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. . I. INTRODUGCTION

A. The Need for Research in the Teaching of
‘ High School Science ’

‘Secondary education is in a process of transition. The
first quarter'of the twentieth century saw more changes in
secondery education than eny other equal period in American

1 ;

The changes iu secondary education are probably the

product of social evolution. Ais society evolves, so must

our conceptions of secondary education chenge. Within re-

cent years, we have witnessed many social changes. How these

changes will effect secondary education in the future, we can

not say Wlth certeinty.

The report of the Commission on the reorganlzatlon of

t

secondary educatlon on "Cardinal Principles of Secondary

Educatlon" recognlzes that changes have taken place and that
changes Were in process, and it called attentlon to fundamental
con81deratlons Whlch showed the manner in which tne needs of
5001ety and the plan of the schools that were purpo:tlng to

meet these needs were out of harmony.

klcox and Long, Principles of Secondary Education,

Z"Cardlnal Principles of heCOﬂQuIV Education™. United

fStates Bureau of ﬁducatlon Buletln No. 35, 19218. pp. T=34.

v Lo e




;RelétiQé"to~thé:need for research in the field of secondary

education,.the Commission states: .

-"It is becomlng increasingly ev1ﬂent that the
probleﬁs of secondary education merit much more serious
attention than they have réceived heretofore. The ’
study of the best methods for adapting secondary education
to the needs of modern democ¢ratic life is just begun.

Such knowledge of social needs and educational theory

and practice as is already available has been seriously
studied by comparatively few administrators and teachers.
Plans must be adopted for pooling the regults of suecessful
experimentation of individual teachers.™

The néed for reorganizatioﬁ in sclence was soon recoéhized
éftér the_Commission on the Eeorganization of Seconda:y Tducation
héd made its report. Consequently, the Commission issued a series
Qﬁipgports‘on the reorganization of the various high-sghool‘
spbjedts. The committee dealing with science teaching;in the

report, "The Reorganization of Science in the Secondary Schools‘",4

considered the .aims and objectives of science teaching. Relative

to.further need for research and reorgenization in science

;Qgching the conmittee states:

- . M"There is widespread recognition of the need of
reorganizing’ science courses in secondary schools.
Numerous encouraglno efforts already have been made to
-fredirect enrich, and otherwise improve these courses.
The varlation of purvoses for which sciences are taught,
the increasing number of sciences offered, the develop-
ment of intensive specialization within the science, the
+ laeck-of sequence in the order in which they are usually
given, the wide variation of content and mwethod are
striking evidences of the need for an ap-rocach to an
agreement. Only by the comparison of the courses in

®miac, p. B2
4’"Reorganlza’clon of Science in Secondary Schools'".

United States Bureau of mducatlon, Bulletln No. 36, 1920.
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many progressive schools can any tendency towards such
uniformitY”be"perceived - Steps  should be taken also. to
prevent this increase in numbér-and specialization fronm
dimlnlshlng,the value of the instruction from the stand-
point of the general neeqe of the Duplls and the need

of society."5 : » ‘
:The report of the commﬂttee probﬁblv focuseo atuertEon on

the need for reorganlzatlon and research 1n sc1ence teachlng.
Before the reoort of the Commlttee on the Reorganlzatlon of
Sc1ence in oeconaery DCQOOlS very llttle research had been
’made 1n the teachlng of science. - Practlcally all the research
that hau been made-in the teachlng of SCJence has been made
Wlthln the last twenty flve years.6 el |

In a subseouent part of thle study 1t .is shown that the
fnumber of researchee in: sc1ence at preuenb exceed those made

in anJ other fleld of secondqry eQUCJthH.V

Curtls 1n the oreface of ﬂlS flrst book sneako of the
large number of Dedagogloal research studles that had been

made in secondary 501ence at the time of the publlsnlng of the

book.8

The Commlttee on 801ence Teachlng of tne Netlonal Society

for the Study of Educetlon in the Thlrty—flrst Yearoook A

W J,
9
Program For meaoh1nb oc1enoe sbetes

5Ib1d., D. 11,

6F. D. Curtis, Invest1~at1ons in the Teaching of Science,
Blekiston's Son & Co., 1926. p. 27.

»
.

. "See p. 11.

aburtis; op..cit., p. 7.

i g"A Program for Teaching Science", Thlrty ~-first Yearbook
Part ‘I, National Society for the Study of Hdavcation, rublic
School Publlsnlng Com-any, Bloomington, 111indis. 1952.




"Excepting the fundamental subjects taught in the
glementary schools, and the fields of the social sciences
on secondary level, probably no part of the school
curriculum has in recent years been so often and so
ckitically subjected to the stientific study of education
as the aims, methods, and curricula in science instruction.
Some twenty experimental studies of the relative value

.o lecture demonstration and individual laboratory
experimentation alone have been published in the last
twenty-five years. These are, it is true, practically
all on the elementary school and secondary school levels,
but the tendency is general.

Some of the reascns for this questioning attitude have
already been mentioned. Science instructors are asking
themselves what is wrong. Also, the natural sciences
lend themselves, perhdps, more readilly to scilentific
study of their methods and subject matter than other
subjects. In addition there are undoubtedly social and
economic factors underlying this decline in popularity
and consequent inquiry into procedures. Whatever the causes,
the fact is evident. We are directing science against
science; we are subjecting .science instruction to scientifiec

study.n10

The twentieth century has rightly been called the age of
science. In no other period.of the history of men has there
Eeen such a rapid incfease in scientific knowledge. If our
sdéial ordef.has changed within recent years, science, no
doubt, has played an important part in this change.

P Has secqndary sc;ence evolved in accord with our changing
soéial ofder,iwith ouf changing bonceptions of secondary
education? Has our method of presenting this wonderfully
entrancing subject kept pace with its growth? There are vital

questions, which research workers have attempted and are attempting

to answer.

10

Ibid., p. 309,
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 B. "The Purpose and The Plen of the Study

What 1s the nature of the nedogoglcal research in
chemlstry, and how much pedogogical, research has been done
in chemistry for a ten-year period, 1925-1935? hat are,
the trends revealed by these research studies? These are
the questions which this study has attempted to answer.

~The investigator first attemptecd to find all the theses
and unpublished investigations in the teaching of science for
& five-year period, 1928-1953. One-hundred and twenty studies
were found.ll mwlecondly, the extent toc which bthese studies
were made avallable to science teachers and other interested
individuals in periodical literature was determined. These
‘studies were obtained from the United States 0ffice of
Education,  Bulletins, Bibliographies of Research Studies in

Education from 1928-1933.%7

llSee p. 15 - -

lB"Bibllograpnies of Research Studies in Education”,
United States Department of Interior, Education Bulletin
No.: 36. T1927-1928.  Published, 1929. *

0 "Bibliographies of Research 3tudies in ZEducation™,
United States Devartient of Interior, Education Bulletin
No. 37. 1929-1930. Published, 1931. : :

s . "Bibliographies of Research Studies in Education",
United States Department of Interior, Education Bulletin
No. 13. 1928-1929. Published, 1950. '

"Bibliographies of Research Studies in Sducation',

Un;hgg States Department of Interiar, Zducation Bulletin
No. 16, 1930-193l. Published, 1932.

A ‘"Blbllographles of Researech Studies in Education',
Jmited States Department of Interior, HAduycation Bulletin
Mo 6, 1931-1932. Published, 1933.

el e e T R S D PRSI
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YH;;ipgwngascegﬁaLned'whether each of the 120 studies had
i@een_pmblished_ﬁnfmagazine lite;ature‘the year of its com-
\ p1§tiQn:or for.avtwoeyear»period“féllowing its completion.

The Education Index, The Readers' Guide to Periodical Literature,
The Loyola Index, and The Chemical Abstracts of the American Chem-
ical Society were used in‘prder_tovdetermine_whether'the.study
. had been published in periodicals.
. The ngmber.and the type of pedagogical rescearch article .
"fbund in magezines were next determined. An examination was

made of all the issues of the Journal of Chemical Education and

the School Science and Mathematics from 1925-1935, in order

to_find all published pedagogical research studies in chemistry.

| Only by doing this was the writer certain that he had
included in his study all pedagogical research studies‘found
in,'étvleast, two widely read periodicals, treating with
science teaching. All other research studies that could be found
by consultlng bibliographies of bextbooks treating with the ”
teachlng of science, and the bibliographies of ‘the articles

fbund in the Journal. of Chemical Hducation and School Sc1ence

and’Mathemaulcs and the variocus indexes were used in thls

sUudy. The number of artlcleu used in this study was ninety-
thxee. The writer believes that this represents the vast majority
.ofkpedagOgigal research studies in chemistry published‘from 1925~
1955 ih magazine literature, ‘
Artlcles to recelve cons1deratlon in this 1nvest15atlon had

to conf@rm to the followlng criteria: (l)rapprqached from an
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”iﬁdﬁctive’sténdpoint,'(2) definite objeétive, (3) clearly
" defined téchnique;”(é) materigl,organiZed-in systematic order,
(S)Uaéfiﬁité cbhclusions-wérranﬁéd.by assembled data.l
The articles were next classified. Various texts treafing
Wwith the teaching of chemistry were used as an aid in this
classification. The anount of reseafh devoted to the various
pfbbléms;of‘chemistry instruction was next determined. By
means of this classification it was seen clearly what problems
/iﬁ seébhdary-chemistry received the ma jor attention by the
researchers. _A.cbmparison was made of the findings of the
majdf résearChQS. By dding this, trends in chemistry from

1925-19%5 were revealed. |

"C.” Value of Study
" This study is of value in that it may be used:
1. As a basis for compariscn.
2. “As a comprehensive reference source of pedasogical
. | TOME O pesearches in chemistry from 1925-1935.
bl W0 B pg @ reference sourTce relative to the bype
""" and alount of Tesezrch devoted to the various types
of pedagogicalfresearches in chemistry from‘1925-
1935.
fé; "AS‘a‘basis for determining where further pedagogical

T 7 researc¢h is needed in chemistry. o,

N fﬁwlsE;mM.NFreemén, "Griteria for Judging a Science of
.~ Education". Sechool and Society, Vol. XKL, 1929, pp. 45-52.
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D. .Similar Studies
There<isin6‘study that has been made, to the writer's

knowledge, which is a compreheﬁsivé'survey of vedagogical
researcheé in chemistry over a period of years. However,;
severai studies have been made which reviewed the literature
in,the field of science .and attempted to show trends. These
studies included many references.to pedagogical research
studies that had been made in chemistry.

o Probabiy the most outstanding work in thuis field is:

The Thirty-first Yearbook of the lational Societv for the

Study of Education, a program for teaching science.

-The generai‘features of this yearbook are set forth in
the first ten chapters. Chapters I to V give in order: (1)
the,Committée's interpretation of what seem to be best prac-
tices in planning the work of elementary and secondary schools,
together with the more general features of its own recormendations
for science teéching; (2) criticisms of some current practices
that must be modified in order to accomplish the program out-
line;‘(3)<an analysis,Lwith illustfations, that shows sdme of
thé=éontributions to life enrichment that may be expected from
the field of science; (4) a definition of the field of science
that is at least fairly couprehensive, given in ter.:s of major
prineiples and generalizations that mav be used for guidance in
selecting .the specific objectives of science teaching; and (5)
gahrief iﬁterpretation of the principles of psychology that have

,gnided‘the‘Committee in constructing its program.




‘In Chanters VI to IX lnclu31ve, there is an analysis
 of the,contrlbutlons from ecuowtlonal research that relate
to the fleld of. 301ence teachlng. ;n these chapters are
prggented,;in order, interpretatipns of researoh‘relating;
.11);to”problems‘of'classroom teaching; (2) to prohlems of
laboratory teaching; (3) to the content of science courses;

‘énd (4) to curricular developments in school centers.

- Chapters X to XV, inclusive, carry recommendations for
.each of the administrative units of. the .public school. These
are followed by a chapter (XVI) on rooms and equipment for
Hsoience teaching, with recommendations for each of the ad-
ministrative units. -

_Inachapter XVII, on science teaching on the college level,
attention is given to problems assoclated with the integratioﬁ
.@f high-school and college courses.

‘In Chapter XVIII, on.thé education of teachers of science,
it is QSsumed that the requisites for success in such teaching
gre: .. flrst, that the teacher shall be a liberally educated
ip§g§9p;;second,‘that he shall be a specialist in sciencé; and
ﬁhﬁﬁﬁ, thatghE‘shall be professionally educated, in the sense
ﬁhat'he Will bg{familiar with the problens associated with
teaching and in command of the techniques that are necessary
for successful»ﬁork in‘tﬁé classroom. The program for the
;eﬂucétién:offtegchérs ié, thereforé, a program of liberal

L A NV . . \

,education including a good measure of specialization and, at

the same tlme,'a program of profe881onal education.
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“Curtis has written two books which are ¢ omposed of

digesté of investigations in the teaching of science. They

are;"In%estigations in Teaching of Science™® gng "A Second
DigGSt of Investigations in the Teaching of Sciehce"]:6 The
first book represents an endeavor to include the learning
studies in elementary and secondary school science published
before 1925; but no attempt has been made to include all of the
curriculEr studies. Because of the great number of these.
studies, this report places its stress mainly upon the in-
#eétigations published during the period fromvl920 to 1925,
and presents only such researches published before 1920 as
seem in the author's judgment to give data of more‘or less
permanent value. -

Digests of seventy different learﬁing and curricular studies
¢6mpdse“thé"body of the book. The form of the digest of each
article ié that adopted b& the Department of Superintendence,
N. E. A., in its Third Yearbook. A brief statement of the
Problem; a description of the method or technique used in
6ﬁ%aining the data; éna a detailed list of the Findings; iri-

»

¢luding, usually, conclusions and, occasionally, recommendations,

9%, b. curtis, op. cit.

S 16 . . . . s L
Francis D. Curtis, A Second Digest of Investigations in

the Teaching of Science. Blakiston's Son & Co., 1930 .
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gigarate llsts of Concluolons and Recommendatlons are given
only When the 1nrestlgator has sunmarlzed the results of the
1nvest1gatlon, or of several separate investigations or units
of an 1nvest1gatlon. , | ' ,

In hiskfirst book Curtis, as.has already been stated,
eonsidered‘only pedagogieal researches in the elemeﬁtary and
eeeoﬁﬁary field. vIn his second book, he included pedagogical

- . e . . . ’ . 17
researches in both college and secondary science. Curtis

stated thatithe pedagogical resegarches -in science were so
rpluminous that it was impossible %o include all of them or
e;en a nmajority of them in one book. Consequently, the members
of the National Association for Research in Science Teaching
were askedth»Submit researches in the science field that
they considered important. From this list Curtis selected the
studies Which he ineluded in his second book.

vGoedls.made a study of researches in the secondary school
subjeete,'grades 7-12 inclusive from 19138-1927. He made a
studyite diecoVer significan+ contributions to sceondary methods
nubllshed in non-perlodlcal form. He also made a survej of
fhe research in secondary methods whieh‘has apneared in
perlodlcal literature 1926-1929. Of the 552 studies found in

nériodical literature, seventy-two were in science which ranked

Yourtis, ap. eit., Vol. IL. .
‘ lBCarter V; Good, "Research in 3econdary School lethods™,
dournal of Educational Research, Vol. 22, June 1930. pp. 9-30.




12

*firéﬁ;‘ The 5001al studies ranked second with sixty-eight

studles in this field.

: Good19 found tnat 1n s01ence @ethods that the most

nﬁme;oué and 1nten31ve researches aave dealt&mih‘lqboratory
ﬁéféﬁs the‘demonétration method. o - §
””-élennzo made an anal&sis bf 435 articles compiled from
the work of 282 authors for the years cévering the period
1890 to 1925. IHe found that seventy-three per cent of the
aﬁthors cohtributed dhly one article from 1890-1925, fourteen
and one half per cent wrote two articles and four pér éent
WroteAthree articles. Over ninéty per cent of these authors
wrote less than Tour articles in their choseﬁ field of work,

Concerning the value of these articles Glenn stated:

"A survey of the articles that have been written
on the teaching of chemistry during the past twenty-
five years, reveals the fact that most of these papers
are of no 1nnortan09 now, and were never of mnuch
importance. l!ost of the papers are short, poorly
organized, and show 1o careful study.of the scientéfic
or educational literature bearing on the subject."

A Cormittee on Research Problems of High-school Chenistry
Instruction of the Division of Chemical Education of the- American
Chemical Soqiéty compiiéd a bibliography on high school chemistry

instruction.22

19Ibid., p. 1l.

- 20
Earl R. Glenn "The Veed for Research on Problems of

ngh—school Chemlstry Instructlon" - Journal of Chemical Iducation

Vol. II. 1930. pp. 670-73.

k21

28 i ' . . - .
.Z"Remearch Problemns of Iilgh-school Chewistry Instruction."

Jqurnal g£_3hemical Education, Vol. #, Sept. 1930, »p. 2158-2159,




*

. This représénted a survey of articles published in the
Journsi of Chemical Education fros 1924 to 1930. It was
explained that thg list of articleévrepresented by no mieans a
comprehensive survey of all the erticles published in thig

interval in the Journal of Chemical Education.




' II. PEDAGOGICAL RESEARCH STUDIES IN CHEIISTRY 1926-1933

A., The'Specific and General Research Studies in Chemistry‘

Tﬁe most inolusive compllatioﬂs, to the writer's knowledge,
of research studies that have been made in celleges and dniver-
sities, and by‘Research Divisions of city school systems are
found in the~bulletinS"of United States Office of Education,

Blbllographles of’ Researcn Studles.l wThese bulletins also
conta1n some Dubllshed researches and soime researches that were
publlshed in maga21nes. The writer, though, was interested in
studies maﬁe for a hlgher &egree, published or unpgblished, and
those ﬁadeéby Researeh ﬁivisions of city SChool syétems and
colleges and un1vers1t1es from 1Q28 1953 Studiesiwere‘found
devoteq sne01flcally to some phase ofkchemlstry, and studies
that did net treat w1th any one of the sneclal 501ences but were
applicable to some of the special sciences and particularly to
'chemistry. These two groups have ‘been designated respectively
as the specific studies and the general studies. - Table I
shows”the7distributiop of the amount of specifie and. general
pedqgegiéal research in chemistry from 1928-1933. The total
nﬁmber of studiesffound'wasylzo. Eighty-eight of these studles
Were specific studies which represent 73.2 per cent ef the total.
Thirty-two of these studie5~were general studies, which rep-

i

Tesént. 56.7 per cent of the total.

thited States Office of Education Bulletins, op., cit. p.5.
14




X ' TABLE I, \
DISTRIBUTION OF THE AMOUNT OF SPECI“IC AND ' GENZRAL
rEuAuOGICAL STUDIES IN CF 1.ISTRY FROM

. 1928-1933

Numnber v faiber ? ,
Specific | Per  |General | & | Total

Studies | Cent | Studies | 1'Studies [Per cent

15 17.1 | 4 | 19 15.8
18 20.04| . 2 | 20
23 26.1 | ; | @5
24 27.2
8 | 9.9

88

B. By uWhom the Studies were Sponsored.

Table II shows the distribution and percentage
of studiés'acéording'to’thé institution or researh
‘d1V131on that sponsored the studies. Of the one hund-
.red and twenby stn01eb twehty-two of 18.33 béf cant
Were sponsofed by'universities, six or five per cent
by liﬁeral arts colleges, and three or 2.5 per ceut

" by Research Divisions of city shool systems.
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1}

DISTRIBUTION AND PZRCENTAGE OF STUDIES ACCORDING
T0 INSTITUTICS AND RASEARCT DIVISIONS |
¢ THAT SPONSORED THE STUDIES .

i

o ! c Tﬁ$ﬁber‘ ; o
- Institutions o . Per .cent
; ‘ ' ' Studies S
" Peachers' . |
College . 22 18.33
University -l 89 74,17
Liberal
Arts ,
College : 6 5
Research
Divisions
, of City :
School Systems ) 3 2¢5
TOTAL ‘ 120 100

C. The Studies liade for Higher Degrees.

‘Table III 'shows the number and percentaces of

pedagogical ‘studies in chemistry made for the masters'

and doctors' degrees and those not made for any degree.

- It is seen that 74.2 per cent of the studies were

‘masters' studies, that 10.8 ner cent were doctors'

studies, and that 15 per cent were not made for a

- degree..
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LSy i TABLE III

.t THE NULMBER AND PERCENTAGE OF PEDAGOGICAL STUDIES
LIADE FOR THE MASTERGS' AND DOCTORS' DEGRIES
4 . AND THOSE NOT IZADE FOR ANY DZEGREE
FROI 1928-1933

o

The Number | Per | The Number | Per | Not Made| Der ~
Masters' |[Cent Doctors' . |Cent For A |Cent |. Total
‘Studies C Studies Degree’ - |IStudies Per Cent

g9 |74.2| 13 10.8 18 |15 | 120 100

D, The‘Types of.Pedagogicgl Studies in Chenistry

Table_IV‘is a classification of the pedagogical studies
agcq:ding to type. They are given in the order of the number
of stg@ies devgtgd to eaéh type.- The classification is to a
lgyge extent, that used by Erankg in his book treating with the
tggchigg of higﬁésohool chemistry. The writer also found the
clgssification of science articles used by the Education Index
helpful. In view of the livited information conceérning some
oﬁ tpese,stﬁdies,,no attempt was made to make an extensive
ci§§§i£;9atiqn.‘ The c%assification is, éé apparént? ver§‘general.
In‘ﬁhéjmﬁjority éf}the étudies, there was no question as to the
tjﬁe it represented as found in Table IV. It was true, in a
fewAéases, that'é_study could fepreseht one or more types., In
tgeéeméases,rthe ma jor emphasis of the studies was considered

in their classification,

: ZJ. o. Frahk, The Teaching of High School Chemistry.
(Oskosh, Wis.: J. 0. Frank & Soms), 1932. pp. 1-281.

B A T

gy i T T
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:Téblﬁuiy showéfthat the studies that treat with tests
and,measu:ementé,in chemistry rankgd first, with seventeen
studies or.14.16 per cent of alliof"fbe‘studies,of this type.
Analysis .of chemistry laboratory manuals or chemistry text-,
books ranked second with 16 studies or 13 per cent devoted to
this type. . The next type of study, classroom methods of
teaching chemistry andrgcience, ranked third with 15 studies

or 12.5 per :cent of all the studies falling under this class.

It is: true thét lecture-demonstration method is considered as
either a laboratory method or a classroom method. Consequently,
it. was classed under neither, Any study which attempted to
ascertain any relationship of high-school and college chemistry
was placed under number four in Table IV. There were 13 such
stﬁdies or 10.8 per cent of all studies. There were ten studies
that were state surveys or 8.33 per cent of.all studies. There
were six studies that were classed under enriched teaching. This
is a rather general term, used by Frank,5 that inéludes all
methods, ways, devices, apparatus, and tools to enrich thg course
in the teaching of chemiétry, such as, chemistry or science clubs,
field frips, exhibits, pictures, bulletin board, scrap books, etec.
Laboratory teaching included sii studies or 5 per cent bf all
studies. There were six studies that were classified as miscell-
aneous. This represented 5 per cent of all studies. The nature

of these studies was not sufficiently known to justify their

classification.

% %1p1a., pp. 164-185
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thﬁy study @hat‘analyzed any type of literature, as s
baéis forothe'solu£ion of proble@s ;elating to pedagogical
chemistry; was placed under number hiﬁe in the outline.
There were six such studies or 5 per cent of the total. Any,
study that determined thé relationship of high-school chémistry
with other subjects was clessified under number ten in Table
IV, Four studies each were devoted to anslysis of étudents'
interésts, history of chemistry, and thé lecture-demonstration
method. Three studies each were,devoted to aims of chemistry
teaching and school sur#eys of chemistry teaching. ;One study

was a national survey of chemistry teaching.




T4BLE IV

s
Y

THE TYPZIS OF PEDAGOGICAL STUDIES IN CHE quTRY IN ORDZR

" OF THE NULBER OF STUDIES DEVOTED TO ACH
Humber of |
- Types of Studies i Studies |! Per cent
Tests. and Measurements .17 L 14.16
Anglysis of Chemistfy ; f
Laboratory lanuals and ' 5 :
Textbooks 16 . 13.30
Classroom llethods of !
Teaching Chemistry and ' ;
Seience 15 .12.5
Relationship of High- school
and College Chemistry 13 10.8
State Surveys of Chemlstry
Teaching 10 8.33
Enriched Teaching s 5
" Laboratory Teaching 6 5
Iiscellaneious Studies 6 ‘5
XHHfKnéiysié of Literature as a
. Basis for the Solution of. |
" Problens Related to Ped-
. &agogical Chemistry S S
Correlation with Other
Subjects 5 4,156
"V nalysis of Students!
Interests 4 3.33
History of Chemistry
Teaching 4 3.33

T T T




. 1928-1933,. a thorough- search was made in order to as-

A

TABLE IV (Continued)

21

_Lecture Demonstratlon

- Method-
Aims of Chemistry

‘Sehool "Surveys of.
Cheﬂlsury Teachlng

: 'Natlonal Survey of
© "Chemistry ‘Teaching

| ToTaL

120

,),\‘5 B

«; . To what extent are reviews of pedagogical research
- 8tudies. in chemistry found in magazines?

fetermined. the. number of studies made. each year from

.
R NPT

The Reviews of Pedagoglcal Studies That Were
. Publlshed in Mag321nes

After having

-1 @ertain whether each of the studies wes published the

-.-The writer failed to find any study published for

-ngavpen;od greater than two years after its completion.

... year of its completion or for a two-year period following.
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:”5 §Q§hle=VI 8hows the pedagogical studies made in‘chemiStry
igﬁ;azaQ;anm,the year‘inxwhicthhéée studies were published.
0f .the ﬁineteenAStudies made in 1928, none was published in
1928.. Four were published in 1929 and one in 1930, & ‘total of
five studies published or 26,73 ver cent of all the studies msade
in;l§28.,h

‘Table VII shows the studies made in 1929, abstracts of
which were published in magezines in 1929, 1930, 193l..
Of'the,twenty,studieSrmade in 1929, four were published
or 20 -per cent of all studies'méde. _

_Table VIII shows that of the 35 studies made in 1930,
four or-1l.4 per cent were published.

. ‘Table IX shows that of the 33 studies made. in 1931, .
sixror»iB.l,per,cent were published.

. Dgble X shows. that of the 13 studies made in 1932,
thqagbstrgct_pfgonly one was published in.any magazine.

. Table XI is a summary of the number of studies published
in magazines the year of their completion ana forla two-year
reriod afterwards. Eouf or 20 per cent of the studies were Pub=~
lished the year of their completion; thirteen or 65 per cent
of the studies were published the year after their completion;
three or 15 per cent of the studies werse puﬁlished the second

year after their completion.




Table XII is .2 summary showing the distribution of the
number Jf pedagogical studies pﬁbliéhed in magazines from

1928 to i953. A total of twenty studies was published in

magazine literature from 1928 to 1935.- Therefore, 17.4 pef cent

of the studies made form 1928-1933 were published in magazine
literature.

Table XIII shows the number of artlcles tnat rev1ewed
research studies found in varlous magazines from 1928=19323,
It is shown that eleven maga21nes publlshed abstracts of
researches’' studies in chemlstrylxrom 1928 to 1933. E;ght
of these magazines published onlj one articie from 1928 to
1935.; This represents 38 per cent of all articles published.
One magazine published three articles which represent 14,2
per cent of all articles published. Two magazines each
published five articles, which represent 47.6 per cent.
of all articles published. ]The writer found only one study,

the abstract of which was found in more than one magazine.

£
i




b _TABLEVY .
e~ . THE PEDAGOGICAL STUDIES IWDS Iif CHINISTRY IN
LT 1988 THAT . WERZ PUBLISCHED IN MAGAZINES - -

e . IN 1928, 1929, 1930 -~ -
Number of j The Number and Year in Whlch o
Studies lade | ‘Abstracts of Studies’ were, ublished
“+in 1928 N : § in Iagaz‘nes , ¢
| | 1ees .| 19290 1950 . (rotal [ Fer
o EEEE | : NN | Cent
‘ f ; : !
19 Cd Number of | MNumber of | Number of :
* ~Studies, | Studies :| Studies ‘
Published | Published’ | Published ) R
0 4 1 5 26,3
. TABLE VI
THE PEDAGOGICAL STUDIEZS 1ADE IN CHEHISTRY IN
) 1089 TH@T JJERE PUBLISHED IN LAGAZINES
Tp o INGleRe, 1930, 1931
4
Number of % 7 The NUmber and Year in Which,
Studies Made ; | Abstracts bf Studies were Publlshed
,..in 1929 ,;,J_ o pdn Nag&21nes o 1
Nt :’z . : : - . D ' Per
Tozo ;J 1930 1931 ‘Totalé ot
' | vumber of | Number of | mumber of’
20 { Studies Studies Studies
o o1 | Published| Published | Published:
1 2 1 4 20
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TABLE VII

»  THE PEDAGOGICAL STUDIES. HADE IN CHEMISTRY IN

P

1930 THAT VERE PUBLISHED IN MACAZINES
, IN 1930, 1931, 1932

“Number of

Studies:NMade .

8 1950

The Number and Year in which
Abstracts of Studies were Published

in Magazines

35

1930

1931

1932

iTotal

Per

Cent

Tumber of
Studies
Published

Tumber of
Studies
Published

Tamber oFf
Studies |

2

2

Published§
0

]111.4

TABLE VIII

S‘THE'PEDAGOGICAL STUDIES IIADE IN CHEMISTRY IN
: 1951 THAT WERE PUBLISHED IN MAGAZIN“S
: ‘ CIN 1931, 1932, 1933

Number of
Studies lMade

The Number and Yeaxr in which
Abstracts of Studies were PFublished

in 1931

t 33

11931

in llagezines

11932

1933

Total

Perx
Cent

Noumber of
Studies
Published

Nﬁmber of
Studies
Published

Number of
Studises

Published}

0

5

1

16.1




PABLE IX

. THE PEDAGOuICAL STUDIES MADE IN CHEIISTRY IN
1952 THAT WERE PUBLISHED IN MAGAZINES
: C ID 1952 1953 1934 - .

= TNumber of ~ | . " The Number and Year in which
Studies Madé. | . Abstracts of Stulies werd! Published
in 1932 | ' in Magazines '
1 S ; Per
, 1932 1933 . 1934 Total | gent
13 N Number of | Number of | Number of
; Studies Studies: Studies
: Published | Published | Published
: 1 0 0 1 .92

' TABLE X

A SUIMMARY SHOWING THE NULBER OF REVIEWS OF STUDIES IN
CHEMISTRY PUBLISHED IN MAGAZINES THE TZAR OF THEIR
COMELETION AND FOR A T'O IEA? PERIOD AFTERYARDS

x",

N . Ty Per
miStudiesr ol an Number | ¢ cent

" Published in =~ = B
" Magezines: the Year o4& 1 20
i of théir Completlon ’ I S

Pub11Qhed in

lagazines the follow-
ing: Year after 13 65
Completion

Published in
Magazines in the
Second Year after 3 15
Completion

iTptal 20 . 100

N
il R A




:-TABLEqXInf.;z

. A SUMMARY SHOWING THE DISTRIBUTION OF THE
. .- NUMBER OF PEDAGOGICAL:STUDIES IN .
CHEMISTRY PUBLISHED IN MAGAZINES
o '"FROM 1928-1933 : '

Number of Studles Published
i In Magagines :

5.

e : TABLE XII

"' 'NUMBER OF ARTICLES, THAT REVIEWED PEDAGOGICAL
RESEARCH STUDIES IN CHEMISTRY, FOUND IN
 YARTOUS MAGAZINES FROM 1928-1933

‘E”NumDEr%orf Number of. Magazines in whigh |Per Cent of Articles
Articles ThlS number of Artiecles was Found in this Number
R T O S o v Foumd - . v of Magazines

8 . 38

0 0

1 SRR 14.2

0 0
ST I | 2

imotard2r | o 11

%
wf 3

4

The total is twenty-one because there was one article
that appeared in two periodicals.
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wxx: - -F.  Summary and Conclusions

G

From 1928 to 1955 one hundred twenty pedagoglcal
research studles were found that were made in colleges and '

un1vers1t1es and by Research D1v1s1ons or Bureaus of city

' séhOol sYstems. Seventy-three and three tenths per cent

of the research studies treated spec1flcally w1th some
aspect of chemlstry teechlng. Twenty-s1x and seven tenths
per cent of the studles were general research studles
appllcable to some of the other sciences. Seventy-four

and two tenths per cent of the studles were made for masters'
degrees, ‘which represent a great majorlty of all studles’
made. Ten and e1ght tenths per cent of the studles made were
for doctors' degrees, whlle only fifteen per cent of the

studles were not made for any degree.'

Seventy-four and seventeen hundrenths per cent of the

' studies were sponsored by the un1vers1t1es and eighteen

and thlrty-three per cent of the studles by teachers colleges,
flve per cent by llberal arts colleges, and two per cent
by Research D1v1s1ons of clty school systems.pf o

The types of research studles listed 1n order of the
number of studles devoted to each are~’ (1) tests and
measurements, 14 16 per cent (2) analy31s of chemlstry-
laboratory manuals 13. 5 per cent (3) classroom methods of
teaching chemlstry and sclence, 1l2.58 per cent (&) relatlon-'
ship of high school and college chemistry, 10.8 per cent,

(5)‘state surveys of chemistry teaching, 8.33 per cent,

\
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(6) enriched teaching, 5 per cent, (7)'laboratory teaching,

5 per cént (8) miscellaneous studies, 5 per cent, (9) analysis
of literature as a bas1s for the solution of problems related
to secondary chemistry, 5 per cent, (10)° correlation with other
subgects, 4.16 per cent,l(ll) analysis of ‘students' interests,
5.33 per cent, (12) history of chemistry teaching, 3.33 per
cent (13) lecture-demonstration method 3. 55 per cent (14)
aims of chemlstry teaching, 2. 5 per cent (15) school surveys
of chemistry teaching, 2.5 per cent (16) national surveys of
chemistry teaching, 1 per cent.

’ Of the one hundred twenty research studles, an abstract
of only twenty were ever published in any maga21ne. Two
magazines published 47,6 per cent of all research studies
that were published in magazines. One magazine published
l%;?,per cent of all studies published. Eight magazines
published 58 per cent of all published rev1ews.- ‘

N The rev1ews of the magorlty of the studies were published
the year follow1ng thelr completlon. Reviews of thinteen ‘
studies were published in magaz1nes the year after their
completion or 65 per cent of the total number of studies pub-
lished. Four reviews of studles were published in maga21nes
the year of their completion or 20 per cent of all studies
published. Three studies were published in magazines the
second year after their completion, constituting fifteen per

cent of all studies published.




III. THE PEDAGOGICAL RESEARCH IN MAGAZINE
; LITERATURE 1925-1935 :

A; The Amount of Specific and General Pedagoglcal
Besearch in Maga21ne therature rrom.1925-1955
Tablq XIII shows ‘the distribution of the number of
Sp601flc and general research studies in magaz1ne literature
from 1925-1955]- A total of ninety-three studles was found.
Seventy-two per cent of the studies were speclflc studies or
77.5 per cent of all stud1es found. Twenty-one studles were
general studles or 22 5 per cent of all studles found 1n
maga21ne llterature.- The largest number of studles was
found 1n 1929 whlch Was sixteen studles or 17.2 per cent of -
all the studles found in magaz1ne llterature. The smallest |
number of studies, whlch was four or 4 3 per cent of all
studies found was found in magazine literature in 1933. Anf
average of nine -and three tenths per cent of pedagogical |
research studies in chemistry were published each year from

1925~£o 1935 in magazine literature.

lsge p. 14.
e

by
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A .

PEDAGOGICAL RESEARCH STUDIES IN MAGAZINE

TABLE XIII
. DISTRIBUTION OF THE NUMBLR OF SPECIFIC AND GENERAL

- LITERATURE FROM 1985-1935

31

1

Number of |

Number of

,Yéér Specific |[Per General Per Total
vl Studies €ent | Studies gent | Studies Per Cent
}925" 11 - - ps.2 2 9.5 | 13 13.9
1926'| @ 9.7" 2 9.5 9 9.6
1927 8 [lale 1 4.7 9 2.6
1928 | e 8.3 = 3 14.2 9 9.6
"1929 | 15 [20.8 1 4.7 16 17.2
01930 | v 9.7 0 0.0 7 7.5
Y1931 5 ' 16.91 '3 "14.2 8 | 8.5
w932 7 9.7 | 4 19 11 11.8
01933 [ 1 1.3 3 14.2 4 4.3
1934 5 6.9 2 9.5 7 7.5
Totall| 72 77.5 21 22.5 83 100
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B. The Length of the Articles

’

| Glennz in an analysis of 455dar§icles in magazine liter-
ature in chemistry in 1930 found that most of the articles,
were very short. Articles were one page in length. Glenn
considered both research and controvers1al artlcles.6

| Table XIV shows the 1ength of the pedagoglcal research
arcicles in chemistry 1; magazine li&enature from 1925 to
1933. The length of the articles range from one page to
forty-two ﬁages. Thereiwes only.one article one page in
length. There was a to%al of five hundred seventy-two
pages}devoted to a review of the ninety-three research
studies iﬁ chemistry. The average lehgth of all the articles.
was six’and two tenths ﬁages. These data relative to length

of the articles, do not. conform to those of Glenn.

N

2Glenn, op. cit., p. 572.

SA research article is con51dered one that discusses
@ research study.




. " THE LENGTH{OF PWDAGOGICAL RESEARCH ARTICLES

TABLE YIV

33

FOUND IN, MAGAVINE LIT“RATURB 1925 1935

Fumber of- Pages

| Tumber of_ﬁrticles}

Per cent of Afficlesm
This Length

Devoted to_Articles.

1

© © = e ;s ;o

N T S N S S S
ST N S SR R S

This Length
o1
8
5
7
10
7
11
12

DO 2 O -3

R R T T

1.1
8.6
5.3
7.5
10.5
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'TABLE XIV. (Continued

)

30
31
42

1.1

) lol

“potal | 972

93

100 ~
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G.) The Writers of the Pedagogical Research Articles in
Chémistry in Magazine Literature from 1925-1935

' l. The Number of Contrlbutions Made by the Writers
stle XV shows the number of contributions made by the
wrlters of the research artlcles. The table shows that sixty-
seven different erters made only one contribution from 1925
te 1935.~ This represents seventy-two per cent of all research
artlcles published in this 1nterval. Flve writers made two
contributions eaoh, representlng 10.7 per eent of all research
articles published. Three erters made three contributions
each, which represents 8.7 per cent of all studies published.
Oneiwriter made seven contrlbutlons which represents 7.5 per -

cent of all studies. The table shows that seventy-six

writers made ninety-three contributions.

DRI, oo T
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TABLE XV,

_THE NUMBER OF CONTRIBUTIONS MADE BY THE ) f
'~ WRITERS OF RESEARCH ARTICLES

- - Number of Writers Pexr cent of Writers who
Number of Who made This Made This Number of
Contributions. | Number of Contributions Contributions
T e Come
e | 5. | 107
%3 3 ' 8.7
Toteal- 93._f* *‘ ' 76 - -100.

2, 'The Institutions With Which the Writers
~g7;i;-?Are Kffiliated.

TabiéLXVI shows the number of articles contributed by
the writéfgiéffiliété& Wifh'théivaridﬁs’typés of institutions.
Thirty-two articles or 34.4 per cent of thé articles were con-
'tributed by individuals affiliated with the universities.
Twénty-nine articles or 31 per ceﬁt of the articles were
contributed by individuals affilisted with the high-schools.
Sixteen articles or 17.2 per cent of the articles were con-
tribﬁted by individuals affiliated with teachers colleges.
TwelVe articles or 12.9‘per cent of all the articles were
6ontributed by individuals affiliated with the liberal arté
colleges. Four artibles or 4.4 per cent of all the articles

‘were contributed by individuals whose schools were not known.
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e . © TABLE XVI,

'THE .NUMBER OF PEDAGOGICAL RESEARCH ARTICLES IN
CHEMISTRY FROM 1925-1935 CONTRIBUTED BY
THE WRITZRS AFFILIATED WITH THE VARIOUS

TYPES OF INSTITUTIONS

y

ST T “The Number of Articles

- The Type of {Contributed by the Writers
~ Institution |Affiliated with this Type
of Institution

Per cent

University - =2 | 34.4
High-school ‘ 29 | 3.0
Teachers , .
- College ' 18 N 16.2
i Liberal Arts R o : .

College L » 12 | 12,9
School not : o

Given ' - BT B O SRR 4.4
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.Q’Vé

’ Types of Pedagogical Research Studies in Chemistry
‘ 1n Maga21ne therature 1925 1955 ‘

©mghle XVII is a éIéssification‘Of the pedagogical research

studies in’ echemistry, according to types and subtypes and the
number of reésearches devoted to each type and subbtype. The
safie ‘means and basis werée used in classifying the research.
studies in magazine literatuTe &s was used in classifying the
stﬁdiéé*in Chapter II.%4 This is an extensive classification
of allarQSearch studies in magazine literature of 1925-1935.

“THe survey studies rank first with eighteen or 19.3 per
cent ‘of the studies of this type. Tests and measurements rank
seédﬁd'withﬁsiXteen or 17.1 per cent of this type.‘ The re-
lationship of high school and college chemistry ranks third
with thirteen studies of this type or 13.9 per cent of all the
studies. Classroom teaching of chemistry ranks fourth with
nine studies of‘this type or 9.6 per cent of all the studies.
Enriched'taaching ranks fifth with seven studies of this type
or 7.5 per cent of all the studies. Laboratory methods rank
sixth yith six studies 6r 6.4 per cent of all studies, All
studies which attempted to determine what is being taught
in ehemistry and the organization of the subject matter of
chemistry that is taught were classed as subject matter studies.
There were five studies of this type or 5.3 per cent of the

studies. Five or 5.37 per cent of the studies were analysis

%See page 17.




. of textbooks or latoratory manuals. Four studies or 4.3 per
cant of all stu&ies were studies that treated with the lecture
demonstration versus individualgiabofstory method. There were

-four@studiesethat were analyses of periodical literature. There
were three studiestdevoted to the aims of chemistry teaching.
There ‘were two studles devoted to lecture versus 1aboratory

Work._ There was one study Whlch was a history of chemistry

teachlng. .
‘ No attempt has been made to analyze the subtypes of the

general types. In the subsequent chapters of this study, X~

tensive analyses are made of the major general types and their

.subtype studies.




| : |  TABLE XVII ,
A CLASSIFICATION OF THE TYPES OF PEDAGOGICAL RESEARCH STUDIES
"IN MAGAZINE LITERATURE 1925-1935, ARRANGED IN

- ACCORDANCE WITH THE NUMBER 0F STUDIES

- DEVOTED TO EACH OF THE GENERAL TYPES

Types of ‘Studies . - o Eumber . Per cent

1. SURVEY - . .. . » |
- le State Survey of Chemical. . : |
. Edueation .. . . | © 1182

~+.R. Survey of Chemicel Edueation| | [
" in several states o .2 p 2,15

55;‘SﬁrVey:dffScieneerTeachers : : 4,30

4. Science Classrooms ; : : 1.07

S 7Y R —— f 19,54

II. TESTS AND MEASUREMENTS : ;
1. Diagnostic Tests © o 6.45

2. Teaehing Tests. ... . . | 4 '; 2,15
8 Achisvenent Tests . [ 2 | g5

", ivde Comparison Tests 5 5 B4 37

5. Relisbility

f Examinstion
Marks :

1,07
17.19
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. ~III. RELATIONSHIP OF.COLLEGE AND
' ,HIGH SCHOOL CHEMISTRY
l. -Influence of High School

e

Chemistry on -€ollege Grades 8 8.6
2, General relationship of
.....High School.and. College o .
. Chemistry. ‘ '3 3.22
RS 5;~ththér}étqdent8{who“study
~+ Figh School Chemistry elect : R
. Chemistry in College . 2 2.15
_Total ’ 13| 15.97
IV, CLASSROON TEACHING N
\r»~~-1. ‘Methods ‘of Presenting
c subaeet matter B 3 3.22
2. Study methods 1 1.07
e ﬂz. Term paper Practlces A _1.07l~_
| | ﬁ4. Sectlonlng | " " o 3 .28
55 ”Crltleism of Teachlng Methods 1 1.07
ﬁotal 9 9,67
3 ENRICHED TEAGHING - X ‘
s 1.5V1sua1 Educatlon , 4 4.3
A AL R R T N
2. Sclence Clubs 2 - 2,15
5. Act1v1tles of Seiencé' |
. Students . 1 1.07
Total = R 7.52




TABLE TVII (Continued)

VI. LABORATORY METHODS
-1, Laboratory Practices

g

2, Notebooks
Total

ViI. SUBJECT MATTER OF CHEMISTRY
1., Contents of Courses

?, Reorganization

" Toteal

VIII. ANALYSIS OF LABORATORY
S - PEXTBOOKES AND HMANUALS
1., Textbook Analysis

2a Laboratory Mahual Analysié
— Total

IX. LECITUKE DEUONSTRATION VERSUS
INDIVIDUAL LABORATORY METHOD

X. ANALYSIS OF PERIODICAL LITERATURE
XI. AIMS OF CHEMISTRY TEACHING

XII. LECTURE VERSUS LABORATORY VORK

XIII, HISTORY OF CHEMISTRY TEACHING

. TOTAL , : : 100.00
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~ Es. Summary and Concluéions

’»

From 1925-1935 the writer fbuﬁd'ninety-three studies that

were published in various magazines that treated with pedagogioal
aspects of qhemistry. 0t these ninety-three studies seventy—

two or 77.5 per cent were specific studies; twenty-one or 22,5
per cent were general studies. There were five hundred seventy-
two pages devoted to reviews of these studies, with an average
of 6.2 pages to each study. A majority of the writers of these
articles made only che contribution in a ten-year period. One
writer made seven contributions rrom 1926-1938,

'* Thipty-four and four tenths per cent of the articles were
contributed by individuals affiliated with the universities,
thifi&:@né‘per<bén¥*by’thos€‘aftiliated'with'high-sehools,'and
12.9 péf‘éént'by5§hbsé'ﬁffilﬁated-with teachers oolleges: The
type 8k”étﬁdiqé listed in' the order 'of the number of studies .
devoted to each are: (1) surveys, (2) tests and measurements,
(3):§ei§ti6néh1p of high sehool and college chamistry, (4) en-
riched teaching of chemistry, (5) laboratory teaching, (6) class-
room teaohing of ohemistry, (7) subject matter of chemistry,
(8) analysis of laboratory manuals and textbooks, (9) laboratory
demonstration versus lecture demonstration, (10) analysis of
periocdical literature, (11l) aims of chemistry teaching, and
(12) nistory of chemistry.

e B ¥ O
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Iv. THE CONTRIBUTIONS OF RESEARCH, IN MAGAZINE
LITERATURE 1925-1935, TO THE STATUS OF
CHEMICAL BDUCATION : y

A. The Types of State Survey Studies in Maga21ne
Literature

1. The Specific and General Survey Studies
in Mag321ne Literature from 1925-1935

Table XVIII shows the specific and general survey stu@ies,

and the types of studies which they represeﬁt. There were?

eighteen studies that were found

studies. Of the eighteen survey
51.1 per cent were state suiveys
surveys were surveys of chemical
This represents 1ll.l per cent of
ware surveys of science teadheré
of the studies. One study ﬁas a

which represents 5.5 per cent of

44

that were classified as survey
studies, eleven studies or

of chemical education. Tﬁo
education in several states.
the studies. Four studieé
which represents 22.2 per cent
survey of écience classroons

the survey studies.
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S TADLE SVIII ‘
Tqb SPECIFIC. AND. GJDbRnL SURVEY STUDIES IN CHAILugL
TDUCATION I LAGAZLNE IITL’RJFU’%’1 1925-1935 AND
THE TYPES OF STUDIES [HICH THEY REPRESEN
= _AThe Specifice The General um- Per
“Type of ‘Survey . |Survey Studies |Survey Studies|ber Cent
State Surveys (52) (39) (88) | (92) |11 se1.1
of* Chemical ™ - (m4) (80) (58) o (B8)
Education (34) (50) (42)
_Survey of ,
“Chemical‘Education S ~(20) . |2 11.1
in Veveral States | (40)
Survey of bclence
‘Teachers - - . ~{(31) (11) - (93) (2) |4 =22.2
:Secience Class- . L o I A
rooms | (30) 1 5.5
TOTAL - 18 100

lThe nubers in brackets are the numbers of the studlcs
found in the annenelt.




2. §ome‘Facts Relative to the State Survey Studies

Tabls XIX shows some facts relative to the state survey
studies of chemical education‘in eleven.states. Four of the
survey studles were publlshed in magaz1ne llterature before
1929.‘ Fbur studles were publlshed in 1929 Two were'publlshed
in 1931 and one 1n 1933, - All but one used the questlonnalre
method of collectlng the data. The smallest number of schools
surveyed was seventy-two (Study number 89) The largest
number of schools surveyed was three hundred and two (Study
number 92) Fbur of the states surveyed were Southern States,
namely, South Carollne, two surveys, Texas two surveys. Five
states surveyed were M1d~western States, namely;‘Iowa, Ohio,
Neﬂnraska” Wlscon31n, and South Dakota. ,Two‘states surveyed

WereAWestern States, namely, Utah and Washington.

k)
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'TABLE XIX

SOME FACTS.RELATIVE'TO THE STATE SURVEY STUDIES OF

« ..o CHEMICAL EDUCATION FOUND IN LIAGAZINE LITERATURE

1925-1935 ;
. | Year ~ |Chem- | Sci- | liethod of  |Number oFf
States Pub- The istry ence Collecting | Schools
Surveyed |lished | Studies|Survey |Survey Data Surveyed
SETEI I | Question- - S
Iowa 1929 89 naire 72
Yebra- .| 1929 | 34 * Question- 145
ske naire
Ohio 1929 | 60 * Question- 291
R L : " naire
South o Records and 302
Carolina | 1934 92 * Interviews
South - S Question- %00
Carolina | 1931 | 80 * naire
South ) ] Question- 450
Dakota- | 1927 “| 42 * naire
Texas 1929 | * B2 * Question- 138
, . N ; naire o
Texas | 1925 | 23 *. Question- 147
“wf. . , naire L
Utah'i¥ 0 1981 58 | * fuestion- 50
o B o naire .
Washing-"| ' o o Question-~ 203
‘bqn 1928 86 _* » naire . .
Wiscon~ | | Question- 127
sin & 1928 74 * naire
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#+ B, The Status of Chemieal Education in Various States
The findings of the surveys of these states are not
1mpress:.ve.

F&rst iet us examine some of the flndlngs of the surveys
of the Southern States.

- Nauda1n2 in a survey‘ln order to determlne the status of
chemlcal educatlon in South Carollna found that between thirty
and forty per cent of the teachers had had post-graduate work;
that s1x per cent held master's degrees"that the teaching
load of teachers was not too heavy, and that the chemical equip~-
ment was good. The results of his survey indlcated that
chemlcal teachlng in South Carollna was on a par Wlth other

states When 31milar surveys were made. Teaching condltlons

were satlsfactory.

However, Whltton5 in a survey of South Carolina which was

publlshed 1n 1934 dld not find, by any means, ideal teachlng

condltlons 1n that state. She states that the teachers are

B

poorly tralned that students do not elect sclence' teachers
teach too many sclences, and equlpment is poor. The erter
was forced to make the following conclus1ons: "That South

Carolina (and possibly many other Southern States) is far

‘behlnd in the teachlng of science, and that one of the most

'crylng needs of the education system of the state is greater

.

%g. ¢. Neudain, Study number §O.

5Emma’,Whitton', Study number 92.
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éﬁph&ﬁfs*updn"thé>heed for secientific equipment and especially
pi@ﬁéred}téachers;" S

oppe? in a survey ofwchémistrY'in Texas found that
teachers were teaching 0o many subjects. = Few of ‘them had ,
aﬂyfﬁbrk in education; most of them had five years of ex—
perience; very few had any methods in the teaching of
chemi'stry. He expressed a general dissatisfaction w1th the
method and’ materials of the chemlstry course,

" Entriken® in a seience survey of one hundred forty-seven
high schools of Texas found science conditions very poor.
Seventy-five per cent of the teachers were teaching other
subjeots than science. Only 2.2 per cent of the students were
enyplié&"ih‘Séiencé. ‘One<third of the schools required no
science whatsoever.

""'We ‘should expect to find science conditions better in
the ‘middle-west. =

‘*ngﬁévéij”pﬁéians'fbund'in a survey of chemistry and

chemlstry teachers are not well tralned; that the teachlng load
15 heavy in the small high schools; that the students find the

subject too theoretical and consequently it is not popular.

 #%¢. A. Oppe, Study number 52.

o

,§J. B. Entrlken, Study number 23,

W,

\EE.vW. Phelan, Study number 60.

Sk




Eiéwdqujinqigqteqvthgp,thenteaghers are doing a good job of

tqgching under the circumstances.”,

h nggrSV concluded after making a survey of chemistry
teachlng in Wisconsin that- "When we study the data obtalned‘
on the matter of teachlng load, extra-curricula activities,
and the range of sub jects assigned to teachers of chemistry,
1ym§e§ms as if the;chemlstry tegcher;;s imposed upon in the
aiouht of work‘that he.does. Chemistry will be more effectively
done when the teachlng load is not more than five hours per
day, including laboratory period. No teacher can do a good
job when he is asked to teach five or six subjects, as the
average high-school chemistry teacher does in Wisconsin."

Hendricks® and Chambers in s survey‘of chemiStry‘feéching
in ‘Nebraska, which was published in 1929, showed that high
school chemlstry was not offered in a large per cent of the
high schools of Nébraska- that a fair per cent of the students
continued chemistry in college; that only 3.6 per cent of the
students take chemistry in high-schoois. - -

‘““wmhe'research¥workers in some of the Western States did not
find-the status' of science and chemical education very encourag-
-ing in these states. Thompson and Rantz9 found in a. study of
the status of chemical education in the high schools of the

state of Washington that many of the teachers majored in subjects

7T. A. Rogers, Study number 74.
8B. G..Hendrlcks and J. S8, Chambers, Study number 34,

:‘gFQ G. Thompson and F. A. Rantz, Study number 86.
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-othé;yéﬁén;éhéﬁiéofy and that"therefiS'ho'ﬁniformity in subject
matter. . | . | o

" Petersonlo in a survey study of chemical education in
fifty‘high schools in the state of Utah found: +the enrollment
in high school cheﬁistry was low. Most of the teachers teach
ofhér sub jects. Many of the teachero majored in unrelated
fiéido'of éhemistry instruction. The median training of chem-
istry teachers in Utah High Schools is thirty-three hours.

Mény of the teachers have had considerable teaching experience.

‘C{' Survey'of Science Education in Several States

AﬁHCurtigll in:a very extensive’article in North Central

AsSociation Qparterly, 1931-1932, gave the status of the

teachlng of science in the secondary schools accredited by
the North Central Associatlon. We should expect to find the
status of science teachlng satlsfactory 1n these schools.
HOwever, Curtls found that in a maJorlty of the high schools,
chemistry, blology, phy31cs, and general science were the only
science offered. Many of the teachers teachlng in these ac-
credited High schools were inexperience. Most of the teachers
ha@\bachelor'o_degrees. Fifteen per cent of the men and’

9.5 per cent of the women had master's degrees.

loHugh W. Peterson, Study number 58.

gy ,
T Frances D.. Curtis, Study number 20.
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-¢Gurtiswremarked?' "It isusomewhat-surprising‘to find

among the, teachers of sc1ence in the schools of the North
Central A88001“t10n even s0 small a percentage as 1.7 per
cent of the men and 2,9 per cent of the women who possess
secondary school teachers of academic subjects shall be
equivalent to graduation from a college belonging to the
North Central Association of Collegés and Secondary Schools.”
According to Curtis only 4.9 per cent of fhe men and 1C,.9
per cent of the women had had practice work in the subjects
they were teaching. - However, many of these teachers had had
considerable work in education., The teaching load and the
class sizes. were not: excessive., Laboratory practices in these
schools:were found to be satisfactory. The general conclusion
that' one reschés from the study of Curtis is that, though,
the: status of science teaching in the high schools accredited
by the North Central Association of Colleges and Secondary
Schools .is"better than that found in most of the hlgh schools
of the: country, ‘there is 1mprovement which is needed.

oHunterl® in a questlonnalre study which attempted to as-
cer%éiﬁ“teﬁdeneieé‘in\the"teaching of ‘science in one thousand
high schools found that generalfscienee ie gaining in pdpularity;
hygiene is entering the’junior end senior high schools; biology
is still. offered in the tenth 'year; enrollment in the special

sciepeee'is small including cheristry; the science courses are

oo

*Poecrge V. Hunter, Study mmber 40.




. more tlosely related than they‘were,twénty years ago.

’

D. Surveys of Science Teachers

* Punbarl® in a survey or.science.subjects taught by high
school chemistry teachers of South Dakota, published in 195’4,
found that chemistry teachers of South Dakota teach a large
number of subjects. He found only five teachers of South
Dakota, Whé,taught cheﬁistry only. .

?*“Réadl4 in a survey of the preparation of science teachers
in New Jersey found that they were not well prepared in subjects
that they we?e teaching; that they had not had enough work in
the teaching of their subjects; that very few gemneral science
teachers had adequate preparation to'teach this subject. General
séiéﬁee-was*found to’fank first in the number and the size of
classes: biology, second, and chemistry, third.

: ’4'UZeismerl5'inla“questionnaire study which éttempted to
asceftaih the acadamic and professional training of science
teaghers.inaWisconéinzfound_that science teachers, generally,
were not well prepaered.and that they did not pursue ?roféssional

coursésxto any great. extent beyond the requirement.
. BE. Science Classrboms

’\“Ope of the most serious objections to the teaching of

' %QBalph E. Dunbar, Study number 21.

;’”;4Ruqu+D,nReed,fStudy,number 71.

'lsGustave Zeismer, Study number 93.
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_ nighwgghoqlequncé is the mgtter of cost. This is especially
true o:‘chemi§t:y.which, no doubt, is the most expensive
Science taught in the high‘schodl frdm the standpoint of the
cqquqfwequipment‘agd,supplies. This extra cost for science
isjespeéially burdensome to the small high school. Probably
this 1s one reason the special sciences are not offered to

| any greater extent than_they are in the small high school.

f Dr. Paul C. Packert® in "Housing of High School Program"
shoﬁs.that evén ig a typical large high school building the
classrpqms,are used only 84 per cent of the available time.
Hgfstates definitely that in schools having less than five
hundred,enrqllment mqst of the specialized rooms such as

laboratories of interchangeability of use_.l7

Jensen and Glenx;l8 in order to over come same of the
objections fhat have'been made relative to the expense of
science classrooms héve suggested the use of a combined class-
room énd laboratory. Thése two investigatoré made a survey
relative to‘the opinions of science teachers in South Dakota
conce;ning the épmbinatipn.classroom‘and laboratory.v Somé

of the‘conclusions méde from this survey were: (1) the

combined classroom and laboratofy overcomes one of the most

: leP. C. Packer, "Housing of High School Program",
§ Contribution to Education No. 159, Teachers College,
Columbia University, p. 12. '

171bid., p. 38,

187, H. Jensen and R. E. Glenn, Study number 42.
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: stubbdrn'objéCtioﬁs to the introductioﬁ of chemistry in the

small high school in which there may be only one class of

ten to twenty pupils, (2) most teachers think a separate

laboratory is necessary; this is impossible because, first,,

the floor space is limited; and second, if installed the

laboratory room would be idle ninety per cent df the time.

F. Summary

The survey studies of chemical education that are found

in magazine literature 1925-1935 revealed some significant

facts.

The studies concerned entirely or in part, with the status

of chemistry and other science teachers revealed:

1.

3.

That, as a whole, chemistry and other science
teachers are not well'peepared‘to teach the
subjects that they are teaching.

That, as a whole, chemistry teachers and

science teachers have not had much professional

work in the teaching of their ‘sub ject.

That, as a whole{'dhémiStry and other science
teachers have not had much Work‘in educaﬁion.
That, as a whole, chemistry and science teachers
teach other subjeets than science, '

That, as a whole, the teaching load of science

teachers is too heavy. .
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Most of the studies that were concerned with the enroll-

ment  in chemistry'and other . sciences revealed that the en-

rollment in speclal sclences is low, that general science

is ga1n1ng in popularlty S0 far as the number of students

? who elect thls subject are concerned.

1.
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The research studles also show-

That in meny schools, even those of the North

. Central Association, the only sciences offered

‘are chemlstry, blology, phys1cs, and general

sclence.

That in many schools chemistry is not offered

‘ because the expense is prohibitive.

That the teachlng and laboratory methods in
many schools are not the best. |
That chemlstry and science equipment in many

schools are poor.

lThat the sclence condltlons in the high schools

“of the North Central Association of. ngh Schools

and colleges are probably better than in most

"hlgh schools of the country, but there is im-

provement which is needed even in these schools.




V. CONTRIBUTIONS OF RESEARCH, IN UAGAZINE LITERATURE
1925-1935, TO THE TEACHING OF CHEMISTRY

A. The Types of Studies That Treat With the
Teaching of Ghemistry ' R

Table XX shows the speclfic and general research studies
found in magazine 11terature 1925~ 1955 and the types of
studlesiwh;ch theyorepresent, .The table shows there are
six generslwtypesiend the%r subtypes which are considered in
thisrchepter; These six types are-g (1) classroom (2) labora-
tory methods (5) 1ecture rersus 1aboratory work (4) 1nd1v1dual
1aboratory versus lecture demonstramlon (5) enrlched,teaehlng
and (6) subgect matter of-chemlstry. There were thlrty-three
studies included in the claSS1f1cation shown in Table XX,
These studles Were dlstrlbuted among the types as follows-
classroom methods, nine;. 1aboratory methods 1S1x~ 1eeture
Versﬁ?;;ﬁbQ?atOTY work, two- 1n61V1dusl 1aboratory Versus lecture
demonstration,vfour enriched teaehlng, seven subject matter
of chemlstry,yflve."“ | ( |

The types ranked accordlng to the number of subtypes
devoted to each are: classroom methods (1), enriched teaching
(2), Niaboratory methods (5), subjeot matter of chemistry (4),
1nd1V1dual .laboratory verSus 1ecture demonstratlon (5) lecture

J

‘versus laboratory work (6)

57
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THE $PECIFIC ANZD GENERAL RESEARGH STUDIES IN THE TEACHING
OF “CHEMISTRY FOUND IN MAGAZINE LITERATURE

1925-19%5, AND THE TYPES OF STUDIES

' WHICHE THEY REPRESENT

¥

;)iTyoésjofksfudios

Specifiec

{ Studies

Genersal

| 8tudies

Fumber

Per Cent

A, Classroom Methods
1. Methods of Pre-

et genting Subject
Matter _
Study Methods
Term Paper -
- Practices
Sectioning
Qriticism of
Teachlng Metnods

2.
3.

. 4.
RN I

B, Laboratory Methods
= 1. Laboratory o
2 Notebooks

C;' Lecture versus
Laboratory Work -

D
. yersus Lecture Demon-
stratlon

BEy” ‘Bnriched Teaching

- 1. Vlsual Education

1.2, Seiehnee Clubs i
5. Activities of

weit Sotence Students

P, -Bubject Matter of
Chemlstry
+ Lo Contents of
- Courses
“uv 2o Reorganization

--Individual Laboratory|

(48)(79) |

(4)
(16)

(22)

(10)176)

(12)(57)
(9) ,

(3) (54)

(1) (43)

| .(26)(38)

(46)

(18)(45)

“(14)

(41)

gls)

(65)(70)|

(88) (11)
(87)(73)]

(78)

(28)

o W

o

Y

S R X R R RN X

4.1

4.1

- 4.1
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v r*iﬁ*“**d*“ classroom Methods in' Ohemlstry
I Methods “of Presentlng Sub;ect Matter
- Many hlgh school chemlstry studentq flnd chemlstry a

very dlfficult subgect.. This 1s probably due to the fact ’

that chemistry is an abstract subgect. Its 1anguage and

-methods of chemlstry to a great extent are outs1de the

experlences of 8 1arge number of adolescent boys and glrls.”d
Therefore, thehchemlstry teacher”must forever be on guard”
to flnd the best methods for presentlng thls abstract v
sdbgect,w Of course the teacher should use the methods or the
cbmbihat;ons of methods that Work best for him. What has

research contributed within the past ten years to the

methods of classroom teaching chemistry?

Nash' made ‘an experimental study in order to determine
wﬁiéﬁfafﬁfﬁrée»méthbaé was best in the teachihg'ofihigh
sohid018 chemistry; the ‘pupilimethod, the combination‘method,
of ‘the instructor-method. In the pupil-method, the pupils
w%rgyallowed.to work‘as they pleased. In the combination
method, demonstrations,1lectures,‘andflaboratory work Were
used,u,;nhthe‘dhstrocthr methbd,‘the instruotor.did the work
andpperformed.the experiments._ In the final test, the mean
for the 1nstructor group was the hlghest. ‘The pupil group

ey s a ey e

ranked second and the comblnatlon group - 1ast.

A Conl o Co . ’

,d |._l /

3

H B. Nash Study number 48.

. "x. »
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;hégé;ifgymépglgt;émptedwﬁpvdetarmine whether intensive
training'was‘moqé'effective;than'ngn-intensive training.
One- group of students met every day‘énd covered the work in
one half the time usually alloted to the course. The control
group. covered the work in the regular time. The intensive
treining yielded s higher percentage of superior grades.
Bawden® has tfied’With success and proved by means of
a qghffoi gréui'and an éiperimentaijgrbﬁp that the conference
piéﬁ:éf:teaching"éheﬁisfr& is vefy effecti%e. In.the con-
féfenéé plan;”fhe’étudent‘chooses'his own textbook, problems,
and materials best suited to hisbnéeds and paSt‘trainihg.

Each student progresses independently of his classmates.

2. Study Methods .
- prosby4 attempted, by means of a questionnaire, to as-
‘chtgﬁnﬁthe study habits of 170 high school students in
chgmistry., He concluded that a large percentage of students
4o not spend enough time. in- studying, anddid not know how to

Sﬁydyéi

- s . .
AT

" 5. Dern Paper Practices
| Dﬁnbar,‘Holgate,'ahd Harkness® médé a questionnaire study

of the term paper practice in the high schools of the United

‘faA.>Silvarmén, Study number 79. , _ ‘ .
‘5A.}T. Bawden, Study number 4.
40, A. Crosby, Study number 16.

5R. B. Dunbar, E. H. Holgate, and J. T. Harkness, Study
number 22.
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.stategiﬂvfhé:ﬁﬁ@ﬁé?“éf éehoolg»thatireqﬁired term papers
wag sbout the same as the number that did not require term
Papéréi‘5MOStfof*fhé‘t0piés that Wefe;chosgn for term papers
wers ‘of resl value. There Were mahy.ﬁenefits that ‘sciende
teachérs thought were derived from term papers.
4. }Sectiohihé ofvStudents
What to do ‘with thé very slow students in chemistry is

a pérplexiﬁg prob1em to the high school chemistry teacher.
Brown and’ Coons® found that by putting the slow students into
seperate classes tlhey were greatl&‘helped. These classes
were small and the teacher could devote more time to individual
students. |

““fnother plan of seetioning was that used in the Lakewood
High Sehool; Lakewood, Ohio.’ The students in chemistry in this
nigh“scehool were grouped according to intelligence and marks
in‘previous subjects into fast, medium, and slow classes. It
was proved in thié*invéstigation thét’stu&éntS»with a high -
index}of brightness can achieve the traditional- chewistry course.
Students of lowiin&ei“bf;brighthGSS have aifficulty in aceomp-

lishing tasks that require more than one step.

GR. E. Brown and R. R. Coons, Study number 10.
R. D. Reed, C. Salter, J. Kluckholm, and R, C. Gies, Study .
num'ber.,.‘ag‘.‘.u,._,.,,,, D :

SMaude B. Scofield, Study number 7.
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In an investigation of sectioning in Syrscuse University
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it wags found that high seh001~gxades in mathematics served as

a fairly:good guide in sectioning students; that high school

chenistry grades and high school mathematics grades serversd as

8 better guide than either alone.

of the quarter served as ‘a good guide.

' Hhrdg made an analy81s of 11terature in order to determine

5. Crltlcisms of 801enee Teachlng

the 1nadequa01es of sclence teachlng.- Ninety-two statements

off&ﬂ@ptwo-authorltles?ertlng between 1900-1912, and one

hundred and thirty-two statéments of fifty-eight éuthorities

writing between 1913-1926 constitute the source of this anslysis,

Many inadequaciew were-discovered.

- The inadequacies were gdouped under the following five

Tests given at the beginning

categories which are positive statements, but which according

to Hurd suggest the inasdequaciés:

; ~~u;1‘:“well-defined aims and objectives.,

~-8+¢ -Well-chosen subject matter suited to the

70w i needs of the pupils.

3.  Better selection and training of teachers for

Sl 4,  Greater responsibility. and freedom of sction

~of pupils with motivation and emphasis.

9A.'W. Hurd, Study number 41.




- Da. Mbthods of science used to determine future

changes in the course,

14

Thezinvestigator found thaﬁ the greatest stress has been
rlaced on inadequacy number two, well-chosen subject matter
suited to the needs of the pupils., Within recent years, the
stress on this inadequacy has lessen somewhat, and we find
an increased emphasis on methods of science used to determine

future changes in the course.

C. Laboratory Teaching
The writer has formed the obinion, as a student of
science and later as a teacher of science and from the

wrltlngs of others on the problem, that many of our formal

1aboratory methods oossess no great teaching values. Research

for the past eleven years 1n a 1arge part, bears out thls
opinlon. ' |
1. Laboratory Methods
:f Carpenterlo ertlng 1n 1926 gave an account‘of experl-

ments 1n hlS classes relatlng to laboratory pnactlces. Car-

.penter found the demonstratlon method succeeded as well as the

1nd1v1dua1 laboratory method.. He also found that students
performlng experiments in groups of two do not succeed as well

as when they Work the experiments 1nd1v1dua11y.

10
- W. W. Carpenter, Study number 12,
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v+ In these experiments<he‘used'control groups and experi-
ments=in,groups.f

11vwriting in the magazine, BEducation, in 1934,

“Bowers
discussed an experiment for grouping of students for work in
the chemistry laboratory. Bowers' findings relative to students

working in pairs were different from those of Carpenter.l?

He concluded that the average student is neither benefited
nor . injured by Working.in pairs. Although, he does conclude that
tho weak student is benefited‘by working with a strong student;
the strong student is not injured by being paired with a wesk
ohe; The mechanical genius, accordlng to Bowers , is handicapped
by belng paired Wlth a weak or a strong student.

Persmg,l5 wrltlng in 1929, gave the result of study of
hlgh ‘school chemlstry students in the Glenville High School,
Cleveland Ohlo, in order to ddtermine their achievement in
laboratory technlc. Tests were glven to students who had had

one year of hlgh school chemistry. Persing did not maeke any

kdeflnite conclu81on although he stated further research was

needed along tnls line. . He suggeqted ‘that the tests be given
1mmed1ately lollOV1n9 tne comuletlon of a unlt of work in

cnemlstry.-

“Olem,* writing in 1934, gave the results of a questionnairse

11w; G. Bowers; Study number 9.

,12Stuay 12.
1:Z’K M. Per31ng, Study number 57.

140r1ie M. Clem, Study number 13
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‘sﬁudyfin‘which~he attempted to determiné current practices and
opinions;felative’to the 1aboratpry phase of high school science
teaching in the high school of New’Ydrk State. He found: a

; close relationship between the laboratory work and textbooks in

sciende; the iecture demonstration method is used; well-vlanned

field trips are eonducted. Ingeneral, pupils do not work
individually in the 1abqratory. The teachers do not malke

use of any new type tests.

2. TNotebooks

| Stubbsl5 in 1926 made an expefimental Study of the relative
value of methods for recording laboratory notes in high school
chemistry, He‘concluded that many of our long-used methods of
recording 1aboratorj hotes are of no}real value. The writings
of the procedufe or methods followed do not sid appreciably the
memory in retaining the main facts of the experiment., The
many extra hours needed by the students to write separate
detailed notes, and by the instductor to correct them are not
| jusfified by thé results obtained. The notes, according to
E - Stubbs,. should contain only a brief statement of the object

of the experiment and answers to guestions in the manual.

In the years 1928-1929, Grahaml® of New Mexico State

o Teachers College made a study of notebook methods that are

lSM. F. Stubbs, Study number 84.

16y, . Graham, Study number 21
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used in the best high schools:of the United States. This
study inpluded four hundred and seventy-flve high schools,.

The writer made a table (Table xXI) wheih gives the number
of affirmative and negative answers to Graham's questionnsire.
It is appa:eof that many chemistry teschers are still using
the traditional methods of rscording laboratory notes. Stubbsl?
in his experlment showed that there 1s no advantage in the writ-
1ng of exten81ve notes, but acoordlnglto Graham's flndlngs
61. 7 per cent of the teachers in the best high schools of the
country used in 1929 this method. Only 38, 3 rer cont of '

the high- schools used manuals in which students fill 1n the

blanks. Accordlng to Graham, one tescher of chemistry had
used the same notebook method for thlrty-flve years, Many

of them had used the same notebook method for many years.

BT StliBbs OPe s CJ.t. P. 68,




" PABLE XXI

THE AFEIRMA@IVE AND NEGATIVE ANSWERS TO GRAHANM'S
QUESTIONNAIRE IN HIGH  SCHOOL CHEMISTRY
IN THE UNITED STATES

Number of

Do you give a grade
for the notebooks?

Number of
Question Affirmative | Per | Negative |DPer
‘ Answers Cent | Answers Cent:

Do yoﬁ require
students to keep a
notebook record of thelr
laboratory work? 2817 93. 2 21 64l
Do your require ‘
1oose 1eaf notebooks? 181 60.9 116 39.1
Do your use notebooks
in which students f£ill
in the blanxs? 127 38.3 205 6l.7
Do you requlre that o
the laboratory manual o Yot Not Not
serve as a notebook? 19 Given| Given Given
Are notebooks written |
in £final form outside SR | :
of the 1aboratory9 119 35.5 190 56.7
‘Are students required' |
to leave. notebooks in
laboratory between the
laboratory periods®? 149 79.7 38 20.3
Do you require drawings ' o |
in the notebooks? 260 78.1 71 21.9




- Do Lecture Versus Laborstory Work

| What are the best ways of connectlng laboratory work
with classroom work? There are two 1nvest1ngatlone which
have attempted to answer this question.

| Bagby18

attempted to determlne the relative efflclency
of three methods of correlating classroom and laboratory
work. The three methods which she used were: (1) the
experiment preceded the class work; (2) a one-day preview
was made before the ‘experiment; (3) 211 class work was
completed before the experlment.' She concluded that a
change in the relatlve time of class and experiment has
1ittle effect on the average pupil.

; However Parr and Spencer19 found in an 1nvest1gat10n
that for the total populatlon the recitation-first method
was somewhat superior. Both methods seem to work well for
bright bu@ile, but for the duller students the recitation-
£irst method gives'oetter results.

.~ Be Individual Laboratory Work Versus Lecture
. Demonstration
MMThe Wrifer does not know of any question, within recent

years, that has caused as much controversy among science

teachers and rarticularly chemistry teachers, es the question

18, Bagby, Study number 3.

'1QRosalie M. Parr and Mable A. Spencer, Study number 54.
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relative to the effectiveness of individual laboratory method

versus the lecture-demonstration. What sre the conclusions

of researchers attempting to solve this important rroblem?

Anibal,zo’in‘1926, conducted an experiment to determine ,
the relative effectiveness of the lecture-demonstration

method versus the individual laboratory method in the teaching

of high school‘chemistry.‘ There was & control group and an
experimental group. The conclusions reaé¢hed were: the immediste
retention is.as.fully ae adequate when the materisl is presented
by the lecture-demonstration method as when the class is taught

by the regualr individual laboratory procedure.

, 21 '
Knox = in writing in the School Review Ffor 1927, gave the

results of an experiment conducted with high school chemistry

classes. His findings were similar to those of Anibal. How-

ever, he'foﬁnd that the lecture-demonstration, in many Wéys,

was superior'fo“the‘individual‘laboratory method. According

to Kﬁbx,:the“demonsfration'method is equal to the laboratory

method for imparting to a group of pupils a scientific attitude

and treining in method ofiattack onlnew prohlems,
Two‘investigators made compilations of the finding of other

investigators relative to the 1eéture-demonstration method versus

the laboratory method.

20, G. Anibal, Study number 1.

le. W. Enox, Study number 45.
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Réedzz concluded after reviewing many studies relative
%o the two methods that the best procedures are: (1) to
demonstrate in higﬁjsehool chemistry. those experiments which
explain imporfant chamiéal‘phenomena'aﬁd 1aws; (2) to allow
students to perform experiments which give practice in y
handling apparatus. |

One of the best summaries according to the writer:'s
opinion treatlng with the lecture- demostratlon versus the
1nd1v1dual laboratory method is found in. the doctorate
th931s of Payne.

Table XXII is a summary which Bayne gives of typical
studles comparlng the 1ecture-demonstrat10n and individual
laboratory. The table shows that four of the investigators

favor the lecture-aemonstratlon method and two do not.23

©

“R. D. Reed, Study number 70.

25V. R, Payne, Study number 55,




| o eSO D = P

/

4

TABLE XXII

SUMMABY O’?1 TYPICAL STUDIES COMPARING THE LECTURE
DEMONSTRATION AND INDIVIDUAL  LABORATORY METHODS

IN HIGH SCHOOL CHEMISTRY

Studies

Conclusions

Comments

Wiley (10):
unequaled. groups,

each of eight high

school chemistry
studénts.

Anibal (13):
Thirty pairs of

high school chem- ..

istry students
for one year and

& second year.
Enox (16):
school chemlstry

Pugh (15) High
school chemlstry;

Nash and Phillips

(14): -Second.
Semester high
school chemistry.

Carpenter (11):
Thirty-four high
school .chemistry.

classes from schoolsstatistically significant.
in fourteen states.

Horton (12):
school ‘chemistry.

o

’Three

-much time,
seventeen pairs for

High

Considered unfavor=

- able to lecture

demonstration.

Demonstration method.
is as effective as the
individual laboratory,
tekes two-thirds as
and costs
about one-fifteenth as
nueh as the laboratory.

Pavorable to the demon-
stration method.

. Pavorable to the demon-

stration method. The
advantage continues
after the compared groups

~are united in individual -

laboratory work.

" Favorable to the "in~
. structor” (laboratory)

method.

Favorable to lecture
demonstration although
the results were not

High Statistically significant
results Pfavorable to in-
'Manlpulatlve sklll- d1v1dua1 1aboratory.

Differences are

small. Study
has a doubtful
value.

A very valuable
study conservative
in conelusions.

»

Open to criticism
on account of the

sterile demonstration

method used.




;F;’Enriched‘Teabhing |

'One of the criticisms often made of science teaching
is that the students find it uninteresting.?® What are
the means‘by which teachers can make s science more interest-
ing gnd appealing to youths? What are the devices, methods,
and means, by which'teachers can "enrich"™ their teaching?
A few researches were found in periodicals from 19025<1935

that attempted to answer, in part, this important question,

1. VVisual Education

Jde. O. Frank25made an analysis of students' interests in
various types of slides. Many of the slides were found to
possess nqlteachingvalue, but were of value because of the
interest they provoke. These slides were rated highly many
'timeé by the students,

Walter335 reported the same findings as Frank. By means
of a qﬁestionnéire he found that the most interesting pictures
are net‘the'ones from which the students learn the most. TLike
Frankﬁlhé'cdnéluded”that many times high instruction vhlue was
"sacrificed for high entertainment value. Pictures were found
to.be more vivid than visits to plants. The students preferred
the pictures to 1abora£ory work,

An interesting series of investigations are described by

2&A Program for Teaching of Scieneé, op., cit. p.
257, 0. Frank, Study number 26.
280, 'Waltsrs, Study number 88.

L




B@oWh27 as to the relative value of motion picture or slides.
These inyeStigatiens were cerried on in the Ridgewood High
Sehool, Ridgewood, New Jersey.

In the first investigation sixteen matched pairs of

’

students were used. -Each group of students was assembled
% :

separately. Bo one group was shown film slides. The'in-

structor discussed the films as they were shown and allowed

the students_to aSkequestions. Tests were given at the com-

pletion of the showing of the film. To the Ssecond group s
1 motion picture of the same topic was shown, no questions
were asked. Tests were given at the completion of the

picture. ,The investigator concluded from the results of the

-tests that the strlp f11m is the movies' superior as s

i learnlng ald. Slmllhr results were obtained When forty
) i (.

matched pairs were used 1nstead of sixteen.
«y

i

DR . R Sclence Clubs
There has been much wrltten on high school science clubs

w1th1n recent years. The investigator found two research’

Worke:§V¢reat1ngrw1th scienee clubs.

‘i / Walkerzs found from alquestionnaire study of oné hundred
twelve high schools . that all favored s01ence clubs, if they'
were properly condueted and superV1sed. All agree that there |

is a place for 8 good science club because the teachers are

hsz. E.hBrown Study number 11.
28H.

Walker Study number 87.




-préssed for time tp do the amount of reéular class and labor-
atory work in the usual course in chemistry.

. © Roberts?9 used another method in order to ascertain the
vaiues-and'functions of science clubs.,  He made an analysis .
of thirty-five separate periodical srticles written on secience
: clubs from 1914-1931. The author listed in order of the
{ number of times mentioned by the writer of the article the
items that they deemed worthy of mention. Some of these items
in order of importance are: types of clubs, objectives,

membership, officers, time of meeting.

3. Activities of Science Students
"An analysis was made of the activities that students of

scilence prefer in the Cass Technical High School, Detroit,

Michigan.so ‘The activities found that students prefer listed
in order of their rank are: (1) writing reports from books in
the library; (2) collecting and mounting pictures; (3) col-
lecting material for booklet; (4) tracing outlines; (5) mak-

ing:eollections;  (6) making posters; (7) floor talk; (8)

draerictﬁres from texts; (9) collect newspaper articles; (10)

make maps.

G. Subject Matter of Chemistry

What to teach in chemistry is just as important as how

to teach.  Much of the subject matter of chemistry is soon

29%thel L. Roberts, Study number 73.
30

Blizabeth G. Sichler, Study number 78,
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i ‘forgotfén;"Tﬁis'iS proved in a study made by Viector H., Noli.
‘Are we giving éur‘Students material of no consequence?

Are we mereiy giving them facts that have no relation to

é their’every day life? Several studies wers found that, in ,

1 part, attempted to answer this question, first by ascertaining

the cdnténts.of the high school chenmistry courses; and

secondly, by ascertaining how and why these courses should

be organized.

l. Content of Courses

51 in 1932 made a questionnaire study of fundamentals

} . Malan

| of chemistry taught in one hundred one high schools of the

United States, His principal conclusion was: the more fundamental

aspects of chenistry are taught in most schools while the more

abstract aspects of chemistry are taught in féwer schools.
,Garnerzz attacked the problem in another way. She made_an

analysig qf examination gquestion in chemistry given by variousl

states and cities in the Middle West snd East. The_questions

asked on these tests in order of the number asked are as follows:

menory tests, use of symbdls, formulas, laboratory, and com-

rercial chemistry problems, and miscellaneous.

51L.“E. Malan, Study number 46.

52Edi1ih Garner, Study number 28.




2. Reorganization of Subject Matter

Stevens53

concluded as a result of'the‘analysis of the
1iteratu?e in theffield and s quéstionnaire sent to various
high,schqpls that the new,courseuih h;gh school chemistry is
not completely collegerpreparatory, but partly so,. and adapped
to the practical interests of all students. o

. ‘_Collier54 has tried with success a new type of chemistry
course, First, the fundamentals of chemistry are taught.
Thqn,‘consideration is given to those prqblems which are a
parf of the students? daily lives. Some problems considered
were: ghemistry of food, clothing, shelter, and health. .
Collier proved‘by tests that the achievement is equally as -
good in this new type course as in the regular high school
type of‘chemi;try. |

| : ﬁLancelot55

writing in North Central Association Quarterly,

Merch 1931, described the results of experiment of teaching .

a,reorganized unit of work in chemistry in the high schools of
the Eorth.Central Association, The basis for the reorganization
:5 of this unit was an experimental unit taught in twenty high

schools of the North Central Association in the Spring of 1929,

In the 1929 study it was found that much of the materisl included
in the unit could be eliminated, but on the other hand much should
be included. The results'from'the teaching of the reorganized

unit, "The Relation of Chemistry to Human Health", were highly

satisfactory.

55Clarence P, Stevens, Study number 82.

54Robert_Collier Jr., Study number 74,

55w, H. Lancelot, Study number 45,
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L - » H. Summary

In this chaptef there are six;types of studies that treat
withvthe teaching of chemistry., They ére: classroom teaching,
1aboratory.methods, lecture versus 1aboratory work, lecture ,
demonstration versus individual laboratory, enriched teaching,
and subject matter of chemistry.

It was shown that the largest number of research studies
in the‘teaching of chemistry treat with classroom teaching, ana
enriched teaching ranked second,
| In the classroom methods of teaching chemistry it was showﬁ
by research workers (1) in a method of teaching whemistry in
which the instructor did all the work that better results were
obtained than by two other methods; (2) that continued teach-
ing is better then intermittent teaching; (3) that the confer-

ence plan of teaching chemistry very effective; (4) that study

methods of high school chemistry students are poor; (5) that

term paper practices in many schools were beneficial; (6) that
the sectioning of slow students is advantageous; (7) that there
are manykweaknesses in thé,present methods of presenting chem-
istry; (8) two research workers disagree as to the best‘methods
of students working in the 1aboa£ory individually or in pairs;
(9) that the formal methods of Tecording notes in the laboratory
Possess no real value; (10) that many schools in the country

are still using the formal methodlof recording laboratory notes:

(11) two reasearch workers disagreed aé to whether lecture should




‘precede 1aboratory}or vice versa; (12) fhe majority of the
investigators found the lecture demonstration method was
preferable to the individual laboratory method; (13) two
investigators found that bne of the chief valueé of visual '
education is the interest it aroused; (14) that science clubs
are valuable if properly conducted; (15) that students 1like
to do work which is not of a classroom nature; (16) that the
more fundamental aspects of chenmistry are being taught in
school; (17) that the reorganization of subject matter of

chemistry is desirable and beneficdisal.
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VI, THE CONTRIBUTIONS OF RESE%RCH IN MAGAZINE
LITERATURE 1925-1935, T0 TmSTIDG AFD
- MEASURING IN CHEMISTWY ,
Testing and measuring as a science in education is rather
young. Within recent years, though, the seientific testing
and measuring movement has progressed rapidly. The tests and
measurenments are increasingly valuable tools for those inter-
ested in the pedagogical aspects of science. It was shown in
Chapter V that the science teacher should know what to teach
and how to teach. He should know how effective his teaching
is in every stage of the teaching process. He must be able to
measure Quickly and accurately what his class is learning. He
must be able to diagnose pupils' difficulties in &1l stages of

the learning process.

A. Types of Tests and Measurements
Frankl~gives the following function of testing in science,
l. The teacher must use tests 5o measure accompligh-
ment, as a basis for promotion and determination
",of standard obtained.
2. The teacher must use tests to find out what his
‘“teaching has accomplished, so that he may deter-

‘mine what to reteach and when to go on.

13. 0. Frank, op., cit., p. 148.
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The teacher should use tests to determine daily

, progress and as a mgans.of enforeing daily pre-
paration on the part of his students.

4., Teachers may use tests at the beginning of the,
school year in an attempt to gauge the ability
and preparation of their students.‘

5. Tests aré used in varioﬁs types of research,
such as studies which atteﬁpt to compare the
value ofétwp types of instruction,

On the basis of the way science tests may_bé used as given
by Frahk; the>studies found in periodicals that related to
testing and measuring in science were classified as: (1)
diagnostic tests, (2) teaching tests, (3) achievement tests,

(4) comparisbn tests.

Table XXIII shows the research studies in tests and measure-
ment and the types of studles whlcn they represent. The table
shows that the most 1nten81ve researcnes in tests and measure-
ments. have dealt with diagnostic testing. There were six
tests of this nature or 37.5 per cent of the total. The studies
that treated with comparison ranked second. There were five
tests of this type or 31.2 per cent of the studies. There were
two studies each devoted to teaching tests and achievement:tests,
and one study that treated with the reliabilty of examination

marks, There were no general studies.




PARLE XXIII

THE RESEARCH STUDIES IN TuSYS AND MEASUREMENTS
IN MAGAZINE LITERATURE 1925-1935 AND

THE TYPES OF STUDIES WHICH THEY

REPRESENT

The Studies That

Examination Marks

Represent This Number | Per Cent
Type

' ic Tests (83) (39) (75)
Diagnostic Te (5) (47) (6) | 5 27.5

o . (67) (64) (59)
Comparison Tests (33) (32) 5 31,2
Teaching Tests (80) (18) 5 12.5
Achievement Tests (72) (61) 2 12.5

. ) 3 . f

Reliability o (36) 1 6.2

Total
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B. Comparison Tests

It is'believéd“by many that thelbest students major in.
Science, agd‘that they are.usua11§ éofg intelligent than the
nongseiencevstudents. It is also believed by many that boys
do better work than girls in Science. A few research studies
were found in magazine 1iterature,1925-1955 that attempted to
answer these questions.

Powersz_and,Hanske5 attempted to determine the correlation
betwéen achievémentéand‘tests scores of students and their
intelligance. Both made practically the same conclusion, namely,
that the intellignece of students does not determine whether
they will be successful in chemistry. Powers arrived at his
conclusion by finding the I. Q.'s of beginning students in
chemistry and making a comparison of the I. Qe 's with the aetual
achievement of students as messured by Power's general chemistry
test... Most of the data for his problem was obtained from
a coopexahive study conducted by chemistry teacher of the North
Eastern Ohio Chemistry Teachers Association.

Hanske measured the intelligence of a large group of students
by the Termen Intelligence Test and compared the I. T.'s of the
students with the score which théy made on the Powers Chemistry
Test, Rlch Test, the 1nstructor marks, the Regents, and s

composite of all.

2S. R. Powers, Study Number 67.

56.‘F.'Héhéké, Study Nﬁmber 33.
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?helan4 found in a study of the comparison of the students
Who had had high school‘chemistry and were enrolled in college
chemistry classes that students who haﬁe had high school chem-

istry were no more intelligentvthan those who have not had

y

chemistry.

Hanske® made & study of the relative performance of boys
and girls in high school chemistry. He had two groups, one
group of boys, and another group of girls. These two groups
were @aired as equally as possible., There was little difference
in the intelligence of either group. The medium score made by
the boys at the end of the semester was higher than that made by
girls. Hanske believed that this difference was due to the fact
that the boys}had & better science preparation than the girils,

" In a comparison of accomplishment in chemistry of students
in English and American Secondary Schobls, Powers6 showed that
achievement by students in English schools was inferier to the
achievement by students in American schools. However, this |
cannot be accepted as definite and proved conclusion because the

period of training of the two groups was not constant.

C. Diagnostic Tests
What are pupils' difficulties in chemistry? What kind of

errors do high sch001 chemistry students most frequently m&ke?

4E. W, Pheian,'study number 59,
5G,JE. Hanske, Study number 32,

6S. R. Powers, Study'number 64.
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0f the six studies that represented diagﬁostic testing, three
have attempted to answer the first questlon one the last
questlon and one attempted to answer the question as to wnether
student performance in chemlstry could be predicted. ’

Table XXIV is a summary showing the pruposes, methods, and
conclusions of studies that treat with diagnostic testing.
Studies 83 and 47 attemptﬁto determine students' difficulties
in chemistry. The conslusions show'that‘the abstract phases
of chemistry instruction are most difficult such asg, problems,
equation writing, valence, dissociation; and the atomic theory.

Attacking the problem from another angle, that is, of the
errors which puplls make in chemletry on tests, Study 5 shows
that puplls make more erroTs on tests of an abstract nature such
aé, writing formulae, balancing equations; and gas volume pro-
blems, . }

In Study 59 an attempt was made to discover whether pupils
made greater progress when diagnostie tests were used in order
to discover students' difficulties and}When‘an‘attempt was mnade
to correct these discovered difficulties at every single stage
in the teaching process than when no such methods were used. The
results point to one conclusion, thatlis: students make‘greater
Progress when diagnoStic‘teaching is used.

In Study 48 an attempt was made to predict performance of
students in general chemistry. The general conclusion reached
was: it is possible, in}part, to predict the performance of

students in general chemistry.




A SUMMARY SHOWING THE PURPOSES, METHODS, AND CONCLUSIONS OF
STUDIBS THAT TREAT WITH DIAGROSTIC TESTING -IN CHEMISTRY
' IN MAGAZINE LITERATURE 1925-1935

TABLE XXIV

high school
sbtudents dif-
ficulties in
chemistry.

The Study Purpose - Method Conclugion
J. C. ‘ . :
Bennett (5) To find errors Tests were Most frequent
. made by high given two errors were;
school students divisions of writing formulae,
; in chemistry 123 students  balancing equa-
: and errors tions, gas vol-
~ tabulated. uvme problems.
¥rancis :
Howe (39) To determine There were .. . The experimental
whether stud-~ four groups group made
ents make who were equal better progress
greater progress in all res- than the con-
when diagnostic pects. Two trol group.
teaching i groups were :
used. control. Two
: were experi-
mental groups.
Diagnostic
“tests were
given to . the
experimental
group in order
to discover
and correct
difficultiesi
J. c. ' .
Malin(47) - To determine An analysis of The difficulties

examination were: valence,
papers was made problems, writ-
and difficult- ing formulase,
ies ranked writing equations,
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H, B. Nash
and

N, W. Phillips
(48)

H, R, -
Steward (83)

To predict
performance
in general
chemistry

Test were
given to be-
ginning stud-
ents in order
- to determine
whether they
possess cer-
‘tain knowledges
and skills
whiih would
maike for suc-
cess or failure
. in chemistry.
At the end of
the year the
validity of the
tests was deter-
mined.

.Tests were .,
given to high
school stud-

To find the .
difficulties
of pupils in

general chem- ents who had
istry the same
amount of

chemistry.

It is possible
to & large ex-
tent, to pre-
diet perform-

~ance in chem-
Cistry.

Difficult -
topies in order
of difficulty
were: problems,
equation form-
ulae, word
equation, val-
ence, dissocia-
tion, atomic
theory, and ,
fourmulae with

- valence.
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_ -D. Teaching Tests
According to"Frank7 teaching tests are those that aid in

thewteaching brocess; they are used to enforce daily preparation.

The-short answer test, the true-talse test, or the ten minute
writbten quiz can well be used for this purpose.

Spurgind concluded as & result of an investigation that the
short answer test is better suited for this rurpose than the
trueffalse test. He found in an analysis of the results when
both types of tests were given to a group of students, that out
of 151-ca$es.where the pupils did not attempt to answer on the
short answer test, one hundred were guessed right on'the-true-
false test. e

Curtisgsfound that a modified form of the multiple-response
test in nany ways was better than the conventional test. The
modlfled test is desorlbed by Curtls as one in Which there is
a blank space 1eft at the end of each question for the insertion

of the c?rrect answer 1f 1t is not glven in the flrst five

ch01ces.' Curtls 1lsted the advantages of such a test as follows
it takes no more tlme to correct 1t requlres no more tlme to

construct 1t is valid; 1t ellmlnates guesging ; it dlfaerentlates

between the good and poor students; it has diagnostic power.

73. 0. Frank, op., cit., p. 149

BWiiiiam Spurgin, Study number 80.

frsncis D. Curtis and Gerald G. Woods, Study number 18
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. E. 'Achievement Tests

There.vvere'two,‘investigators who showed that the actual
achievement of the students' as measured by the tests is low.
Powersi® reported that students who have had a year or more ,,
of high school chemistry show, on the subject in college, a
comparatively small progress in total attainment in chemistry
as shown by thé Rich tests.

Richll'maae the same conclusion. His tests extended over
a period of three years., They were given to students who had
completed a year's study of high school chemistry. He stated

that it appears that there are many schools in which the students

do not obtain any mastery of the subject. What is obtained is

quickly forgotten when the student leaves school.

B, Rellablllty of Examlnatlon Marks
Are the examlnatlon marks which instructors glve in chemistry

rellable? Horman and Hodgel2 in order to solve this problem sent

f the medlan paper in a general chemistry class to one hundred
chemlstry 1nstructors., Slxty-four graded lists were returned.

A wide varlatlon was found in the evaluation of each question

and in the total score.

S. R. Powers, Study number 61.

11Stephen E. Rich, Study nwnber 72,

12T. B. Horman and Hareld C. Hodge, Study number 36.

REFL
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G. Summary

- The 1argesthnuhber of research studies in the field of
testing and measuring in chemistfy haé.treated with diagnoétic
tests., Comparison tests ranked second; teaching tests and
achievement tests ranked third; and reliability of examination
marks ranked fourth.

{In the comparative tests the research workers found that:
(1) the intelligence of students cannot be used to predict
their Success.in dhemistry; (2) that chemistry students are no
more intelligent than others; (3) that boys achieve more.in
chemistry than girls; (4) that the American chemistry students
achieve more than the English chemistry"students.

Ih'the diagnostic tests the reasearch workers showed: (1)
that it is of value to diagnose students’ difficulties; (2) that
abStract'subject matter is the type most difficult for high
school students. |

The research workers also showed in théir investigation:
(1) that the short answer question was more reliable then the
true;false.tésts; (2) that a modified form of the multiple-
responSé’tésf'was in many ways better than the traditional
nmultiple-response test; (3) thaf high school chemistry students
achieve very little as measured by achievement test; (4) that

teachers examination marks are not reliable.




VII. THE'CONTRIBUéION O0F RESEARCH, IN MAGAZINE LITERATURE
1925 1955, TO THE RELATIOBSHIP 0F HIGH SCHOOL AND
COLLEGE CHEWMISTRY

That the relationship of high schdol and college chemistfy
is considered important is évident by the fact that thirteen
studies have appeared in magazine literature from 1925-1935
that treat this subject. In Chapter IIY of this study it
was Shown that thirteen theées were written in collegés and
universities on this one topic in & five-yeariperiod 1926-
1933.

A, Typgs of Studiesv

Table XXV shows that the most numerous and intensive
research workers in this field have dealt with the influence
of high school chemistry grades on grades in collegé,jwith
eight studies of this type or 61.5 per cent of the total.
There were three studies that were classified as general
relationship of high school and college chemistry., These
represented twenty-three per cent of all studies. There
were two or 15.5 per eent'of the studies that were concerned
with the election of chemistry by students who have studied
high school chemistry, There was & total of thirteen studies

all.of which were specific.

1See Table IV, page 20.
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THE STUDIES, IN MAGAZIN“ LITERATURE 1925-1935, THAT
TREAT WITH THE RELATIONSHIP OF HIGH
' SCHOOL AND COLLEGE CHEIFISTRY

The Studies That

Typés of Studies Represent this | Total |ZPer
. ‘ Type Cent

Influence .of high school | (37) (15) (81)
chemistry on grades in (29) (35) (27) 8 61.5
college (90) (24)
Genarai relatlonshlp'of
high school and college (66) (91) (44) 3 23
chemlstry '
Whether students who
study high school (53). (19) o 15. 7%

chemistry, elect
chemistry in college
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B. The Influence of High School Chemistry on Grades
o, ~ And Achievement in College Chenmistry

There are college chemistry teaChérs who prefér that be-
ginning_chemistry studénts have no high school chemistry, They
feel as if the study of chemistry in high school does not aid
the student appreciably in college chemistry., There are some
college chemistry teachers who feel that a study of high school
chemistry is even a handicep to the beginning college chemistry
study. | v '

Table XXVI shows a summafy of eight reseach studies found
in magazine litersture 192541955 that have attempted to find.out
what is the influence of a study of high school chemistry on the
grades and achievements of students who continue chemistry in |
college.

There were five studies that definitely found that s study
of high school chemistry was an advantage to the student who
studies chemistry in college. ' The studies are: J. Cdrnog and
G. D. Staddard (15), I. C. Garnad end T. B. Gates (27), L. E.
Steiner (8l1), George A. Hérrmann (35),vand-Pau1'Maurice Clasos
(29), M. S. Hines, Study 37, found s slight éuperiority for the
student who had had high school Ehemistry. W. A, Everheart and
W. C, Ebaugh (24) and Guy A. West (90) found that the studenfs
who had had no high‘séh001-chemistry were not handicapped when

they studied chemistry in college.
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TABLE YXVI

A SUMMARY OF THE PURPOSIZS, METHODS} AND CONCLUSIONS
OF RESEARCH STUDIZS IW HMAGAZINE LITERATURE
1925-1935, THAT TREAT WITH THE INFLUENCE

OF A STUDY OF HIGH SCEOOL CHEMISTRY

ON GRADES AND ACHIEVEMENT IN
COLLEGE CHEMISTRY

Method

Conclusion

The Study . "Purpose

M. S.

Hines (37) To determine the The grades of The results
value of the two groups of indicated a
high school chem- students were slight super-
istry course to compared; those iority in
those who cont- - who hsd had -performance
inue the subject and those who for the
in college. had not had any student en-

‘ high school tering col-
chemistry. lege with a
unit of high
school chem-
istry.
J. Cornog
and ;
Go Do' . ' “ ’
Staddard (15) To determine the Tests were Students who
knowledge of chem- given to all  had had high
istry of students freshmen. gschool chem-
who have had and The grades on istry made
those who have a chemistry ‘the superior
not had high test of those grades.
school chemistry who had had : :
and those who
had not had
high school
chenistry.were
compared.

I. G, Garnad To determine the The ecalculat- Students who

and influence of a ions from this had had high

T. B. Gates previous study study were school chem-

(27) of high school made from istry made

chemistry on
the students'
record in college

the registrar's
office of the
university.

higher grades. .
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L. E,
Stelner(81)

W. A. Everheart
and

W, C. Ebaugh(24)

G. A, West(90)

George A.
Herrmann(25)

To determine the
contribution of
high school
chemistry to-
ward success in
college- ehem->
istry

To determine
which group
make the better
grades: thoss.
who have had
high school
chemistry oxr
those who have
not had high
school chem-
istry.

Po determine

the influence of
high school
chemlstry on

Grades of
eoual groups
of students
were compar-
ed. Those who
have not and
those who have
had high
school chem-
istry

Grades for
two groups of
students were
compared,

Grades of
students who
have had high
school chem-

grades in college istry and

. ¢chemistry.

To determine
whether high
school chem-
istry influ-
ences the
student’'s
grades made
in collsge.

those who had
not had were
compared.,

The grades
of students
who had had
chemistry
were, Com-
pared with
those who
had not had
chenmistry.

Students who
have had high

'School chem-

istry stand -

a8 better chence
of making good
grades than
those without
such prepars-

tion

Having had
Preparatory
chenmistry is
no means g
guarantee of
success in
college chem-
istry. A be-
ginning stud-
ent may pass
who has not
had high school
chemistry.

The number of
unites of high
school science
is of less im-
rortance for

‘success in chem-

istry than are
some other
factors.

The study of
high 'school
chemistry
course is at
least advan-
tageous to
the majority
of students
who study chem-
istry in
college.
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Po l\lIo - ’
Glasoe (29 To evaluate the Tests given
: influence of high +to section
gchool chemistry numbering
on the grades of 80 each,
first year col- Twelve tests
lege chemistry. were given.

The results
roint to one
fact: students
who have had
high school
chemistry
achieve more
than those
who have not,
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G, Some General Relatlonshlps of College and
High School Chemistry

There ;as found a group of three 1nterest1ng studies from
the standp01nt of the findings that treat with the general
relationships of hlgh school and college chemistry.

Koos?t attempted to determine the overlapping in high school
and college by an analysis of thé‘content of the courses,
According to Koos re@sarch workers have been more active in
determining overlapping in high sehool and college chemistry
than in any other field. It was found that there was con-
siderable overlapping in the first year college chemistry and
high school chemistry.

Powers2

found that the high school students entering college
chenistry classes had forgotten much of their high school
chemistry. He concluded that the specific information about
subject matter in high school chemistry is rapidly forgotten.
.}'D. The mlectlon of Chemlstry in College by Students
- ‘Who Have btudled Chemistry in High School
Whether college students who have studied high school
chenistry elect ‘eollege chemistry is an intereéting question;
that two investigators have answered.

Both Otto5 and Dunbar4 found that students who have studied

s

By
1y . T

L. B. Koos, Study number 44.
2s. R. Powers, Study number 65,

301iff R. Otto and Mabel C. Inlow, Study number 53.

%Ralph E. Dunbar and Elgie B. Coacher, Study number 19.




.high school ehe@iSfry elect a greater extent college chem-
istry than those w£o have not haq h}gh school chemistry.

Otto made 'a study of 906 graduates of a state teachers cbllege.
Hevfbund’that fifty per cent of the students who took chem- .

istry in high school took it in college.

E. Summary

The research studies that have attempted to determine

j whethér a study of high school chemiétry has any influence

on grades and achievement in college have, almost without
exception reached one conclusion,'that is, & study of high
school chemistry influences the grades and achievements of
students who study chemistry in college. Other research
workers have found relative to the relationship of high
school and college chemistry that (1) there is an overlapping
between the first year college chemistry and high school

cheﬁistry;.(Z) beginning chemistry students in college had

forgotten a large part of their high school chemisﬁry; (3)
studexits who have studied high school chemistry elected this
subiect‘ih édllegé to a greater extent than those who have

not had high school chemistry. -
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- VIII. CONCLUSIONS AND RECOMMENDATIONS

}theapurpose of'this study has been to make a comprehensive
survey}of iedagogical researches in thé field of chemistry
for a ten-year period 1925 to 1935. This problem was attacked
in two.ways. First a survey was made of theses and studies
made by the'Research Divisions of Colleges and Universities,
1928 to 1933 and secondly, a survey Was made of‘research in
. magazine literature from 1925 to 1935.

AIh a survey of research studies from 1928 to 1933, it
was fouhd that one hundred twentnytudies were made, A vast
majority'of these Studies was sponsored by the universities;
a small numher was sponsored by teachers colleges and liberal
art collegesr fhe number of studies sponsored by Research
Divisions of'city school systems we.s almost negligible., Probably
the reason Why so few studles were sponsored by teachers
colleges 1s because of the fact that many teachers colleges
do not have graduate schools. ~ The great majority of the
studles was made for the master's degree. Very few‘of these
Were publlshed in any magaz1ne. This flnding/is significant"
in that a vast majority of the.theses written are not available,
to any great extent' to individuals outside the institutions
in Which they are wrltten. ”

If the nature of the research studies made for degrees and

those made by Research Dividions of city school systems and

universities is compared with studies published in magaszines,
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significant. facts are revealed. A;large'number of the studies
that are publishéd in magazines is made Dby those affiliated
with the universities. The studiéé ﬁadg by universities and
colieges and Research DivisionsAof,city gschool systems wers \
classified accoring to types end ranked according to the

number of studies devoted to each type. The first five are:

(1) tests and measurements, (2) analyses of chemistry labor-
atory manuals and textbooks, (3) classroom methods of teaching
chemistry and dther science, (4) relationshipiof high school and
college chemistry, (5) state surveys of chenistry teaching.

The first five types of studiés found in magazine literature,

classified and ranked in the same way, are: (1) tests and

measurments, (2) relationship of high school and college

chemistry, (3) state surveys of chemistry, (4) classroom

teaching, (5) enriched teaching.

1. Tests and measurements ranked first in the first group
and first in the second,

2.17Ana;yses of chemistry laboratory manuals and textbooks
ranked second in the first;group; this type was not found ih
the sec&hd'group.

3 . Classroom methods of teaéhing chemistry ranked third in
the first group and fourth in the second group. HRelationship
of high school and college chemistry ranked fourth in the
firet group and second in the second.

»

4. -The state surveys of chemistry teaching rasnked fifth in

PR
Juakt s
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the first group and third in the second.

-Bs  Enriched téaching ranked:fiith in the second group;
it was notifound in the first. | |

The-above facts are significant in that they indicate ,
along what lines and the extent to which pedagogical research
in chemistry has been directed.

In Chapters IV, V, VI, VII, the contributions of reseasch

in magezine literature in 1925 to 1955 to the status of chemical
education, to the teachers of high school chemistry, to testing

and measuring in high school chemistry, and the relationship

of high school chemistry and college were respectively con-
sidered. o

-Relative to the status of chemical education, research
workers have found, almost without exception, that chemical
edueation is very unsatisfactory. The prospective science
teacher is not receiving the training in college that will
f£it him to teach his subjects. Schools are not receiving
enough money for seience equipment; a varied program of science
is not offered; and above all the science courses are not

adapted to the needs and interest of the students.

Many research studies were found that treated with methods
of teaching chemistry. If all studies of this nature are con-

sidered as a group, it is evident that this phase of chemistry

instruetion has been'given more attention than any others

- The best method of teaching, of course, depends on the

teacher. - Though research workers may prove in certain instances
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that one method is preferable to another, that is not to say
that in all, cases'it.is. The objectiyes of the course, the
needs of the students, the,personaiity Qf the teacher are
factors that should be considered in the selection of any '
method., The fact that studies proved that a large part of what
students learn in high school chemistry is rapidly forgotten
should be taken,into consideration in determining what to
teach. No longer do we believe in the disciplinary aim of
teaching‘chemisﬁry. No longex should the chemistry courses be
breparatory courses for college. These should be also taken
into consideration in determining contents and reorganization
of chemistry and Ssecience courses,

In the chapter treating with the contributions of research
in magazine literature to tests and measurements it was shown
that testing‘is of great value. Of course the teacher must
be familiar with the techniques of testing., The implication is
that science teachers must be trained in this field.

In every stage of the teaching process the teacher should
use tests as a teaching deﬁice to check his results; to diagnose
rupils difficultiés; and to determine how much the students
have achieved. It is indicative fhat from the number of studies
devoted to testing and measuring, as revealed in this study,
that this is one of the major trends in chemistry instruction.

A large number of research ‘ptudies have been made relative
to the relationship of high school chemiétry and science and

college chemistry and science. In view of the fact that Studies
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nave proved that.students who- study chemistry in high school
are benefited thereﬂy, we should offer courses in high school
chemistry if POSSlble for those students Wno Wlll continue
the subgect in college. Though the students are benefited by,
a previous study of chemistry When they study college chenmistry,
the high school chemistry courses should not be cdllege pré-
parafory bécause the great majority of students will not attend
. college ahd only a small number of those who do will study chemistry.
| 'Though a survey of pedagogical research in chemistry in
magazinévliteratufe‘for fhe paéf ten years has shown many in-
adequacies of chemistry and séience there is much that is en-
couraging that isbshdwn. This study shows that we have begun

to attacL the proolems of pedagoglcal secience in a s01ent1f1c

way.




IX. APPENDIX
. A, Annotated Bibliography
1 Ahibél, r, G:, "Comparative Effectiveness of the lecture-

Demonstration and Individual Laboratory Hethod", Journal - ,
of Educational Research, 13:355-56, May, 1926. .

This is an experimental study to determine the effectiveness
of the lecture-demonstration and individual leboratory method
of teaching of high school chemistry. There was s control
group and an experimental group. The findings of the experi-
mentrare: the immediate retention is fully as adequate when
the material is presented by the.lecture—demonstration method
as when the class is taught by regular individual 1aborétory
procedure. The lecture-demonstration method resulted in better
immediate retention,

2 Applegarth, L. W., "Science Heads", School Science and
Mathematics,‘52:944-47{71952. Y

This is a questionnaire study to determine status of -
science department heads in the high .schools of six states.

3 _.Bagby, G., "The Correlation of Laboratory and Classroom
~in the Teaching of High School Chemistry"™, Journal of Zducational

Research, 19:336-40, May 1929,

Thié is an experimental study which attempts to compare the
relativé_efficiency of three methods of éOTrelation elaésroom
end laboratory work in the teaching of high school chenistry.
By meéthod (0) the expefiment preceded to class work; by

methqd‘(i) one day preview of the topic was made before the
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experiment; by method (2) all class work was completed befors
the laboratory period. It seems that a change in the relative
time of &lass and experiment has little effect upon the pupil.

4 ' Bawden, A, T., "The Conférence Plan of Teaching General
Chemistry™, Journal of Chemical Education, 11:618-19, Nov, 1934,

o In this artiéles the author‘describes the conference plan,
its operation, and its advantages. Under the conference plan
the student, with the advise of the teacher, selects the text-
book and tyﬁé of course best adapted to his previous training
and future needs., Each student progresses independently of
his classmates. Mastery of each.unit of subject matter is
acquired. This cultivates the habit of independent study
sqhgssential in advenced work. It offers few opportunities
f6£!¢heating.

5  Bennett, J. C., "A Study of Pupil Errors in Chemistry",
Journal of Chemiecal Education, 2:760-770, 1925. .

- This is a‘study of pupil errors in chemistry in classes
of Bast High School, ‘Cleveland, with two divisions of 12B
chemistry numbering about fifty-five boys and girls. It was
fOuﬁd;that-great difficulty was experienced and error made
in the writing of formulee, bglancing equations, and in gas

volume problems.

6 Bennett, Julia C., "A Study of Pupil Errors in Chemistry",
Journal”giaChemical Bducation, 4:45-57, 192%7.

. The author investigates the need in chemistry teaching.

Our great need in the field of chemistry teaching is inves-

tigation leading to evaluation of subject matter and methods
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of presentation of subject matter, so that we may, by
scientific selection of the content -of our chemistry course
and by the improvement of teaching:technique, gchieve»more
wofthyﬂresults‘than our reward at'present. ' ’

7 Bergen, L. M. & other, "Objectives of Science Teaching",
School Secience and Mathematics, 31:550-60, May 1931,

The author lists a large number of specific objectives.,

In ranking the objectives more emphasis was placed on

scientific thinking, attitudes, ete., than on specific
scientific knowledge. The kind of knowledge most important
is that which would give,an‘insiéht into the nature and
organization of the environmnet.

8  Bothe, A. A., "An Analysis of High School Tests in
Chemistry™, Journal of Chemical RBducation, 2:785-92, 1925,

An analyéis of high school teit ig made in order %o
detgrmihe the amount of space de#ofed to. various Phases
of subject‘matter. The conclusions readed were: theories
and their examples are presented induectively; important
phases .0of subject matter are not repeated often enough;

the. first chapter is usually definition type; no definite

plans for introducing theories, laws, and principles were
followed.
9 . Brown, F. Z. & Coons, "Treatment of Students Zarning

Low -Grades™, Journal of Chemical Education, 11:579-81,
Oct, 1934, o ) o :

This is an investigation which attempts to ascertain the .
best method and the results of sectioning students esrning
low grades in chemistry. Sectioning of students who make

low grades was found to be advantagebus. - IZach deligquency
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remalns a separate problem, 1nVOIV1ng 2 personality and a
deflclency, both of Whlch must be cons1dered.

10 Bowers W. G., "Grouplng Students for Work in the
Chemical Laboratory , Bducation, 25:429-38, 1925.

vThis problem has been in the mind of the writer because
hig experience has been, for the most part, in teacher train-
ing‘institutions. He . justifiably concludes that: the aver-
age strong students are neither benefited nor injured by working
in pairs. The average weak students are benefited by working
together, the strong students are not injured by being paired
with weak ones, but the Weah students are benefited by work-
ing w1th the strong ones, Only the mechanical genius is handd-
capped by being paired with another student and seems to make
no difference whether the other student is strong or weak.

11 BroWn H, E., "Motion Picture or Film S1ide?" School
bcience and Matnematlcs 28:517-26, 1928,

| In thls study two 1nvest1gat10ns were made. From the first
investlgatlon 1t is concluded that the film slide, with the
greater exchange of comment that it allows proved the better.
From the two 1nvest1gat10ns 1t is proved that for much of learn-
1ng ass001ated with st111 menual plctures the strlp fllm is
‘ the movie's superior as a learning aid.
12 Carpenter, W, W., "A Study of the Comparison of the Different

llethods of Laboratory Practice on Bagis of Results", Journal
of Chemlcal Fducation, 2:798-805, 1926

v " The author compared different methods of laboratory practice

on the bas1s of results obtalned on tests of numerous classes
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ofAﬁigh}sphdbibéﬂemistiy; The results of the experiment
poiﬁf tojthe conclusion that thedeﬁérity of high school
1aborétdry chemiSfry classes, taught ﬂy demonstration method,
succeed as well as whén theylperformvexperiment individuallﬁ;
The'majority‘of the students performing experiments in groups
of two do not succeed éS‘Well as those performing them individ-
ually. The difference may not be great enough to warrant extra
expénse. | |

13  (Clem, Orlie M., "The Laboratory Technique in Secondary

Science Teaching™, School Science and Mathematics, 23:603-0,
1934.

This is a questionnaire study to determine current practice
and opinion relstive to the laboratory phase of high SChool
sciénée teaching in the high schools of New York State. Some
of the fihdingé are: & close relationship exists between
the textbook and the laboratory working in science; the lecture
deménétration method is used; well planned field trips‘are
commonly used to'supplement the classroom work; in general,
pupils do not Woik individually in the laboratory; less than
half the teachers make uée of any new-type tests,

14 Cornog, J. & G. D, Staddard, "The Chemistry Training of

High Bchool and College Students™, Journal of Chemical Education,
6:85-92, Jan. 1929.

/Both‘chemistry aptitude and chemistry training examinations
were‘given sfudents beginning their course in college chemistry.
The results imply that the frequently'expressed idesa: freshman

inétruétqfs would prefer to teach chemistry to students who
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-havevnever dabbed¥in the subject in higﬁ school” is not war-
ranted by the gra&es fhese students'make. It is unsatisfactory
to segregate students who have had}chemistry.

15 Crosby, 0. A., "Investigation of the Study Methods Used

by High School Chenistry Students™, Journal of Chemical Zducation,
7:687-8, HMay, 1930, '

This is a gquestionnaire study of the study habits of 170
high school students in chenmistry in Detroit in order to as-
certain their study habits. The students have no reguiar method
of studying-ehemistry. Too little time is spent in study by
mosﬁ”students.. Most students think the laboratory exercises help-
ful understanding the text. The main conclusion of this in-
vestigation is: "that it is a matter of 'how to study' as much

as merely as the matter of 'study'".

16 Curtis, Francis D., "A Study of the Vocabulary of Scientific
Articles Appearing in Daily Newspapers™, School Science and
Mathematics, 26:872-88, 1826,

-In a study of the vocabulary of scientific articles appear-
ing in daily newspapers the author used 630 articles of miscellan-
eous ‘content. His‘findings are: there is no appafent relation
between the size of the circulation or national importance of six
newspapers and the'peﬂcentage of seientific terms which avpear in
the miscellaneous scientific articles of the issues studied. The
percentage of Muncommon" words found in the miscellaneous scientifiec
articles is small, being on the average only 3.6 per cent. .The
resvective percentages of "uncommon” words appearing in these

miscellaneous scientific articles are approximately equal.
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17 Curtis, Francis D, and Gerald G. Wbods "A Study of a
ITodified rorm of the Multiple-Response Teqt" Jourhal of
Educational Research, 18:211- 19, . 1928.

This®is to determine some of the.relative merits of the
conventional multiple-response test having five choices, as,
compared to the modified form of this test. It is reasonable
to conclude that this modified form is more difficult than the
conﬁentional multiple reéponse.A'It is at least as good in a
numbéf‘of respects and better in several respects.

18 Dunbar, Ralph E. and Coazcher, Llg ie B., "A Study of ngh

School Chemistry Students Electing ChemlstrJ in College"
DChOOl Sciénce and llathematics, o? 675-88, 1932,

The findings indicate that there is a greater tendency
for high school seniors with credits in chemistry to elect
chemistry in college than it is for those without credits in
high school chemistry. |
19 Dunbar, Ralph E., "Subjects taugnt by high school Cnemlatry

TDeachers of South Dakota", Journal of Chemical Education,
11:879-20, Sept. 1934.

The data for this article was obtained from official

reports énd,records on file ihvthé office of the South Dakota
Department of ?ublic.Inétruction at Pierre: in South Dakota
it is .not desirable to prepare high school teachers to teach
.chemistry alone. The students who plan to teach chemiétry

should have minors in mathematics, biology, and physics if

possible as these subjects are most frequently taught in con-
Junctlon W1th chemlstry. Other subjects often taught by the
chemlstry teacher are hlstory, commerical arithmetic, economics,

geography, commercial law, home economics, bookkeeping, music,




110

Letin, and English. Nine-tenths of the chemistry teachers of
South Dakota are men; Twenty-threg and three tenths of the
four-year aderedited high schools of Soﬁﬁh Dakota teach éiem-
istry. Oﬁly five of the chemistry teachers of South Dakota
teach chemiStry only. _

20 Dunbar, R. E.; Holgate, C. H., and Harkness, J. .,
"Term Paper Practice in the Teaching of High School Chemistry

in the United States", Journal of Chemical Education, 5:1440-6
ov. 1926, ' '

This is aVQuestionnaire studylof term paver practices in
teaching chenistry in the high schools of the United States. In
all the schools requiring term papef, industrial topics_were
used énd»household topiés were next in popularity. Fifty—tﬁo
ner cent df the schools required tern papers written. TForty-
se#en'per cenf did nbt réquire term vpapers written; Seventy-
four ﬁer cent iequired 6ra1 reports, and twenty-six per cent
did nof require oial reports.} There were many benefits that science
teachers1ﬁhoﬁght wére derived from‘term papers.

el Entriken, J. B. and Hodge, F. C., "A Texas High School Science
Survey“; Journal of Chemical Education, 2:199-207, 1925, _

From this survey‘it is shown that: one-third of all schools
requiée no scienée whétever. TWenty-tWo pér cent bf allbstudehts
enrolled in science werektaking but three different courses.
Fifteen per cent of the teachers are teaching other subjects. lost
of the/teachers were Qdegree holders;

22  EBverheart, W. A. and Eobaugh, W. C., "A Comparison of Grades.

of Students Who (2) have had and (b) have not had High School
Chemistry™, Journal of Chemical Education. 2:770-775, 1932,

In this study the grades for two groups of students were
compared: those who had had high school chemistry snd those who

had not had high school chemistry. The conclusion reached was

—
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. that having hadlpreparatory chemistry is by no means a guarantee

of success in coliege chemistrylgnd,the handicap of not having

had preparatory chemistry will not'heéessarily condemn a beginﬁing
student to fail, . ‘ y

23 Fay, Paul Jo, "The History of Chemistry Teaching in American

High Schools", Journal of Chemical Education, 8:1533-1556, Aug.

This is an examination of the literature and souce material
in ordei to trace the development od chemistry teaéhing. It was
found that during the first three quarters of a century chemistry
teaching was superficial but rather Practical., The period was
followed by one in which the laboratory tended to dominate.

Since about 1910 the study revealed that there has been evident

trends toward the development of soecisl objectives towards great-

_er emphasis on the practical aspects, and towards a better adapt-

‘ations of the need of the pupils.

84  Prank, J. O., "An Experiment in Visual Education,™ Journal
o0f Chemicgl Education, 10:90-91, 1933,

An anal&éis of students' interest in various types of slides
used'ih 6hémistry cdursés. The findings indicate that in many
casés.théVS1ides are of no value or aid in téaching’chemistry.
One of the greatest values resuiting from the use of slides lies
in the interest they‘prOVOke. Some élides which seemed to have
little teaching value were rated highly by the students because
of the interestthey provoke. |
“dr Gérnad,m I. C. and Gates, 7. B., ™High School Chemistry

and the Students Record in College Chemistry", Journal of
Chemical Education, 6:514-17, 1929,




The calculations made in this study were made from the
registrar’s office}of the univers;ty, If students are arranged
in the familiar groups denoted variouély as A, B, C, D, then
the dlfferences shown ere almost sufficient to place the average
q’cudent Who has had high school chemlstrJ one group hlgher than
the one who has not had such a course.

26  Garner, Edlth, "A Study of Chemistry Examination uestions

Given by Varlous States and Cities in the liiddle West and Bast",
School Sclence and llathematics, 27:140-43, 1927

ThlS is a study of examlnatlon papers in order to determine
the type of chenmistry taught in the various states and cities
of the middle west. The questions asked on these tests in order
. of the nﬁmber asked are as follows: memory tests (define terms);
use- of symbols, formulas, ete,; laboratgry, commercial, and
industrial chemistry problems; miscellaneous.
27  Glasoe, Paul llaurice, "Residue of High School Knowledge
Utlllzable in College Chemlsury"ﬂaJournal of thmlgal Education
10:571-574, Sept. 1933

This is an investigation to evaluate the influence of
high school chemistry on the grades in first year c¢ollege chem-
istr&; ;The experiment was conducted with sections numbéring
about éight eéch;‘twelﬁe tests were‘given dufing the sécond
Semestér. The results point to one fact. Students who have
had high schobi chemistry schieve more than those who have not
had high school éhemistry. - |
28  G@Glenn, E. R;,'"An.Investigation‘of the Types of Classrooms

for Chemistry and Other Sciences in the Small High School",
Journal of Chemical Education, 6:634-6%4, April, 1929,




Erom questlonnalre studles and personal visits it was
found that the comblnatlon 1aboratory and classroom as proposed
in this 1nVest1gatlon offers numerous advantages.

29 - Graham, H. C., "Notebook Methods in High School Chem-
istry", Journal of Chemical Education, 7:1122-24, liay, 1930,

This is a questionnaire study to determine what notebooks
metnods are belng used in the oest nigh schools of the country.
The data 1ndlcated that the requlrement of only brief notes is
general. |

30 ﬁanske, C. P., "Sex Difference.in’High School Chemistry",
Journal of Educational Research, 23:412-26, May, 1931,

' Phis is an investigation to study the relative performance
of boys and gifls in high school chemistry. Both groups were
paired as equally as possible. From the results of tests
it Was_shown~that there is no great difference in intelligence
of beys and girls. The boys had 8 better science preparatioh.
The medium‘scores made by the end of the semester was higher
for ‘the boys than that made by the girls.

8l ' Hendrieks{ B, C, and J. S. Chambers, "Chemistry Teachlng
in Nebraska“ Scnool 301ence and Mathematlcs 29:138-41, 1929

Thls is an 1nveet1gat10n to ascerﬁaln some facts relative
to chemistry as taught in Nebraska hlgh schools and colleges.
The findings indicate: high school chemistry is not offered
.in e;large per cent of high scheols in Nebraska; a fair per cent
of high school students continued chemistry in college; the

chief argument against high school chemistry is the‘cost.
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132 Herrmann George A., "An Analysis of Preshman College
Chemistry: Grades . with Reference to Previous Study of Chemistry™,
Journal of, Chemlcal Education, 8: 1576 86, July, 1931

This study attempts to determine Whether high school
chemlstry 1nfluences the students' grade obtaind in college. ,
e finding indicate that the study of high school chenistry
course,»at least, in a majority of +the cases, is advantageous
to the student who enrolls 1n college chemlstry.
53 Horman, T. B. and Hodge, Harold C., "A Study of the

?ellablllty of Examination Marks in General Chemistry", Journal
of Chemical Education, 8: 2071 78, Oct..l951.

The research worker sent the median paper in general chem-
istry to one hundred instructors in gemneral chemistry. Sixty-
four graded 1lsts were returned A wide variation was found in
the evaluatlon of each questlon and in the total score.

34 Hlnes M. S "Of What Value is the High School Course in

Chemistry to Those Students Continuing the Subject in College?"
Journal of Chemical Education, 6:697-707, 1929.

These results 1ndieate a sllght superlorlty in perlormance
as shown by grades for tne student entering college with a unlt
of hlgh school chemlstry. The facts were got from a college
Whlch separates college chemlstrJ students into two groups: one
requlrlng and one not requiring a unit of high school chemlstry.
%5 Hopkins, B S. and Dawson, H. G., "Visusl Education in
Elementary College Chemistry", School Secience and lathematics,
52:553, 1932. '

The experimenfefs4believe that they can draw no definite
conclus1ons because their experlence has been too limited. They,
afxlrm, however, thelr falth in the educatlonal value of motion
plctures and exoress thelr bellef that V1sual education will

furnlsh a valuable method for the training of the youth of the

future.




.86, . Howe, Francis W., "Diagnostic Teaching of Cheémistry",
School Science and Mathematlcs 34:700-13, 1934,

‘l‘) o

In the beglnnlng classes of” chemlstry students used in

tnls experlment two groups constltuted the control group;
two other groups the experimental group. The control groupé
were taught the-traditional way. In all stages of the teach-
ing of the experimental groups, diagnostic tests were used

to discover and correct students' difficulties. The experi-
mental group made greater progress than the control group.

37 . Hunter, George W., "Science Sequence in the Junior and
Senior ngh School™, School Science and Mathematics, 33:214-
243, 1938 ' '

- This is a questionnaire study which attempts to ascertain
tendencies in the teaching of science in one thousand high
schools. Some of the tendencies are: general science is
growing in popularity; hygiene is entering the junior and senior
high schools; biology is still generally offered in the tenth
yea?; physiography is decreasing in importance; enrollment in
the special sciences is rather small including chemistry; the
.8cience.courses are more closely reiated now than they were
twenty 'years ago. R
38 Hurd, A. W., "Present Inadequacies and Suggested Remedies

in the Teachlng of High School Science", School Science and
Mathematics, 28:637-39, 1928.

. This is an attempt to discover what authortative writers

- on the subject believe to be-inadequadies in the teaching of
high school science.  Ninety-two statements 87 fifty-two author-
ities writing between 1900 and 1912, and one hundred thirTty-two
statemehté”of fifty~eight authorities writing between 1913 and

1926 constitute the sources of this analysis. Some of the




inadequacies found are in order of theirﬂimportance: poorly
defined aims and obﬁectives, poor training of teachers for
particular:jobs, laeck of scientific'meﬁhods for determining
futurée changes in courses.

%9  Jensen, 3. H.,, "High School Science Survey of South
Dakota®™, Journal of Chemical Education, 4:897-904, 1927

This is an investigation made from questionnaires and
reports of superintendents: of public instruction with a view
to fOrmulationg.suggestions indication how science teaching
in this state might be'plaeed upon more rational basis than
it is at the present. The followihg would help: a carefully
planned course of study for science teachers in summer school,;
a high school mmnual with suggested plans and time schedules;
clearing house to furnish teachers with help in ordinary
equipment. |
40 Knox, W. W., "The Demonstration Method Versus the Lab-
oratory. Method of Teaching High School Chemistry"™, School
Review, 25:376~86, 1927.

In an investigation of the advantages of the demonstration
method and the laboratory method, it was found that} the -
demonstration method is superior to the laboratory method
in teaching mentaliy heterogeneous groups of pupils for the
purpose of immediate retention of subject matter in high
scnool chemistry. Demonstration method is better suited for
vresentation of information for relatively permenent retentiomn.
It is equal for imparting to a group of pupils a scientific
attitude and training in a method of attack on new problems.

The dembnstration method provides superior opportunity for o

adaptation to individual differences in mental ability. The

o



-laboratory method is slightly superior to the demonstration
so far.asipfoviding»knowledge and method of attack is concerned,

41 Koos, L.V., ™Overlapping in High School and College",
Journal of Educational Research, 11:328-330, May, 1925.

The results of therstudy show that chemistry is the
onlyvone of thé college sciences in which there is any re-
cognitihn of overlapping. There is, thus, an all too common
ﬁisregérdvin the collége of what the student has‘compassed
in hié»péiiod'of high school training,

4 Melan, L. E,, "Brief Survey of the Mechanical Fundamentals
J% Chemistry Taught in the United ‘States", School Science and
lMathematics, 32:149-55, February, 1932. . '

‘Ihis is a questionnaire study to determine the funda@entals
~of ehééisﬁry taughf in 101 schools. The more fundamental
aspécts of‘cheﬁistryAafe‘taught in most schools, while the
more aﬁstract aspects of chemistry are téught in fewer schools.
43 Malin, J;‘E.; "4 Diasgnostic Study of Students' Difficulties

in Chemistry and the Effects of Application of Remedisl Measures”,
Journal of Chemical Hducation, 5:208-17, 1928 -

This is an analysis of students' difficulties in chemistry
given'ﬁb high school students in Sworthmore High School, Sworth-
moré,‘annsylvania..‘The Kinds of difficulties met in Sworthmore
High School chemigstry courses can be classified under two genersl
headings: "information" and Ttasks™. Information involves
memofy Work;_and tasks involveS»memory and reasoning. The tasks
found difficult were: valence problems, naming formulas, writing

egquations. -
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44 Nash, H. B. and M. W. Phillips, "A Study of the Relative
Value of Three Methods of Teaching High School Chemistry",
Journal of Educational Resesreéh, ;5;5?1-79, 1927,

This is an experimental study tb‘determiné which eof
phreewmethods is the.best in the teaching of high school ,
chemistry: the pupil method, the combination method, or the
insfructof method.r In the pupil method the pupilé were
allowed to work as they pleased. In the combination method
both demonéﬁrations, 1ecturéé, and 1aboratory work wers used.
In the instructor method the instructor did the work and &
performed tﬁe expériments. In the,final test the mean for
the instructor group was highest; the pupil group ranked
second; the combination group was last,

45 Nathonson, Joseph, N., "Commercial Processes in High
School Chemistry", Journal of Chemical Education, 26:633, 1926

'Thié‘is a textbook analysis'to determine the commercisl
proéesses‘founa in five high school chemistry texts. Over
fiffy éommeréial processes were found in chemistry textbooks.
The prqgeéses weie classified as essential, very important,
impérf;h% and’interésting, This sfudy showed‘that’tethooks
are hbt‘giving és muchjsﬁéée and emphasis to the really important
processes as the& are to the less important processes.
46 Naudsin, G. G., "Administrative Study on the Teaching of

Chemistry in the Secondary Schools of South Carolina", Journal
of Chemical Education, 9§550-64, 1931 :

“fhis is a qﬁestionnaire study to determine the status of
the téaching of chemistry in the state of South Carolins. De-
taiied’quéstidns“were asked of the secondary school teachers
concerning the schobls, the class, and the teacher. Thé results

of the survey were favorable and placed the teaching of chemistry




.on & par with other states where similar surveys were made.

47  TNuser, Arles, "A Study of Chemistry Found in Agrieultural
Periodigaigf,,School Science and Mathematics, 26:471, 1926

This iS_a study to determine the knowledge of chemistry
neoesséry‘for an individual who is to'readlintelligently ,
agricultural periodicals. A study was made of three agri-
cultnrai'periodicals of widest circulation., The study included
issues of ten years' publication. The analysis shqwed that
thérehis aichronological increase in the use of chemistry in

agricultural.periodicals.

. 48 oppe, G. 4., "Status of Chemistry in Texas High Schools",
Journal of Chemicsl Education, 6:1748-58, 1929,

This is a survey of 138 schools to determine status of
chemiéfry in respect to number of schools offering subject and
the number of pupils gtudying it. The following facts are
outsfanding: a general dissatisfaction with the materials and
methods' of the chemistry course; a need for courses in the teach-
ing of the various branches of science; teachers still required
%o haﬁdlé tdb many‘sub@ecté; especially in the small high
» schddl{”allaek of preparétion of students before taking chem-
istrj;'ﬁhe tendency to introduce outside material into the
course to make chemistry more effective. |
49  (Otto, Cliff R. and Mabel Claire Inlow, "Do Students Who

Study . Chemistry in High School Elect that Subject in College?"
School Science and Mathematics, 30:292-4. March, 1930,

‘This is a study of 906 degree graduates of a state

teachers. college. It was not shown conclusively that students
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in this ;nstitution who have studied chemistry in high school
are more likely to elect courses in college chemistry than
those who have not received.instruétion‘in chemistry in high

schdol, Fifty per cent of the students who took'chemiStry in

‘high school took it in college.

50 Parr, Rosalie I{, and Mable A. Spencer, "Should Laboratory
or Recitation Have Precedence in the Teaching of High School
Chemistry?" Journal of Chemical Education, 7:571-587, March 1930.

In this study two groups of students were used, One group
was ailowed to WOrk in the laboratory before discussion and the
other grqub had‘discussioh before laboratory. The calcium unit
was‘studied by both groups. The findings were: for the total
population tested the recitationkfirst method is somewhat superior
to theilaboratory‘first method‘of teaching. A teacher's prefer-
ence must have some influence upon his Success in teaching by
experimental procedures. Both methods seem to work well for
bright pupils. For &gller students the recitation first method
gives better results. ‘ “ |
51 Payne, V. F., "The Lecture Demonstration and the Individusl
Laboratory Method Compared", Journal of Chemical Bducation, -
9:982-39, 1982,

Thié is a study that compares the findings of an experiment
treating with the lecture demonétfation and the individual
laboratory methods of teaching chemistry. The majority of the
studies reveals that the individual laboratory method is not
functiﬁging;

52 Pefsing, K. My, "Present Specific Objectives in High
School Chemistry", Journal of Chemical Education, 6:1958-76,1929

~

0
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This is a questionnaire study. It indicated a lack of
qualitative and quahtitative investigétions of the content of
high school courses of study in chemistry.

53 | Persing, L. M. "Testing Laboratory Technique in High ,

School Chemistry™, Journal of Chemical Education. 6:1321-320,
1929

Tests were constructed and administered students who
had had one year of high school chemistry. Results do not
warrant definite conclusions. They would indicate that it
is possible tq measﬁre 1aboratory technique as a product of
leboratory practice. .

54 Péterson, Hugh W., "Status of Chemistry Education in

Uteh High Schools", Journsl of Chemical Education, 8:2079-86,
October, 1931. ‘

‘This is the report of a questionnaire study indicatihg the
prevailing conditions and practices in general in Chemical
Education in Utah High Schools. The enrollmen: in high school
chemistry waé found to be low. Many of the teachers majored
in unrelated fields of chemistry instruction. The median train-
ing of the chemistry training of teachers in Utah High School
is thirty-three hours. Mést of the teachers have had consider-
able teéching experience,

55  Phelan, Earl W., "Are Chemistry Students More Intelligert
than Others?™ Journal of Chemical Education. 6:630, Nov. 1934

A frequéncy distribution of I. Q. scores was made. These
results strengthen the belief that the study of chemistry in
high school gives the students a real advantage in a common

freshman course in college.
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96 phelan, E. W., "Status of Chemistryrand‘Chemistry Teach-
ing in' Ohio High Schools", Journal of Chemical Education,
6:2196-202, 1929.- : R -

The questionnaire method was uSéd Yo determine the status
of chemistry and chemistry teaching in Ohio high sshools. The
inexperienced teacher must start out in small school where he
has to handle several subjects. Those who ha;e studied chem-
istry seriously eithef become principals or graduate to city
high échools, where equipment is usually adequate and the‘teach—
ing load is not so great. The average student finds the-subject
too theoretical., Teachers are trying to bring the subject in
range of student comprehension. The suggestion has been made
by several that college preparatory students be separated from
the rest, and that wherever possible different courses be taught

the two groups.

o7 Powers, S. R., "Achievement in High School Chemistry--an
Examination of Subject Matter'", School Science and Mathematics,

25:53-61, 1925,

This is a report of the résults of various tests given
to find achievements of pupils in éhamistry. Pupils who have
had & year or more of high school chemistry show, on continuing
the subiect in college, a comparatively small progress in total
attainment in chemistry, as'showﬁ‘on the Rich Tests. Figures
indicate that the traditional course in 5general chemistry",
required of those who offer chemistry at enfrance, is far from
being highly efficient in producing increase of attainment in

the sub ject.




58 . Powers, S. R., "A Comparison of Accomplishment in
Chemlstry of Student in English and American Secondary
Schools", Journal of Chemical Educatlon, 4:1505-14, 1927.

Terman Tests were used for the 1nvest1gat10n. This re-
port is not adequate basis for conclusion that achievement in
chemistry in English secondary schools is inferior to the
achievement in American schools when the period of instruction
is constant.

50 waefs S. R., "How Long Do Students Retain What They

Have - Learned Fram.ngh School Chemistry9" Journal of Chemical
Education, 2:174-180, 1925,

‘This study is concerned with a test given freshmen
entering the University of»Minnesofa who had studied chemistry
in high school. The conclusion is that specific information
about subject matter of high school chemistry is rapidly for-

gotten.

60 Powers, S. R., "Some Problems of Curticulum and Method
of Instruction in High School Chemlstry", Journal of Chemical

Education, 2:998-1007, 1923.

This is a compilation of the quectiﬁes of the wvarious
phases of chemlstry 1nstruct10n, drawn from reseach studies
in the field. The obgectlves con51dered were: the knowledge
aim and fhe preparatory aim.

61 Powers, S. R., "The Correlation between Measures of

Mental Ability and Measures of Achievement in Chemistry",
School Science and Mathematics, 28:981-7, 1928

Most of the data for the solution of this problem was

obtained from a cooperative study conducted by chemistry teachers

of North Bastern Ohio Chemistry Teachers Association. The
I. Q.'s of a group of students was first determined. They

were then given Powers General Chemistry Test at the end of a




semester'of chemistfy., The findings indicate that intelligence
as measured by 1ntelllgence tests 1s a factor of succe ss, but
Wlthin the range of ability of the students tested it was not
1mportant. |

62  Powers, S. R.,‘"A Vocabulary of Scientific Terms for
High School Students", Teachers College Record, 28:220-45, 1926

The result of thiS~study is a vocabulary of the scientific
terms. Chemistry textbooks are largely the product of gradual
evolution and like many things in biological evolution, this
has not resulted in perfect édaptatibn to existing needs.

63 Powers, S. R., "The Vocabularies of High School Science
Textbooks", Teachers College Record, 26:362-92, 1925.

In preparing these lists of "uncommon" words used Thorn-~
dike'Wés followed with but slight’modification. It was found
that fhe chemistry vocabuléries appear to be too difficult.
This due not only to tﬁe fact that too many words are used but
aiso td fhe fact that meny are unusual and find no usage out-
fide of works’pfépared for highly specialized study;

64 Prultt Glarence M., "Aim and Content of Chemistry

Laboratory. Manuals", School Seience and Mathematics, 26:507-
11, 1927 .

The invéstigﬁtor atféﬁ@té to determine the correlation
between the aims of chemistry teéching férmulated by the
Committee or Reorganization of Science in Secondary Schools
and the experiments given in fiteen representative laboratory

manuals. The conclusions were that as a whole, there is a

relatively low degree of correlation bétween the aim of chenm-

istry teaching and control of laboratory manusal.
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.65  Reed, R. Pb., Kluckholm, J., Salter, C, and Gies,
"Differentiation of Chemistry Course for Variations of
Learning Capacities of Pupils", Journal of Chemical Education,
6:327-32, 1929 : . N

Tests were given the student groubs of one teacher who

had given the same instruction as far as possible. For fast’
classes, the regular test work; for average classes, the
regular test work; for slow classes, the regular test work

is required.

66 ~ Reed R. D., "High School Chemistry Demonstration",
Journal of Chemical Education, 6:1905-9, 1929.

This article is to report the finding of investigators
of the vélue of lecture demonstration in all science work.

67 Reed, Rufus D., "Preparation of Science Teachers of
New Jersey", Journal of ‘Chemical Education, 9:326-44, Feb. 1932.

. - The gquestionnaire method is used in this study. It is
not desirable to prepare to teach one science only. General
science ranks first in number and size of classes, biology
is second, chemistry is third, and physics is fourth. The
desirébie ﬁinimum‘épience training fro beginning‘science‘
tea&hing éhoﬁld include two yéars éach in biélogy,'ﬁhysics;
and éhémiétry with‘a couiée in giology and in éstronomy; More
work 1s desirable in the sciénce field of major interesﬁ.

68 Rich, Stephen E;,"Achiévements of Pupils’in Chemistry",
School Science and Mathematics, 25:145-49, 19z05.

. From the results of examinations made up of many &and
distinetly different items and given on each of three years
é just before the close of school to students who had studied

qheﬁiétry.fhroughout the year, it was concluded in the case
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of each test that large proportlon of the content of high
school chemlstry is of little or no value for many who study
it. Certalnly there are large numbers who effect no mastery

of the subject matter. It appears that there are 1ndeed many
schools in which nearly none of the students obtain any mastery
of the subject matter which is presented to them. The second
test shows that such mastery as is obtalned is rapldly lost
when the student was out of school.

69 Roberts, Ethel L., "A Study of Existing Science Glubs

As Portreyed by Current Science Magazine Articles", School
Science and Mathematics, 32:948-53, 1932.

This is an analysis of thlrty-flve separate periodicals
sheWing that information in erticles is not adequate to meet
demands of new organizers or of present directors. The author
lists in order of importance the items that most writers of
scienCe‘club articles'aeemtworthy of mention.

70 ‘Bogers, T. A,, "A Survey of Chemistry Teaching in Wisconsin
High Schools'", Journel of Chemical Education, 5:1415-24, 1928.

 The statement: "Chemistry is one of -the most poorly
taught subjects in the‘high,school curriculum," challenged
the autuorjtofconduet”a survey of the conditions existing
throughout the state to determine whether or not there existed
some- basis for the above statemeut. Questionnaires were sent .
to teachers of the state. The teachers of chemistry along with
the teachers of other science subjects have been slow to appre-
ciate the importance of the methods side of presentation.

7l . seofield, Maude B., "An Experlment in Predicting Perform-
ance in General Chemistry", Journal of Chemical Education,

4:1168-75, 1927.
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The 1nvest1gator gave tests to ascertain students®
abllitles necessary for successful attalnment in chemistry.
The tests'measurelncllnatlon'to pay attentlon and to follow
directions." | : | ‘ )
78 Scofield, Maude B., "Further Studies on Sectioning

in General CGhemistry", "Journal of Chemical Education,
7:117-26, Jan. 1930.

_ Thls is an.lnvestlgatlon to determlne the best method of
sectionlng students in college chemlstry. It was brought
out that high school grades in mathematics served as a
fair;y geod_gnide in sectioning both those who had and those
who had‘not had chemistry before. High school physics grades
were net‘as_reliaele as high schoel mathematics greades in.
sectioning. High school chemistfy and mathematics grades
served as a better basis for sectioning than high school
mathematics grades alone. Tests given at the beginning of
the quarter,are 8lso useful in finding the poor chemistry

student.

75  Searle, 4. H. and Ruch, G. M., "A Study of Sclence
Articles in Maga21nes" School Scienee and Mathematlcs,b-

26: 5890-96 -1926.

Concernlng the amount of sclentlflc informatlon the
publlc pays for in standard megazines, the author found the
followlngg biology sixty-two and twe tenths per cent, physics
twenty-six.and three tenths per cent, chemistry five and one
tenth:per cent, general,science four ner cent, and agriculture

two and four tenths per gent.




.74 Silvermen, A., "Intensive Training in Chemist¥y",
Jburnal of Chemical Bducation, 5:317-23, 1928.

Thls 1s an experlmnet to determlne whether mixed classes
in general chemlstry do as well as classes where the students
are separated,on the basis of’preparatory training. The flndlngs
indicate that mixed classes do not do as well as segregated
classes;‘ Also the experiment proved that intensive instruction
yields a'higher percentage'of”Superior grades than interrupted
training. |
75 = spurgin, William, "The Use of the True and False Test

in Chemistry Teaching", Journal of Chemical Education,
2:936-38, 1925.

'An analysis of the results showed that out of 151 caées
Where.the pupil did not attgmpt an answer on the short answer
taest, one hundred were "guessed" right on the true and false
test. This bears out the view that a student may not possess
a knowledge definite enough to formulate a correct answer
himself, but be able to recognize the correct answer or detect

the -wrong one.

76  Steiner, L. E., "Contributions of High School Chemlstry
_toward Suceess in College Chemistry Course," Journal of
Chemicgl Education, 9:5300-38, March, 1933.

A 'study of the chemistry students of Oberlin College was
madé. Students Whé have had high‘school chemistry stand a
better chance of making good grades in the first year course
than.stu?ents without such prepération. Students who haVe'had
hignvschqpl\chemistry are approximately three times as likely

to continue as students who have not. The students in group two




‘Who contlnue appear to be somewhat more highly selected than

those in group one. The great dlfference in grades made during
the first .year may be due to: a selectlve role played by the
hlgh school course Whlch tends to attract scientificdally in-

¥

cllned students, the preparetlon given by the course itself

77  Stevens, Clarence P., "The New Courses in High School
Chemistry", School Seience and Mathematics, 32:244-50, 1932

This study is an examination of professional literature
:gg-replies from queries. Results seem to indicate that new
chemistry course in high school are not completely college
preparatory, but partly so and also adapted to the practical
interest of all students.

78  Stewart, A. R., "A Study of Difficulties in Chemistry",
School Sclence and Mﬁthematics, 28:838-48, 1928.

i'
|
h
|

» ‘I'he purpose of this sudy is to make an analys:.s of the
difflculties of students in general chemistry and to suggest
methods of overcomlng the dlfficulties. The difficult topics
in chemistry in order of their difflculty are: problems,
equations formulas, word equations, solutions, valence, dis-
sociation atomicttheory, and formulas with valence. »

79 Stubbs, M. F. "An Experlmental Study of Methods for

Recording: Laboratory Notes in High School Chemistry", School
Science and Mathematics, 26:233-9, 1926. ’

ln view of thevvarious differing opinions and the constant
problems whlch the notebook presents, the writer decided to
undertake an experlmental 1nvestigatlon in the hope of arr1v1ng
at some deflnlte conclus1ons regardlng the best method to

use for notebook work. _The following general conclu31ons seem

RN A R PR
sera e g N
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to be justified by the results obtained: the writing of the
procedure ‘or method followed does;not'appreciably aid the
memory in retaining the main facts of the experiment. The many
extra hours needed by the students to write separate dstailed
notes and by the instructor to correct them are not justified
by the results obtained. If separate notebooks are to be used,
they should contain only .a brief statement of the object of the
experiment and the answers to the questions given in the manual.
80 Thomas, Hopkins L., "A Study of Magazine and Newspaper

Science Articles with Relation to Courses in Sciences for
High Schools", School Science and Mathematics, 25:7930-80, 1925.

The results of an investigation to see what sceintific
information a person needed to know to read intelligently the
daily newspapers and a»selected list of magazines, it was found
that biology i8 the most common branch of science occuringQ
Less than one-fourth as much space is given pnysics and chem-
istry combined as is given biology.

81 . -Thompson, F. G. and Rantz, F. A., "The Status of Chemical

Education in the High Schools of the State of Washington"
School Science and Mhthematics 28:68- 73 1928.

This is a survey attempting to ascertain the enrollment,
value of equipment, and teacherypreparation in chemistry of
the secondary schools of Weshington. The findings are: "The
high schools of Washington have been classified upon a basis
of their enrollment. The money spent for chemistry instruction
is an.inverse ratio to the size of the school. The preparation
of the teachers is in direct ratio to the size of the school."

82 Walker, H., "The High School Chemistry Club", School
Science and Mathematics, 28:833-40, 1926

Reports from questionnaires sent 112 schools affirmed




131

that all argiinfgvor qf'any_properly conducted supervised
club,f»Aﬂl agreé‘tﬁgt there is a plqce for a'good club be-
cause_teache:s_are,pressed'fo? time'td,do the amount of reg-
ular olass_and_laboratory bek in the,usual course of chem- ,

istry.

83  Walters, 0., "Industrial Motion Pictures in the Class
room", Journal of Chemicgl Education, 6:1736-46, 1929

‘ReSults‘form the questionnaires indicated tlmt the most
interesting pictures were not the ones that students learned
from the most. Apparently;‘high instruction value is sacri-
ficed for high entertainment value; Some pictures appealed
to small minority. A majority of students profited by all
pictures. Additional films would very often have given ad-’
ditibnal understanding. Pictures were preferred to laboratory
because of less effort required. Pictures are more vivid
than viéits to plants. They do not involve many technicalities.

84  worstel, R. A., "Chemical Education In Iowa High Schools",
Journal of Chemical Education, 6:1503-11, 1929 \

;The results of the questionnaire study would indicate
that there is noting wrong with the training and experiencé
of teacﬁers throughout the state. Subscription to a small
chemiétry publication will prové‘helpful in stimulating in-
terest. Chemistry teachers will do well to remember that
theif value to the community will nbt be determined by their

qualifications alone but rather by how much chemistry they

can inpart to those under them.
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-85 . -West, Guy 4&,, "Influence of High School Sciénce on Grades

in College Chemistry", School Science and Mathematics, 32:911-
3, 1932. ’ : ' : A

'Phe ‘number 6f units of high schdol science a student has
taken is of less importahce for his success in chemistry at '’
New Mexico State Teachers College than are some other factors,

notably intelligence.

86 Westland, E. H., "How to Get a Closer Relationship between
the Chemistry of the High School and College", School Science
and Mathematics, 26:44-40, 1926.

Questionnaires sent to eight out of twenty universities
and colleges revealed concerning the relationship between the
chemistry of the high school and college that: colleges are
recognizing the work that is being done in high school chem~‘
istry. A closer relationship means that thorough methods of »
presenting the subject to high school students must be developed
so that they will have learned to think and know the true
meaning 6f chemistry and its applicatione.

87  Wnitton, Emma, "Science in South Carolina High Schools",
Journal of Chemical Education, 11:578-479, Oct. 1934.

Information was got from the State Department of Education,
reports of county superinﬁendents of education, and of super-
intendents and teachers of individual schools. The writer is
forced to draw the conclusion that South Carolina is far behind
in the teaching of science in her high schools, and that one of
the most crying needs of the education system of the state is

& greater emphasis upon science, scientific equipment, and
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. especially prepared teachers.

88  Zeismer, Gustave, "Academic and Professional Training
of Science Teachers in Wisconein', School Science and Math-

ematics, 29:931-42, 1929

Information from questionnaires.sent to the teachers of

science in Wisconsin indicated that science teachers, in general,
do not pursue professional courses to any great extent beyond

standard requirements.,
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