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I INTRODUCTION

With the desire of determining the present status

of the subject of chemistry in the secondary schools of

Connecticut, the writing of this thesis has been under-

taken. In order to secure the original Information for

this report a questionnaire, together with a brief letter

of introduction and return postage, was sent to the heads

of chemistry departments in 91 secondary schools of which

84 were classed by the Connecticut State Board of Educa-

tion as public high schools and 7 as endowed or incor-

porated academies approved as high schools. Sixty-five

returns, or 71,4^ of those sent out, were made. Sixty-

four schools are included in this study as no chemistry

is offered in the Commercial High School in New Haven,

Connecticut, which was among those reporting.

The questionnaire was composed of 46 items covering

a wide range of Information including organization, equip-

ment and common practices to be found in the chemistry

department of the average secondary school. VShile every

school in the state is not included in this report, the

writer believes that the results to be found in the body

of this paper represent the general status of the subject

of chemistry in the secondary schools of Connecticut.
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Various syllabi, magazine articles, and bulletins

relating to high school chemistry have been read, and

worthwhile suggestions have been included in this report.

It is hoped that whatever may be of value in this paper

to any particular locality will be adopted in the interest

of improving instruction in high school chemistry.

>
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II HISTORY OF HIGH SCHOOL CHEMISTRY

The origin and development of chemistry in the hi^

school will be given first with respect to the early

schools in this co\mtry, and later will be followed by

an account of the beginnings of the subject in the second-

ary schools of Connecticut.

A high school chemistry course was first offered in

the English Classical School, later called the English
( 1 )

High School of Boston, in 1821. It was introduced

primarily because of the demand on the school for instruc-

tion in subjects of a more practical nature than those

usually offered. However this chemistry as taught can

hardly be compared with that to be found in the average

course today - certainly not in content even though some

of those archaic methods may have been handed on and still

persist. There was practically no laboratory work. Most

of the experiments performed were conducted by the instruc-

tor as lecture demonstrations. It was purely a book sub-

ject with pupils being required to absorb the printed

page as such and reproduce its contents verbatim.

(1) "The Teaching of High School Chemistry" - J. 0. Frank
Chapter 2 - P. 6
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By the middle of the nineteenth century chemistry

was increasing in importance and was finding a place in

the curriculum of more and more high schools. This was

taking place even in the face of many prejudices and

handicaps, real and assumed. Chemicals and apparatus

were expensive and difficult to procure, hut chemistry

continued to make great advancement especially in the new

and more progressive schools. Still the "swallow- the-

text" idea prevailed and was helped by higher institutions
( 1 )

of learning in this respect. The Committee of Ten sou^t

to establish a uniform requirement for entrance to college

and demanded specially trained teachers. This brought

into the schools men and women who were inclined to teach

from the college point of view. The requirements of the

College Entrance Board have always had an Important influ-

ence on the high school chemistry course. The secondary

school that wished to enter its graduates in the leading

colleges of the day was forced to meet the demands of

this standardizing body. The period of college domination

of the high school began about 1870 and has not yet dis-

appeared.

(1) Report of the Committee of Ten on Secondary School
Studies. American Book Company, New York, 1894



tT’Xf Jimors ^xjr;>rT©t eaJ 'In ^IbbJtxz ?»rC^ ^a

a* eotl:^ © -^nin/ril s:av; >*>03 ‘^oft^v;^*toqttLi rti 3iiIai*e'Tonl stsw

t:fvf 2 l£iT .iiloofio*! jci^tji ^T< M fcfTv'. o'xnrr lo aiulj^/ol't'ix/o ari '

bna Qoolbvls'iq tn»«i 'to voi»l t./v.t nt nave acijiq

ew^S'iBqqa OfiB ali clcarfO .fteayrsea Xina l3 9*i .eqrci^brtijcl

<C‘t:re^afiyrio 'oijd .vixiootiq ctXi/oil'iIb £>a? avianeqxa eiaw

wan of£i al ci'qco oilfcSieorxavba :fn^T3 ©2tcz2 orf baunictnoo

~9i(u -//oXXiSws “ ajrt4 XXlcta .Bloorioa avXeea'Tc^O'iq O'fcxr. biia

sxioXd’t/^ J..'‘8ni 'rerf;^!/! b»qlaxl ei?« bne E>9liJiva*iq s©bl ‘'ctT:©:^

(Xj
cfxl^ifoa n»T “io aacfcrX/ryttoO. v>f!T .;t& 4iq‘io*x a tri;^ nl lo

030X100 otf oorfaqcfna lol cfneniBi fi/perr ^irfcllra^ 3 rfeXI'XxixtEO o^i

sLxlT .Eiorfofioct fcArriB'ict ^XlBlo^qa bebne/rrob baa

iloBo^ oS bonlXouX 010?’ nxlw riow^'.v dab ite^n Bloorfo’3 orf^t olcix

Oilrf lo 3 dnome»iJ;i/poi axfr ,^oXv Jo rnioq ea^IXco &x{q

-;/ilfiX ^roj^t'ioqcii na btib eyB.". la ovpd (naoa eaiya'i^xxa: -E-aoIXoC

^'XBbxxoroe oxiT .©eijuoo yq-tataario Xoorfoa rfp.iil onJ no eorre

^flXbaoX oiiq nX eojatb^-ig a:tl locJno ocT XHjdElw qatf-l Xoco'oa

lo ebiiaxaob ©rX^ c^eoiu od heo'iol bbv. '^ab odd io seaolaoo

noJ qoxtXciob ©39X100 lo boioroq oxf*' .ybod anXsib'isb/tBvts eirfct

-aXb loy JJcu Bad bnc 0V8 X Ixfoda xxb3®'X XoojXxxb ©xf'l lo

.bo'iBeqqa

Xoorfc’^. y-iabnooea xio rrol^ lo sadxtXKriroO odd lb d-ioqdH (X)
A^f^SX , ^iioY *051 tyasqmoO siooS xrBcX'i©xTtA. .ealbixdS



A few comments on the influence of the college over

high school sciences are significant* Professor George

H. Mead, of the University of Chicago, wrote that the

’’university influence upon the study of science has not
( 1 )

been fortunate”, resulting in the isolation of science

from the experience of the child, and in restricting the

extent of the field of high school science. Professor

R. A. Millikan, also of the University of Chicago, in

discussing Professor Mead’s paper, said, ’’This influence

has been unfortunate because it has tended to force

university methods and university material into a sphere

of education to which they are wholly unsuited”. Presiden

David S* Jordan, of Stanford University, wrote, ”To

demand thoroughness of secondary instruction and to en-

force this demand in any practical way is the duty of

the college, but the question of what the high schools

shall teach is a question for those schools to decide
(2)

for themselves”.

Under the influence of students returning from Ger-

man universities after 1850 the importance of laboratory

(1) School Review - April, 1906

(2) Popular Science Monthly - July, 1908
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work increased so that by the end of the century prac-

tically every high school offering chemistry made pro-

vision for laboratory work.

While the period of college domination had a bene-

ficial result on the teaching of chemistry in the begin-

ning by setting up standards and requirements, it worked

to the ultimate disadvantage of the hi^ school until

about 1910. Since then conditions have changed and we

find new aims, methods and subject matter embodied in

most of the high school chemistry courses of today. The

trend has been toward practical chemistry and a number

of text books, which were written with modern educational

principles in mind, have appeared on the market.

The growth of chemistry in the secondary schools

of Connecticut closely parallels the general develop-

ment mentioned above. The first mention of chemistry

as a separate subject in any school in Connecticut ap-

peared in the curriculum of Emerson’s Female Academy in
( 1 )

Wethersfield, in 1826. In 1833 the curriculum of the

Ellington School included chemistry. The first permanent
( 2 )

high school in the state was in Middletown in 1840 and

chemistry is found in the list of subjects of Instruc-

(1) "The Rise of the Public High School in Connecticut"
alias Hertzler - Warwick & York - Baltimore - P. 11

(¥j Ibid - P. 50
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tion. Later we find chemistry being taught in the Hart-

ford Public High School in 1848, in the New Britain

High School in 1853, the Norwalk High School in 1855,

the Waterbury High School in 1858, and the New Haven

High School in 1863. Since then the high schools in

Connecticut have grown in number until at the present

time there are ninety-one recognized secondary schools

in the state, practically every one offering instruction

in one or more courses in chemistry.

There seems to be no tiniformity as to the grade

chemistry should be taught in these early schools -

some offering the subject throughout the senior year,

others during the middle class of a three year school,

and others only during certain terms of middle or senior

years. Two early text books used were "Johnston’s” in

the Middletown High School in 1850, and "Gray’s" in the
( 1 )

Hartford Public High School in 1851.

(1) "The Rise of the Public High School in Connecticut"
Silas Hertzler - Warwick & York - Baltimore - P. 77 1 .
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III Alms and Objectives

As one looks over the various syllabi for high

school chemistry, it is evident that chemistry is sup-

posed to acquaint the pupil with his environment. This

is as it should be,but unfortunately is true in only a

minority of the better organized courses. To many teachers

chemistry is just another subject to be taught and to

many pupils to be passed at examination time. It is cer-

tainly of little real value to merely expose boys and

girls to many apparently uninteresting facts of chemistry.

Discovery and invention within the last fifty years have

brought tremendous changes in the daily life of the aver-

age person. And so in teaching chemistry it seems evi-

dent that we should teach pupils so that they may be

better able to appreciate chemical principles with which

they come in contact and properly apply these principles

to their everyday life.

In 1920, Bulletin 26, Department of Interior, Bureau

of Education, appeared entitled "Reorganization of Science

in Secondary Schools". »Vhile probably in need of re-

vision to meet changes in conditions since 1920, this

bulletin nevertheless contains a great deal of valuable

material relating to the aims and objectives of hl^

I
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school chemistry and should be familiar to every teacher.

It might be well to include here a list of objectives

for teaching chemistry, similar to those to be found

in the above bulletin.

1. Instruction in minimum essentials which make up

main body of a high school chemistry course.

2, Appreciation of the value of chemistry to dally

life including health. Industry and recreation.

3. Development of proper manipulative skills, habits

of neatness, interests sind attitudes.

4, Training in ability to apply scientific methods

to problems of everyday life.

6, Exploration and guidance in reference to further

work in chemistry or applied science.

In teaching chemistry it must be recognized that

Important emphasis should be placed on carrying out the

above objectives. Many high school pupils who take

chemistry have no intention of using it as a foundation

for their life occupation. This is an important group

and the one whose needs must receive careful considera-

tion. The second group will probably use their high

school course for further study in chemistry, medicine,

pharmacy, etc. Regarding the former group habits which
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will be of direct value in life, and not habits limited

to the application of chemistry alone, should be the

chief objective. In chemistry the pupil should obtain

a chemical viewpoint and recognize that substances can

now be made according to prescription, in amounts needed

and with desired properties. Examples of such achieve-

ments are the synthetic production of explosives and

fertilizers, the artificial production of silks, dyes,

and the utilization of many by-products. In addition

the pupil should learn to reason from observations and

be able to apply scientific laws to explain and modify

factors in his environment.
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IV ORGANIZATION OF DEPARTMENT

A. Personnel

From sixty-four returns of a questionnaire sent

to ninety secondary schools of the state of Connecticut,

the writer has found wide divergencies in administration

and organization of chemistry courses. A total of eighty-

nine teachers were reported teaching chemistry in the

sixty-four high schools to 5,420 pupils or 10.37^ of the

school enrollment. In 1914-15 there was reported in the

public schools of the United States a total of 86,031

pupils taking chemistry or 7.38^ of the school enrollment*

The accompanying table will Indicate the great variety of

subjects taught or duties which are filled by chemistry

teachers. The range is from a school where four teachers

give full time to chemistry to one where chemistry is

offered every other year and the teacher is assigned

four other subjects.

The average number of pupils per teacher was found

to be 60.9 with a range from one school where four teach-

ers give part time to 107 pupils to three schools where

one teacher gives full time to 150 pupils in chemistry.

With reference to organization of the department, forty-

( 1 )

(1) Report of the U.S. Commissioner of Education 1916
Volume II - pp. 487-489
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TABLE I. Subjects Taugiit or Duties Assumed by Chemistry
Teachers as Reported by 10% of High Schools in

Connecticut

Subject Number of
Teachers

Chemistry (alone) 52

Physics 30

General Science 26

Biology 23

Mathematics — — 13

American History 4

Mechanical Drawing 3

Physical Education & Hygiene 3

Physiology 2

Principal 1

Vice-principal 1

Anatomy i

Astronomy — -—-----

—

1

Economics --— — — 1

Commercial Law — -— —--- 1

Sociology — 1

Civics ------------

—

1

English 1

French 1
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three high schools report having one head for all sciences

sixteen no organization, three two heads (one for biolog-

ical and one for physical sciences), one reports having

a head for each branch of science, and one has subject

committee organization.

B. Types of courses offered

That there are few differentiated chemistry courses

in high schools of Connecticut is shown by the fact that

53, or 82,8% of those reporting, offer only one general

course in chemistry. Six distinguish between courses in

college preparatory and in general chemistry, four main-

tain classes in household chemistry, two in Industrial,

and one offers a course for nurses, and for normal school

preparation. Even though few schools include more than

one chemistry course in their programs of study, many of

them make a special effort to adapt their courses to the

needs of the particular locality.

C . Place of chemistry in science courses

In answer to the question "In what year is chemistry

offered regularly?" 49 high schools, or 76.6^ of those

answering, report giving chemistry in the senior year and

15 schools, or 23.4^ in the junior year. For administra-

tive reasons we find both juniors and seniors taking
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chemistry at the same time. Forty four hi^ schools

allow pupils above or below the regulsir grade to take

chemistry, while 20 report they do not allow such a prac-

tice. In the small high school it is necessary to alter-

nate chemistry and physics courses in successive years.

In Connecticut 20 high schools alternate chemistry and

physics while 44 offer chemistry and physics every year.

Regarding the sequence of chemistry and physics in the

schools where both subjects are taught every year, some

writers claim that physics should precede chemistry due

to the fact that physics has many more life contacts than
( 1 )

has chemistry. In addition it is claimed greater abs-

tract thinking is required in chemistry than in physics

making it advisable to teach chemistry after physics.

The writer is of the opinion that very good reasons

could be advanced for teaching chemistry in the 11th

grade and physics in the 12th grade. Of the two subjects

it must be recognized that physics is the more technical.

Involves more difficult mathematical calculations, and so

would be appreciated more by the older pupils. This

sequence is commonly followed by secondary schools in the

United States outside of New England.

(1) Frank, J. 0. ’’The Teaching of High School Chemistry”
J. 0. Frank & Sons, Oshkosh, Wls. 1932 - p.60
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The usual order of the courses covering the four years of

high school work in the natural sciences in Connecticut

appears to he as follows:

First year - General Science

Second " - Biology

Third ” - Physics

Fourth ’’ - Chemistry

As an indication of departure from tradition we find

some educators advocating a program of science for each

grade in the senior high school made up of topics from all
( 1 )

the old divisions now taught as subjects. Such a pro-

gram could be worked out based on principles characteris-

tic of the general science course of today.'

(1) Frank, J. 0. "The Teaching of High School Chemistry"
J. 0. Frank & Sons, Oshkosh, Wls. 1932 - p. 61
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V. EQUIPMENT

A. Permanent

The classroom, often Improperly called a lecture-

room either because it is too frequently used as a lec-

ture-room or because it has inherited the name from col-

lege practice, should be a room well lighted and large

enough to insure proper ventilation for the greatest num-

ber of pupils it is to accommodate. In the United States

not less than 125 cubic feet of space per pupil is recom-
( 1 )

mended, while in England it is suggested that 14 square
(2)

feet of floor space per pupil be provided, A demonstra-

tion table 8 to 12 feet long with gas and water cocks,

sink and ample drawer and cupboard accommodation is

necessary. Direct and alternating electricity will be

found in the better equipped laboratories. It is very

important that the demonstration table be coii5)letely

stocked with all necessary reagents and equipment, and

this material should remain here and not be a part of

the general laboratory apparatus, missing when needed.

(1) Frank, J. 0. "The Teaching of High School Chemistry"
J. 0. Prank & Sons, Oshkosh, Wis. 1932 - p. 199

(2) Westaway, F. W. "Science Teaching"
Blackie & Son Ltd, - London - p. 409




















































































































































































































































