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inadequacies found are in order of their'importance: poorly

defined aims and objectives, poor .tr~ining of teachers for

particular~jobs, lack of Bcientificme~hods for deter2ining

future changes in courses.

39 Jensen, J. H., !lHigh 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 placed upon more rational basis than

it is at the present. The follOWing would help: a carefully

planned course of study for science teachers in swamer school;

a high school manual 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 denlonstration

method. and the laboratory method, it, was found that: the

demonstration method is superior to the laboratory method

in teaching mentally heterogeneQus groups of pupils for the

};lur:I;)ose of immediate retention of subject matter in high

school chemistry. Demonstration method is better SUited for

presentation of information for relatively permanent retention.

It is equal for imparting to a group of pupils a scientific

attitude and training in a method of attack on new problems.

The demonstration method prOVides superior opportunity for ~~,

adaptation to individual differences in mental ability. The
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of chemistry taught in 101 schools. The more fUndamental
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..'
. laboratory meth~d is slightly superior to the demonstration

so far as! providing knowledge and: method of attaclc is concerned.

41 Koos,'. L. V. ,·Overlapping in High School and Collegell,
Journal of Educati_onal ~esearch, 11:322-330, May, 1925.

The results of the study show that chemistry is the

only one of the college sciences in which there is any re­

cognition of overlapping. There is, thus, an all too common

disregard in the college of what the student has compassed

in his period of high school training.

4R. Malan, L. E., nBrief Survey of the Mechanical Fundamentals
of' Chemistry Taught in the United 'States", School Science and
Mathe~atics, 32:149-55, February, 1932. , .

This is a' questionnaire study to determine the fundamentals
\(

aspects of chemistry are taught in most.schools, while the

more abstract aspects of chemistry are taught in. fewer schools.

43 Malin, J. E.; nA Diagnostic Study o£ Students' Difficulties
in Chemistry and the ,Effects of Application of Remedial Measures",
Journal of Chemical !ducation, 5:208-17, 1928

'"
This is an analysis of students' difficulties in chemistry

given to high school students in Sworthmore High School, Sworth­

more, Pennsylvania•. The kinds of difficulties met in Sworthmore

High School chemistry course~ can be classified under two general

headings: II information" ana. ~tasks". Information involves

memory work, and tasks involves· memory and reasoning. The tasks

found difficult were: valence problems, naming formulas, \'1,'1'i tirlg
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44 Nash, H., B. and M. W. :Phillips, "A Study of the Relative
Value o£ Three Methods of Teaching High School Chemistry",
Journal of Educational Research, ::1.5:.371-'79, 1927•

.'. -'.

This is an experimental stUdy to ~etermine which of

three., methods is the best in the teaching of high school,

chemistry: the pupil method, the combination method, or the

instructor method. In the pupil method the pupils were

allowed to work as they pleased. In the combination method
... 1

both demonstrations, lectures, and laboratory vfOrk were used.

In the instructor method the instructor did the work and c·

per£ormed the eJl..");leriments. 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 EducE.~tion, 26:633, 1926

This is a textbook analysis to determh1e the commercial

processes found in £ive high school. chemistry texts. Over

fifty commercial processes were found in chemistry textbooks.

The processes were classified as essential, very important,

important and interesting, This study showed that textbooks

are not' giving as much space and emphasis to the really important

processes as they are to the less important processes.

46 Naudain, G. G., "Administrative Study on the Teaching of
Chemistry in the Secondary Schools of South Carolina~~, Journal
of Chemica~ Education, 9ij;550-64, 1931

This is a qu.estionnaire study to determine the status o£

the teaching of chemistry in the state of South Carolina. De­

tailed questions were asked of the secondary school teachers

concerning the schools, the class, and the teacher. The results

of the survey were £avorable and placed the teaching of chemistry
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,on a par wi th other states where similar surveys were made.

47 Nuser, 'Arlee, "A Study of Chemistry Found in Agricultural
J:eriodical,~n, School Science and M.a:th~matics, 26:471, 1926

This is a study to determine the knollrledge of chemistry

necessary for an individual vnlo is to read intelligently

agricultural periodicals. A study was made of three agri­

cultural'periodicals of widest cirCUlation. The study included

issues of ten years' publication. The analysis showed that

there" is a chronological increase in the use of chemistry in

agriCUltural periodicals.

48 Oppe, G., A., ~Status of Chemistry in Texas High Schools",
Journal of QAemical Education, 6:1748-58, 1929.

Th1s is a survey of 138 schools to determine status of

ohemistry in respect to number of schools offering SUbject and

the number of pupils stUdying it. The folloWing facts are

outstanding: a general dissatisfaction with the materials and

methods' of the chemistry courSe; a need for courses in the teach­

ingofthe various branches of science; teachers still reqUired

to handle too many sub~,ects, especially in the small high

school'; a laCK of preparation of students before taking chem­

istry; the tendency to introduce outside material into the

course to make chemistry more effective.

49 otto, Cliff R. and Mabel Claire Inlow, "Do Students W"no
study Chemistry in High School Elect that SUbject in College?ll
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 shorm conclusively that students
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in this institution who have studied chemistry in high school

are more l~kelY to elect courses in college chemistry than

those who have not received instruction in chemistry in high

school. Fifty per cent of the stUdents who took chemistry in

high school took it in college.

50 Parr, Rosalie M. and Mable A. Spencer, "Should Laboratory
or Recitation Have Precedence in the Teaching of High School
Chemistry?1f Journal of Chemical Education, 7:571-587, March 1930.

In this stUdy t~:o groups of stUdents were used. One group

was allow~d to work in the laboratory before discussion and the

other group had discussion before laboratory. The calcium unit

was studied by both groups. The findings were: for the total

population tested the recitation first method is somewhat superior

to the laboratory 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

brigbtpupils. For duller students the recitation first method

gives better reSUlts.

51 Payne, V. F., "The Lecture Demonstration and the IndiVidual
Laboratory Method Compared", Journal of Chemical Education,
9:932-39, 1932.

This is a study that compares the findings of an experiment

treating with the lecture demonstration and the individual

laboratory methods of teaching chemistry. The majority of the

stUdies ·reveals that the individual laboratory method is not

functinp.ing.

52 Persing, K. M", "Present Specific Objectives in High
Schoo~ Chemistry", Journal of Chemical Education, 6:1958-76,1929
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This is a questionnaire stud~. It indicated a lack of

qualitativ.e and quantitative investigations of the content of

high school courses of study in chemist,ry.

53 Persing, L. M. "Testing Laboratory Technique in High
School Chemistry", Journal of Chemical Education. 6:1321-30,
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 to measure laboratory technique as a product of

laboratory practice.

54 Peterson, Hugh W., ~Status of Chemistry Education in
Utah High Schools", Journal of Chemical Education, ~:2079-86,
October, 1931. --

This is the report of a questionnaire study indicating the

prevailing conditions and practices in general in Chemical

Education in Utah High Schools. The enrollment in.high school

chemistry was 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. Most of the teachers have had consider­

able teaching experience.

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

A frequency 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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f?6 Phelan, E. W., "status of Chemistry and Chemistry Teach­
ing in'OhioHigh'Sctiools", Journal of Chemical Education,
6:2196-202', 1929.·

The qdestionnaire method was used .to determine the status

of chemistry and chemistry teaching in Ohio high sehbols. The

inexperienced teacher must start out in small school where he

has to handle several subjects. Those who have studied chem-

istry seriously either become principals or graduate to city

high echools, 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 group s •

57 Powers, S. R., "Achievement in High School Chemistry-:,-an
Examination of Subject N18tter tl

, School Science and :Mathematics,
25:53...61, 1925.

This is a report of the results of various tests given

to find achievements of pupils in chemistry. Pupils who have

had a year Or more of high school chemistry show, on continuing

the sUbject in college, a comparatively small progress in total

attainment in chemistry, as shown on the Rich Tests. Figures

indicate that the traditional course in "general chemistry",

required of those who offer chemistry at entrance, :Ls far from

being highly efficient in producing increase of attainment in

the subject.
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,68 Powers, S.· R., "A Comparison of Accomplishment in
Chemistry of Student in English and American Secondary
Schools", ,Journal of Chemical Education, 4:1505-14, 1927.

Terma~ Tests were used for the in~estigation. This re­

port is not adequate basis for conclusion that achievement i~

chemistry in English secondary schools is inferior to the

achievement in American schools when the period of instruction

is constant.

59 Powers, S. R., "How Long Do Students Retain What They
Have'Learned From.. High School Chemistry?" Journal of Chemical
Education, 2:174-180, 1925.

This study is concerned with ~ test given freshmen

entering the University of Minnesota 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 Curriculum and Method
of Instruction in High School Chemistry", Journal of Chemical
Educat,ion, 2:998-1007, 1925. -

This is a compilati'on ot t,ne qbjectives of the various

phases of chemistry instruction, drawn fr.om reseachstudies
"

in the field. The objectives considered were: the knowledge

aim and the preparatory aim.

61 Powers, S. R., "The Correlation between Measures of
:Mental Ability and Measures of Achievement in Chemistrylt,
School Science and Mathematics, 28:981-?, 1928

Most of the data for the solution of this problem was

obtained from a cooperative study conducted by chemistry teachers

of North Eastern Ohio Chemistry Teache~s Association. The

I. ~.'s of ,a group of students was first determined. They

were then given Powers General Chemistry Test at the end of a
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semester of chemistry. The findings ind'icate that intelligence
',' \

as mea.sur~d by intellig~nce tests is .a factor of succa ss, but

within the~ range of ability of the students tested it was not

important.

62 Powers, S. R., "A Vocabulary of Scientific Terms for
High School Students", Teachers College Record, 28:220-45, 1925

The result of this study is a vocabulary of the scientific

terms. Ohemistry textbooks are largely the product of gradual

evolution and like many things in biological evolution, this

has not resulted in perfect adaptation 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 TlIorn-

dike was followed with but slight modification. It was found

that the chemistry vocabularies appear to be too difficult.

This due not only to the fact that too many words are used but

also to the fact that many are unusual and find no usage out­

~ide of works prepared for highly specialized study.

64 Pruitt., dlarence M., "Aim' and Oontent of Chemistry
Laboratory. Manuals",. School Science ~ Mathematics, 26:507-­
11, 1927'

'I'll'; investigator att~~Pts to determine the correlation

between the aims of chemistry teaching formulated by the

Cornmt.tteeor,Reorganization of Science in Secondary Schools

and the experiments given infiteen representative laboratory

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

relattvelY.low degree of correlation between the aim of chem-

istryiJee.chingand contEl of laboratory manual.
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,65 ~eed, R. D., Kluckholm, J., Salter; 0, and Gies,
"Differentiation of Chemistry Oourse for Variations ot:
Learning Capacities of Pupils", Journal of Chemical Education,
6:327-52, 1.929 , ',,-

Tests were given the student groups 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 cIa sses, the regular test '\Il]'ork

is required.

66 ReEl'!, 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 value of lecture demonstration in all science work.

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

The questionnaire 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 physic s is fourth. The

desirable minimum science training fro beginning science

teaching should include two years each in biology, physics,

and chemistry with a course in giology and in astronomy. More

work is desirable in the science field of major interest.

68 Rich, Stephen E., "Achievements of Pupils'; in Chemistry",
School Science and Mathematics, 25:145-49, 1925•

. :F.t'om the results of examinations made up of many and

distinctly different ,items and given on each of three years

just before the close of school to students who had studied

<?hemi,stry.throughout the year,i t was concluded in the case
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of eaoh test that large proportion of the content of high

school ohemistry· is,of little or no value for many who study,

it. Certa~nly there are large numbers who effect no mastery

of the subject matter. It appears that there are indeed 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 obtained is rapidly lost

when the student was out of sohool.

69 Roberts, Ethel L., "A study of Existing Science Clubs
As Portrayed by Current Science Magazine Articles", School
Science and 1~thematics, 32:948-53, 1932.

This is an analysts of thirty-five separate periodicals

showing that information in articles 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 deem worthy of mention.

70 Rogers, T. A" "A Survey of Chemistry Teaching in Wisconsin
High Scho,ols", Journal of, Chemical Education, 5: 1415-24, ,1928.

The statement: "Chemistry is one of the most poorly

taught, s~bj~ots in the high sohool curriculum," challenged

the ~u~hor to oo~duot a survey of the oonditions existing

througho~t the state to determine whether or not there existed

some basis f'or the above statement. Q,uestionnaires were sent

to teachers of' the state. The teachers of chemistry along with

the ,teachers of other scienoe subjects have been slow to appre­

ciate the importanc~ of the methods side of' presentation.

71 ,S~oti~ld, Maude B." "An Experiment in Predicting Perform­
ance in General Chemi stry", Journal of Chemi cal Education,
4:1168-75, 1927.
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The investigator gave tests to ascertain students'

abilities 'neoessary for suooessfu~ attainment in ohemistry.

The tests measureinolination to pay attention and to follow

direotions.

72 Soofield, Maude B., "Further Studies on Seotioning
in General Ohemistry", "Journal of Chemical Eduoation,
7:117-26, Jan. 1930.

This is an investigation to determine the best method of

seotioning students in oollege chemistry. It was brought

out that high sohool grades in mathematics serve'd as a

fairly good gUide in seotioning both.those who had and those

who had not had chemistry before. High sohool physios grades

were not as reliable as high sohool mathematios grades in

seotioning. High school chemistry 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 also useful in finding the poor chemistry

student.

73 Searle t li. H. and Ruch, G. M., "A Study of S~ience
Articles in Magazines" , .School, Science and N18thematics,
26: 3890-:96 t 1926. ,. - '.

Concerning the amount of scientific information the

public pays for in standard magazines, the author found the

following: biology sixty-two and two tenths per cent, physios

twenty-six and three tenths per cent, chemistry five and one

tenth per cent, general,science four per cent, and agriculture.

two and four ~enths per Qent.
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.74 s1'lverman, A. t "Intensive Trs.ining in Chemistry",
J"ournal ot Chemical Education,5:3l7~23, 1928•.

This is an experimnet to de~er.mine whether mixed classes

in general chemistry do as w~ll as classes where the students
,

are separated on the basis of preparatory training. The findings

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 t William, "The Use of the True and False Test
in Chemistry Teaching"t J"ournal ot Chemical Educationt
2:936..:38, 1925.

An analysis ot the results showed that out of 151 cases

where the pupil did not attempt an answer on the short answer

test, one hundred were "guessed" right on the true and false

test. Th~s bears out the view that a student may not possess

a knowledge detinite enough to tormulate a correct answer

himself, but be able to recognize the correct answer or detect

thewron,g one.

76 Steiner, L. E., "Contributions of High School Chemistry
. tovrardSuccess iIi College. Chemistry Course," J"ournaI.Q!
Chemical Education, 9:5300-38, ,March, 1932.

A study ot the chemistry students of Oberlin College was

made. Students who have had high school chemistry stand a

better chance of making good grades in the first year course

than students without such preparation. Students who have had
I

high school chemistry are approximately three times as likely .

to continue as students who have not. The students in group two
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those in group one. The great diffe~ence in grades made during

the first :,year may be due to: a selective role played by the

high school course which tends to attract scientifically in-,
clined students; the preparation given by the course itself.

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

This study is an examination of professional literature
and
and replies from queries. Results semn 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 Science and ~mthematics, 28:838-48, 1928.

The purpose of this $udy is to make an analysis of the

difficulties of students in general chemistry and to suggest

methods of overcoming the difficulties. The difficult topics

in chemistry in order of their difficulty are: problems,

equations, formulas, word equations, solutions, valence, dis-
I' .,' '

·l.
."-" .~ ".'" ,-

sociation, atomic theory~ and formulas with valence.
'.

79 Stubbs, M. F., "An Experimental Study of Methods for
Recording Laboratory Notes in H~gh School Chemistry", School
Science and Mathematics, 26:233-9, 1926.

In view of the various differing opinions and the constant

problems which the notebook presents, the writer decided to

undertake an experimental investigation in the hope of arriving

at some definite conclusions regarding the best method to

use for notebook work. The following general conclusions seem
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to be justified by ,the results obtained: the writing of the

prooedure '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 detailed

notes 'and by the instructor to correct them are not justified

by the results ohtained. If separate notebooks are to be used,

they should oontain only.a brief statement of the object of the

experiment and the answers to the questions given in the manual.

80 Thomas, Hopkins L., itA StUdy of Magazine and Newspaper
Scienoe Articles with Relation to Courses in Soiences for
High So:Q.ools", Sohool Scienoe 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 is the most oommon branch of science occuring.

Less than one-i'ourth as much space is given physics and chem­

istry oombined as is given biology.

81 ·"Thompson,F. G. and Rantz, F. A., "The status of Chemical
Education. in the High Sohools of the State of Wa shington tr,

School Soienoe and Mathematics, 28:68-73, 1928.

Th~s is a survey attempting to ascertain the enrollment,

value of equipment, and teacher preparation in ohemistry of

the secondary schools of Vlashington. 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 preparatio~

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 affiTIned
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·that all are infavor of' any properly cOIlducted supervised

club:' .Alll agree that there is a pla,c,e f'or a good club be-
o , ,

cause teachers are pressed for time tO,do the amount of reg­

ular class and laboratory work in the usual course of chem-. . /

istry.

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

Resultsrorm the questionnaires indicated that the most

interes~ing 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~'

ditional understanding. Pictures were preferred to laboratory

because of less effort required. Pictures are more vivid

than visits to plants. They do not involve many technicalities.

84 Worstel, R. i., "Chemical Education In Iowa High Schools",
Journal of Chemical Education, 6:1503-11, 1929

i -

The results of the questionnaire study would indicate

that there is noting wrong with the training and experience

of teachers throughout the state. 'Subscription to a small

chemistry publication \till prove helpful in stimulating in­

terest. Chemistry teachers will do well to remember that

their value to the community will not be determined by their

qualifications alone but rather by how much chemistry they

can inpart to those under them.
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·85 '·We'st , GuY-A" "Influence of High School Science on Grades
in College Chemistry", School Science and Mathematics, 32: 911­
3, 1932. '

~e ~number of' units of high school science a student has

taken is of less importance for his success in chemistry at I

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
andMa thema tics, 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 of chemistry and its application.

8? Whitton, Emma, "Science in South Carolina High Schools",
~ournal of Chemical Education, 11:578-479, Oct. 1934.

Information was got from the State Department of Education,

reports' of county superintendents of education, and of super­

intendents ~d 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

a greater emphasis upon science, scientific equipment, and
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especially prep~red teachers.

-88 Zeismer, Gustave, "Academic and- Professional Training
of ScienCe Teachers in Wisconain",School Science ~ N~th­
ema tic's, 29 :931-:42,1929 -

Information from questionnaires sent to the teachers 01

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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