tc ; A.., .__ ... - ,,

..4...... ',..I .1.'").r ?$if:' t,i-41;'`'14''..t4à tt':titil'', ti 4 '. i i i:0 ';';.1''
''' 41'"-, 4... ': ..4.....:,101 :k ' - . A ':; lk. .

. -. ; . :...,,,, -0.4-..2 %.

T-

ill- iv,. --..", . Art Ar. - * t f f 0: ' .. e . .i.S. . ..i. '' .., I ° '.,..... f °). ..
. .. .. e( t . t ." . . '

.." .. .... ., ,. , .,
. .

" I 4,1; I ii.)%1ri:`,11t vt:'M ,k,It.Iftgri/414r-"It%..OS;- tit. .4.4
1 I

011.1.1. 4., ,, X/. ,,.,gviife ,...t. ), 1 4:4:-.1.. . N1, .. 4 i r:-
4?' r ir't P. -. _44(f- C l' i.- IT'Ir k -¡"- .,

2 ' ,
4, . '04 .. 'P.. f 11 ' 4 * ;1P" qDO. .: 1 ' '

..,.,
zoi,. .t 14 A k'. tit,p,VSk. '

. ' / 1..'''' i el I '1".' 4' '4.k .. -... ,.40S044. rit

46

. .

' .

a

-
t.

A

%LI... .0. .
;$1,. . 4 A.-1r .r

qe..

1: ,;; "11.0 ;S.:

4 441. fI 1 4
074.4: V i.'9; kirk4:1;s. rAds;t1._,Y$ -

s.

.04 Ile,'
'

117

TEZ

o

1 l

/j



a

1000P

CONTE4NTS

,

PageLetter of transinittit.'____,.. ........... ..... ....., .............. alopmelompullp ii
Preface .06 v. mn. am NII V I I

..... ow

Scope of bibliograptiy_ 1
Párt. I.General biblioiraphy *of high-school science subjects___.......,.... 2
Part ILBibliography of chief science subjects: .

(1) General science
ow IN. m emo Illm Ili MIMI, UM 41111 ow. am, mil

.
88, ..(2) Biology ..................................................................... 97.

.(3)- Chemistry......... ............... ...........................---.........-............... 113
(4) Physics.. 132..... ................

Part III.A list of periodicals, with addresses_.______________............ 1601 .

a

. ,

;IA_ ...a-m.4. -
_ .

e''

ommiliamon=k

gale 41.1 N. al* 411111 Gob an

.

.

7

4

hl

I

).

rit. r. .

;
r

tt .
1,

"."
,

N, ,%,,.::

e
Si'

Are.

!.1:74.

.

.

dot,

.
. " 4;

. 'It

. 31: ri
o ...P41e4 1

t ,

ìiP 'i-t¡NiV "4'
tk tr2,,;:"'

e

As'

e

811

.

.

O

'

or

':(1

46

t

t

".
'61

q't

. ,

. .

4.

,

:e:
.

. J.
iA-'34

, .1

. .

A,. . ,
. , ' .1141. -.:t_ 41 i'-j...ikv, tit-v

e; "
v*1- C

;
,;

, 'I
It

'

.
:

. a . . .

"
...- 4. .1 t 1. 1. 2 ilk

: et ".

.
r*.k!,

;V(,
-,:,r `!iA. 1; A

4.,10, 4,ry.t...- r V

1.1

5:T.) ,r - - r.! -1%&14 s

i4.1rV`Oee ,reth .

a'Ati

6

........ ...... ...

-,7

I

411

.

e

0

1



so

a

LETTER OP TRANSMITTAL

Sm: Thé Council of the American Association for the Advance-
ment of Science, at its annual 4neeting in December, 1'923, estab-
lished a committee to make a comprehensive study of the Oace of
science in our educational program.. As6a preliminary step th such
a study, an exhatistive bibliography of all the articles and materials 0-, relating to science teaching in our secondary schools has been pre-
pared. Nothing of this kind has ever been attempted before. Thill
cowpila.tion has been made with.unusual care over a period of several
years. It will be of invaluable service to school superintendents,
curriculum-makers, tea0ers of science, and students of education-
througho.ut the United -States. I therefore its publica-

4

tion as a bulletin of the Bureau of Education'.
Respectfully submitted.

JNO. J. TIGERTI
C07717/aftiOner.
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PREFACE

Each generation must .somehow transmit to the next generation
as much as Possible of its knowledge and results of experien6e:Therefore, the problems of education are among the most importfntand inevitable of those that confront society. This truism hasalways been applicableNsince it is an obvious corollary of the firstprinciples of the niture of life. These far-reaching and fundaben-tal problems become progressively more cléar and more consciously
appreciated as the race proceeds along the road of civilirAtion. Thiefforts to- improve education in this eJuntry have produced remark*able results. Modifications in educational subjects, in policy anti in%practice, lime been made. Thes3 are surely to be regarded urepresenting true progress.

The implications of the educational problem necessarily changeas general. progress changeA. This is most conspicuo with regardto the kinds of knowledge, ideas, abilities, and su- 1 i tfes thatare to be transmitted from orie generation to the These changisare also notable with regard to the ireasi experien that ye-suits from the analytical and expe mental study of education.Teachers arp naturally constrained to present to their pupils thekinds of 'material that their own generatiofi regard as most funda-
mentally essential. They must present these mateisials-by 'methods.

o that they, themselyes approve or that are, at least, approved by their
leaders. In recent decades educational thought and effort* in this
country have greatly changed in both these itspects.

Thé recent rapid advance of the natural sciefices has overwharhedus with a vasi array
40 s

of new informatioil and néw deductions. Muchof this must somehow get presented in our schools. Science -writeii
have been bringing this new material before the public at a rate far
more rapid *than iht has .

possi .ebeen. désirable tò build *it iñto
school curricula. Vntil recently there has been aicoptinual demandfor new courses of study in nirwly developed scientific stibjeits. Inthe fade of. iis pi*plar démanii sonié of the older subjoti hiveslipped iiito.thé background. Thisis espc-uciany truè Of thbie'aipeatiof the A.der subjécts *MA we regaidid ás primaiily
The newer _subject§ and materials titre generally chareAteriieda 1i up

. .
.social and pérsOnal as well as vocational values.- .
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PREFACE
p.

With the oncoming of ihe age of _science and of technic/1 and voca-tional achievement, based on natural science and the scientific method,
there have occurred' corTesponding revolutions in_ the science andart pf education itself. The methods of .educational practice have
altered greatly and are still being rapidly modified. This is joni
nöt only to make. proper use of the new material crowding into
school curricu)a, but especially to adjust teaching to a rapidly
growing and advancing body of thought. This. thought is supportedby truly scientific experiment and by logical deduction in the field of
education itself.

Popular educatiori has, of course, to attend to both these rather
divergent movements. It . can not chow between th6. The
fundamental and general aims ot education stand always in the
boskground, with criteria by which ultimate success or failure are
-to be adjudged. In the foreground, more numerous and moisy,'and
just as insistent, ire the popular demanas for informatiánalkand
.vocational and social education. The present task of those who
guide education is primarily to arrive at sChool ciirricula that will
impart.as much information and practical facility as is pcwible, by
methods which will inculcate weli-balanced mental attitudes and is
high a. degree of honesty, loyalty, and general morality as may be
secured. The content, the established conclusions, and the safe guides
in thinldng of modern sciönce can not be left out, even if some may
regaixl sufch /mission ag more or less desirable. It is cibvious that
no .c iculum can include all that is possible of Rich a varied c.on-
twit hen, thé job of preparing more or less expert operatives in
the daily affairs of life must not, in any event, be .al1ow61 to crowd
out the resp9nsibility of producink men and women who shall em-
body The. essential elements of the eternal spirit of humanity and
democracy.

General public edupation.outside of scHools, through sucti. tediumsu newspapers, pulpits, museums, motion pictures, lectures, maga-
zines; and pis ar books, is confronted'by "essentially the same prob-
lems .0 those that are occupying the attention otgtudent.4 of school
curricula.

In recent years the gauntlet of u4informed conservatism has been
thrown anew in the face of advancing science, in most notabre
wordy strife. This renewaLof an age-old struggle has constituted
a clear challenge to those who appreciate the acompliishments and
aimxf of science and their bearingn inteliectual .and spiritual life.It 42-eigise4 some real dificornf&t op both sides, has aroused manyleafful apprehensions, has irstigated many 'dire predictions forbothithe intellectual and spiritual future of humánity. On the
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PILEPACS

whole, however, this new mobilization of the form of progress andof inertia has been highly. valuable. It has aroused many pf thebest minds and is surely !calling toward a better undet'standing andmore general appreciation of the matters that. are involved. Wehave faith to believe that such controyemies surely lead toward thefirmer conviction that established truth is the safe guide for thjught
and Action.

With -such considerations as these as a background, the councilof the American Aglociation for the Advancement of Science, atits Cincinnati meetirig in December, 1923; authorized a special .mn-mittee to make a study of the r6le played and to lie- played by
science vin education._ That comtiiittee was organized in- 1924, arid'the presentaqon of this bibliography is the first tangible evidence ofits work. The cominittee proposes to carry out_an extensive sur-vey of present copditions in thio impoilant field, with the aim ofrendering tile further advance of educational method easier, morerapid, and more satisfactory. Students of educatual problems areahked to ci;operate, and it is hoped that the resulis may eventuallyconstitute a body of information that may he referre4 to as trulyrepresentative vid *reliable.

An adeOate study of any such subject as the place of sciencein eslucatimi must proceed with constant reference to the existingii(ecature. The literature of science teaching is already extensive,but it is unusually scattered, in many different forms of publication.It therefore *seemvd highly desirable and quite fitting that tho firstpublic and official appearance of this new committee of the American'Association for the Advancement of Sciencelshpuld occur throughthe presentation of this bibliography as a- tool fThe retvarch in this.subject.
The bibliography herewith 1')resented has been in process of ptep-aration for several years as a part of a series of studies of scienceteaching. It includes articles bearing-upon those sciences most gen-erally taught in secohdpbry sclools.. It has recently been entieelyrevised and Zlimked and made to include titles up to the earlier

publications of the year 1925. It is obvious that an anpotated bibli-4)graphy might be .more helpful in many caseg. To annotate thewhole list of titles would produce a volume too large tor publication.The purpose of this publication is to assemble in one volume thetitles of magazine articles tho.iight likely to bear upon 'any of the
science-teaching probkms. in the future it may be possible to pub-lish selected and annotated bibliographies bearing 'upon specific
scrence7teaching problend.'
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A nun
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The membership of the committee on the Olace of sciences in
education of the American Association for the Ad ncemeiat of

,c.o. Science is as follows:
0

Dr, Otis.W. Caldwell,' chairman: Dr. Edná M:%Bailey, Dr.. Eugene Dayenport,
Dr. Jesse B. Davis, Prof. W. H. Vavis, Dr. E. R. Downing, Mr. W. L. Eiken-
berry; Dr..Max Farrand, Dr. N. N. Grier, Dr. R. C. Gowdy, Dr. Henry Harap,Di. George W. Aunter, Dr. Vernon Kellogg, Dr. Harvey B. Lemon, Dr. Burton
E. Liyingston, Dr. C. R. Mann, Mr. %John Mills, Dr. Alwin Pappenheimer, Dr.Mary S. Itose, Dr. G. M. Ruch, Mr. S. D. Shankland, Dr. E. rs. losson, Dr.
Frank L. Wade, Dr. H. J. Waters, Dr. Hanor A..Webb, aiid Mr:..C. M Westcott
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a.

BIBLIOGRAPHY OF SCIENCE TEACHING IN
SECONDARY SCHOOLS

O0

SCOPE OF BIBLIOGRAPHY

7;
"1:4

One of the first needs encountered by the student, teacher, or in-
vestigator who is studying the problems of science teaching is that
of a comprehensive and critically annotated bibliography.

In the fields. of puree science tile journal literature is'thoro*ughly
cover6d by such publications as Chemical Abstrticts, for chemistry,
and Science Abstracts, Section. A, for physics. Other sciences have
similar publicatiofis. Np such abstract journat is ayaitable for the
field of education, ho;fever, though Allis greatly needed, and no ade-
qttste biblidgraphies are to be found that deal with the teaching of
high-school science. The Bibliography of .Science Teaching, Bulled
tin, 1911, No. 1, published by the United States Bureau of Education,
contains 97 titles for general science and biology, 70 titles for chem-
istry, and 77 titles for physics. The liècord.of Current Educational
Publications, issued by the' Bureau of Education from time to time.
contains a few titles bearing on secondary, schoorscience. .Since none
of these publications list an app\iieciable fraction of the vticles that
havp been Published, it bëcome neessary to prepare a new
bibliography ou stience teachingjw high schools.

The expense involved in the preparation° of a comprehensive, an-
notated bibliography is such that it was decided eto publish, first,, a
list of titles bearing upon.the téaching oi the chief science Objects,
which have been found to be general science, biology, chemistry,
and physics. This publication represents the, first portion of the
work. Thei prepaiation of a 'critically selected, annotated btblio-
graphy for a limited numb& of topics in the field of science*teac`a-

.ing is in progress and will be published later.
The titles in thii bibliography were obtain'ed by an examination

oi the folrowing pfriodicals:
Eaugptiou, lroit, 21 (1900) to ., .45. (1925 ) ; Educational ettluinVitration and

i. supervision, vols. 1 (1915) .t.o 10 (1920) ; wucatiónarieTie, vols. 19. (i906):..-
:to 69 (1925),; General science .quarterly,. vols. I. (1917) 0 9 (1940). , journal'
of chemical Oducationt vpis.. 1 . (1924) to Z (1925) ; 5'ournal .0 educational
psychology,. vors.".1. (1910) to 15. (1920).; 7Ipurnill, cif educational row:arch, vols.
1 (1920). to 10 (.1 ) ; National educittion associatio6, laeportitt vpio: 31391)-(not
numbered .a.t that e) . to 64 (194.5).;fitch941. and ,spc.ifity,.fgas....3,.. (1941).: p9,4A
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(1925) ; &hail review, vols. 1 (1893) to 33 (1925) ; Schoól science and mathe-matics, vols. 1 (1901) to-25 (1925) ; Science (new Series),.4ols. 1 (1894) to 61(1925) ;Teachers college record, vols. 1 (1900) to 26 (1925).
A fetv citations Will be found tq ¡periodicals not in the list givenabove. These titles were obtained fiiom miscellaneous printedsources, and in seine instances we have bien unable to verify theentry in the original publication.
A laborious checking system has bten used in tite preparation ofthis bibliography in order to .haye all entries correct. If students,teachers,. or investigators discover any errors, we shall be greatlypleased to be informed. We shall .be. grateful,. also; to receive anyinformatiofi that will enable us to add titles that have been over-looked in this work. Very few bulletins, dissertations, and mis-cellaileous publications are included in this list. No books areincltfded, since these can be found readily in other publications, suchas the United States Catalogue. We did aot have access to. the'Re-ports of the NewEngland Association of Chemistry Teachers, antiReports of the Eastern Association of Physics Tenbers; hence notitles from these publications are listed. Very few titles are In-cluded that relate to the teaching of science in the British, French,or German schools..

1Some entries are inclirded for the year 1925, but, tile* list, is by nomeans cámplete, since only a few months had elapsed when thisbibliography was sent to the printer.

PART I.GENERAL BIBLIOGRAPHY OF HIGH-SCHOOL SCIENCE
SUBJECTS

Abbott, S. F. The teaching of biology in secondary schools. School scienceand mathematics, 8:191-198, 1908.
Abercrombie, D. W. Should language studies be limited in secondary schoolsas they are in the interests of the sciences? /n National education associa-tion. Addresses and proceedings, 1893, p. 499-204.
Adams, Charles C. Zoologists,. teachers, and *ild-life coilsrvations Science,41 : 760-792, 1915.

. Adams, C. F. An experiment with Roget's spiral. School science and mathe-matics, 1 : 258-259, 1901.
A galvanometer for the lecture table. School .science and mathe-matics, 1: 434-435, 1901.
Measurement d wive length of light by high-school pupils. Schoolscience and matbeinatics, 3:500-511, .1903.

fOr illustrating tI equ'illftk of etinnsion of different gai;es.!klieg:A sciénee and madlentijcs, 5 : 466-457 1905. '',Note' on the School sélénce and foathematics,
Ádánii,

7: 8551. 19q7.
.ito4vare W. Teaclifii¡ innetiméntár uarit1tittfre ofekinentary chemistry. Bcbool science and mathematics, 231 823-830, 1923.. .1,

.. ----. -amt. ___11'
. .,....

.
,

.
, ,

.
,

,

.

s.

.

.

. .

I ".
s.

. ' .

.1.4:-:-...

': f ' '.- ...'!'.'.: ;
. , .. .,._ .

fI' '. '4
1.1 'diron.1

ti$e

.f
I. "

t

14

I
1..1

, 4 it '1 . ifr ;Ts, !. p!..9 ; 1 ? !.;/:
11

t A

4

'at

. .

ik

thd prInIpl
s.°.
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Adams, John X. An impulse apparatus iris the second law of motion. School
science and mathematics, 14: 520-521; 1914.

Adams, Roger. The present opportunity in chemistry. School science Laid
mathematics, 18:.57-436, 1918.

Ad lams, G. H. J. Reform of science teaching in America. General sciencequarterly, 6:896-401, 1922.
Agnew, P. G. .A gas pipette. School science and mathematics, 5:S47, 1905.Apparatus for determining the refraction of water. School scienceand mathematics, 6:29, 1906.

A bell system of 220 volt mains. School science and mathematics,6:744-745, 1906.
Ahrens, Walter R. The two-year vocatiopal course lb electricity at the

Englewood (Chicago) high school. School' science and mathematics, 14;
392-396, 1914.

Akeley, L. E. An acceleration apparatus. School science and mathematics,9:478-480, 1909.
AokAllen, Charles B. Condidons and equipment in secondary schools. Schoolscience and mathematics, 10: 099-605. 1910. -

Allen, E. A. H. Science in secondary. schooli. Science, 10:108-117, 1890.Allen, I. M. Some experiments in high-school instruction. School review,22: 26-44, 1D14.
Allen, J. H. The value of chemistry as a high-school subject. School scienceand mathematics, 10:721-731; 788-800, 1910.
Ailing, Mary R. Natural science ein common schools. Education, 1:601-615,

1880-1881.e.
Allyn, Lewis B. Communal chemistry.: How may the teaching of chemistry

pro*mote the well-being of the collmumity? In National education associa-tion. Addresses and proceedings, 1012, p. 1166-1171.
Communal chemistry. School science and mathematics; 12: 579-584,

1912.
Almy, rrank F. What equipment is required to successfully teach physicsin secondary schools? In National education association. Addresses and

proceedings, 1907, p. 951-957.
- The essential: equipment for teaching elementary physics. School

science and mathematics, 9:671-677, 1909.
Amadon, F. irthur. The tise of spectacle lenses for the correction of refrac-tive and other errors of the eyes and the instrtaents used for determiningsuch errors. School science and mathematics, 12:492497, 1ifl2..
American chemical spciety. Educators and chemists launch S movement to

counteract insidious attack yf Germany upon American chemical indlistry.
School science and mathematics, 1$: 700, 1919. .

American society of naturalists. Science in the schools. Education, 9:547-
549, 1888-1889.

Ames, Ioaepli Einstein's theory of gravitation from the standpoint of theteacher of .physics. School science and mathematics, 20: 477-481,.1920.
Analysis oi furnace gases. /School science and mathematics, 11 : 723$Andereggt P. O. Activated nitrogen. *bool science and mathematics,

20:471-576
1

1920. . ,. .
O

.6 1.1 '..
Anderson, John. .The review in physics-theory vs. practice. *lent*

6 .4Anderson, El. H. 4n experiment . Ço ..determine ,the index Of refraction., 9fwater. School sei.enc0 'and mathematics, 10; 418-415, 191g, .- " I
4Andrews, ROy C. Acceleration appgr,04 AO*
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Andrews, W. E. Correlation in high-school science courses. School review,27: 1-12, 1919.
Arbuthnot, Anna C. Physiology and sex hygiene for girls In the technicalhigh school. Cleveland, Ohio. School science and mathematics, 11: 103-1*1911..
Arms, S. Dwight. The atatus of science histruction in the state ot New forkIn National education association. Addresses and proceedings, 1901, p.791-796.
Armstrong, James E. Decrease in .number of pupils of chemistry in highschools, its cause and remedy. Schocil science and _mathematics, 5 : 107-109,1905.

a Arthur, J::C. Research as a university function. Science, 49: 387-391, 1919.Arthur, J M. A Convenient apparatus for proving that a flame is, burningpis. School science and mathematicá, 10: 324, 1910.
A simple reflecting galvanometer: School science and - mathematic',

. 11 : 544-545, 1911..
Ashman, George d: A method of determining the relative amounts of oxygenand nitrogen in the titmosphere. Sdbool science and mathematics, 2: 155-156, 1002.

. Assembly in science at the Scripps institution, A summer. School and society,-: 453-454, 1916.
Atwood, Wallace W. The first-year science course in the high school. Schoolreview, 19 : 119-123, 1911.
Augur, A. W. A convenient method for determining the density of air.School science and mathematics, 1: 28-30, 1901.
Austin, R. O. Home-made linear expansion(' apparatus. School science -andmathematics, 6: 779, 1906.

The need and scope of a first-year general science course. Schoolscience and mathematics, 11:217-224, 1911.
Avery, Lewis B. A propOsed amendment in physics teaching. School scienceand mathematics, 7: 196-203, 1901.

Chemistry and culture. School science and mathemaLics, 9: 739-743,1909.
General science in the high school. In National education association.Addresses and proceedings, 1911, p. 944-948.

Aylmer-Smali, Sidney. Failures in physics at the College entrance exami-nation boardthe causes and the remedies. School science and ..matbe-maim, 14; 205-210, 1914.
Dagby, J. H. C. Note on a; device to illustrate the path of a projectile.School science and mathematics, 18 :124-225,*1913.Bagley, W. C. The test of efficiency in teaching physicS. School science andmathematics, 12 : 899-405, 1912.
Bailey, Clara E. Biological courses sponsored by Cass technical high school,science . group. School science and mathematics, 24: 145-150; 870-375,1924.
Bailey, lames. Geissler tubes from eleet*-light bulbs. School Science and'mathematics, 10:6394140, 1910.
Bailey, L. H. Science element in education. School science and *athematic%18 :90-108, 1918..
Bailey, W. W. The claims of botany. Education, 7: 704418, 1886-4887.Baker, Milo El. How much chemical theory shall taught in the high schoolana how shall it be presented? A paper and an outline. School scienceAnd Mitfienkatits 0:278488, 1901. 111
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Baker, R. A. The position of the metals in the introductory course. Journalof chemical education, 1 : 219-222, 1924.
Baker, Walter D. Student electrolysis in a beakera new apparatus. Schoolscience and mathematics, 6: 591-594, 1906.
Baker, Will C. A mechanical model for the lecture demOnstration of " beats."

School science and mathematics, 6:776, 1906.
1PThe siphon. -School science and mathematics, 7: 748-750, 1907.

A new lecture experiment: The barometer. .School science and mathe-matte; 8:32-33, 1908.
Projection demonstration to accompany lectures on wave motion.School science and mathematics, 9:156-162, 1909.
Two projection demonstrations in electrostatics. School science andmathematics; 9: 51-5.1, 1909.
A new form of Ewing's model of "molecular rfiagnets" for projectipn.School science and mathematics, 6:853-855, 1909.
An improved 'resonance model. School science and mathematics,16: 629-630, 1916.
A new method for the measurement of the wave length or light witha coarse grating. School science and matheihatics, 16: 733-735, 1916.The addition of physical quantities School science and mathematics,19: 693-698, 1919.
The use of the siren in physical laboratories. School science andmathematics, 19: 813-815, 1919.

Baker, W. W. Some difficulties in the study of botany in the small highschool. School science and mathematics, 8:27-28, 1908,Bakke, Noel 11. Scoring general science text and course. General science- quarterly, 5:61-65, 1921.
Balance, A momentum. School science and mathematics, 12:137-138, 1911Balance for weighing' one ten-thousandth part of a milligram, A sensitive.School science and mathematics, 11:550-552, '1911.
Balch, Samuel W. Rhetoric for science. Education, 16: 223-227, 1895-1896.Balliet, Thomas M. Training of sciente teachers. In National educationassociation. Addresses- and proceedings, 1916, p. 735-737.

The teaching of physics. School science abd mathematics, 10:494-694,1910.
Bancroft, Cecil F. P. Should the amount of time given to languages in oursecondary schools be diminished in order to make room for 'a more ex-tended course in physics, botany, and chemistry? School review, 2: 156-150,1894.
Bandel, Agnus. Two devices to add interest to review work in elementarychemistry. School science and mathematics, 15: 354-356, 1915,A chemistry experiment; supplementary. reading, School science andmathematics,'17: 646-647, 1917..
Dailier, Fred D. The tendencies .and general itatus of rnrses In genera

a science, Part II. In National education association. Addresses and..prO- .ceedings, 1914, p. 758404..
The physical sciences in our public schosils. NormaLschool quarterly(Bloozningion, 1r-82, .October, 1918...------ The present *status and real meaning of general .schitce. 'School re-view, 23: 9-Zit. 1915...
Fundamental considerations in the organisation 'of high-school, science.School review, .2,4 7.24434, 4910. .

The probleni of teaching.dinanikis tu highiehOOL 80001 andmathOmaticso 4: (1047, 1904.
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Barter, Fred D. A demobstratidn of the decomposition of gravity by
dined plane. School science and mathematics', 7: 497, 1907.

Indoor humidity. SchoOl science and mathematics, 10: 52-56, 1
Reorganization of high-school science. School science and

Me tile

916.
math--aid-es, 18:247-262, 1918.

Abstract reasoning versus common sense IsT) science teaching. ,Schoolsciénce and mathematics, 22: 427-439, 1922.
Bardwell, Darwin L. Physics teaching in high 'schools. School science and

mathematics, 10: 503-506, 1910.
Bardy, Joseph. -4An investigation of the -written examination as a measure ofachievement with paiticular reference to general science. Philadelphia,Pa., University of Pennsylvania, 1923.
Barker, Harold C. The siphon in textbooks. Science, 51:489-491, 1920.Barnes, Charles R. Science in the high school. School review", 6 : 643-658,

1898.
Plant physiology in the high school. School science and mathematics,

2:320-324, 1902.
Barrows, `Franklin W. The aims and purposes of .modern work in biology.

School science and mathematics, 1:185-190; 239-246. 1901.
Biology in American colleges ;-fts methods and ollects. School scienceand- mathematics, 2: 19-21; 82-89, 1902.
Economic zoology. School science and mathematics, 3: 80-87; 136-143,1903.

Barrus, R. X. Velocity of sound In solids. School sclence and mathematie418: 559-560, 1908.
Barthelmess, Harriet M. Geography testing in Boston. Journal of educe-tional psychology, 2: 701-712, 1920.
Baskerville, Charles. On the relation of research to the history of chemistry.School science and mathematiciti 5: 528-1532, 1905.
Bass, Willard S. An attempt tò correlate algebra and physics. School scienceand mathematics, (3: 405-500, 1906.
Baumgartner, The foetal pi; a mammalian type. School science andmathematics, 25:300-301, 1925.
Bayer, Elfzabeth. Some suggestions for a general science course. Schoolscience and mathematics, 19: 773-778, 1919.
Beal, George D. Research in chemistry useful weeds. .School science and

. mathematics, 17:T19,-725, 1917.
Beal, W. J. The study of botany. 36 years ago with Asa Gray. School scienceand mathematics, 1: 296-298, 1901.
Beaus, R. G. 'General science from a principal's viewpoint School scienceand matheinaties, 19 : 242:-247, 1019:
Bean, Walter D. Appart4ua for concurring forces. School science and mathe-matics, 8: 48, 1908.
Beauchamp, W. Ruch-Popenoe's general science test. School review, 31: 6133-684; 1923.
Beery, Pauline O. A practical course in housebold chemistry. Journal ofeducational résearch, 5:125484, 1922.

Chen.listry. as .a related subjed. 'School sèlence: gild trithematies, 23:511419, 1923:
'Bell, 3, Calieion. A test in first-year chemistry. journal of psy-

eholpgyi 9119D'-209, 1918.'
,Belt; Gas and electiic-furnaces for thrdas laboratory work: 13.6hoo1aflame nod *Ithimatiesd,18: 571-688, 19p,. . .
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Be ltz, H. C. ElectriCal method of measuring heat of :vaporization. School
science and mathematics, 161: 814-81C 1916.

- Bennett, W X. Aiain,--what makes the siphon work? School science and
mathematics, 8: 231, 1908.

Benton,. G. W. QuantitAtive chemical experiments for beginners. School
silence and mathematics, 1:144-149, 1901.

Bergen, Joseph Y. Plant physiology in secondary schools. Education, 27:
409-419, 1906-1907. Schobl iwience and mathematics, 7: 389-398, 1907.

High school physiology teaching. Education, 7 : 404-409, 18864887.
Some fallacies of botany teachers. School science and mathematic*

9: 821-825, 1909.
lierninghausen, F. W. General science for the first year of the high school.

General sctence quarterly, 1: 162-166, 1917.
Bichowsky., Poor& von. Meeting new demandi with high school chembitry.

School science and mathematics, 13: 772-775, 1913.
Bigelow, Edward F. Plants as pets. School science and mathematics, 4:87-

90, 1904.
Bigelow, Maurice A. General science, nature study, and biology. Naturestudy review, 11: 241-246, 1915.

Zoology in secondary schools. School science and. mathematics, 1: 68-
72 ; 131-138, 1901.

Notes on recent advances in zoology. School sdence and mathematits,
3:102-104; 454-456, 1903.

Biology in secondary schools. Mlniol science and mathematics, 8:
5384)40, 1908.

Science in the modern school. Teachers college record, 18: 134-140,
1917.
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matics, 16:134-138, 1916.

The percentage of oxygen in air. School science and mathematics,
17: 304-306, 1917.
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Biology, Scientific study of education in: Bibliography. School science and
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Biology, The practical use of. School science and mathematics, 9: 121-130,
1909.

Biology and the war. School science ind mathematics, 19: 714-719, 4919.
Biology section of high-school conference of University of Illinois. illustra-
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10: 541--545, 1910.
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