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SCIENCE EDUCATION RESEARCH STUDIES -- 1952

Prepared by
PHILIP G. JOHNSON

Specialist for Science (Secondary Schools)

This summary of research studies in science education is the third annual
listing which has grown out of a cooperative project involving the National
Association for Research in Science Teaching and the Office of Education, Seventy
eight studies are reported in this summary for 1952,

Report forms for pertinent research studies were mailed to research leaders
throughout the Nation in November 1952, As reports were received the summaries
were prepared from the data given. No attempts were made to evaluate the quality
of the research studies. The statements in the summaries of research studies
were, except in a few instances, as reported by the author, The reports were
sent to the Office of Education for the purpose of bringing research studies
to the attention of those who seek such information.

Persons who know of related studies which were completed during 1952 but
which are not included in this listing are urged to bring them to the attention of
the Office of Education,. These studies will then be included when this listing
is revised.

The information given concerning each study includes, wherever possible,
the following items in the order given: author (surname first), title of study,
"nonthesis" or degree if a thesis, year study was completed, institution where
study was carried out, pages in the complete report, and source from which copy
of the complete study may be obtained. This is followed by a statement of the
problem or problems, methods used, sources of data, statistical treatment used,
and major findings. Certain additional information is available from the Office
of Education but full information can be obtained best from the source given in
the summary.

Since this cooperative project is in its developmental stages, suggestions
concerning ways to make the summaries of increased help will be appreciated.

*Copies of previous listings may be obtained from the Department of
Health, Education, and Welfare, Office of Education, Washington 25, D. C.



ALFA, DOROTHY EISA, Professional Opportunities for Women in Conservation and
the Natural Sciences. Ph.D., 1952, Cornell University. 351 p. Albert R. Mann
Library, Cornell University, Ithaca, New York.

Problem or Problems.--(1) To survey the types of positions women are holding in
the fields of conservation and the natural sciences; (2) to obtain information
from women in these positions on the nature of the work and the training and
experiences they consider essential; (3) to learn from employers what positions
women could hold if qualified candidates were available and to obtain information
on requirements for uch positions; (4) to obtain information on personal char-
acteristics whichyorontribute to success in the positions investigated; (5) to
obtain information on trends wh ich might be valuable as guidance information for
young women considering work in conservation and natural sciences; and (6) to
investigate training programs available to nrepare women for the positions con-
sidered in this study,

Stens or Methods,--Explorat( ,-Lw letters and personal conferences with prospective
employers and personnel of training institutins and a preliminary questionnaire.
for women anPloyed in the field, A 15,000 mite trip covering 32 States was com-
pleted for the purpose of obtaining personal interviews with as many representa-
tive persons as possible among prosrective cmpiny:?,rs, personnel of training
institutions, and women employed in conservation and natural sciences. Those
who could not be contacted personally were reaei:ed b:/ questionnaire;

Sources of Data.--Interviews, reference books, periodicals, and questionnaires,

Statistical Treatment,--110ne,

.1.ajor Findings,--The opportunitis for women in conservation and natural sciences
fall into four major groups: instructional, research, interpretive, and recrea-
tional, It is possible for a woman to acquire basic training for one of these
groups so that she will qualify for all or several of the positions within the
group, Instructional work, for example., includes educational work in museums,
zoological gardens, botanical gardens, school systems, institutions of higher
learning, and public and private conservation agencies, Preparation for positions
in each of these agencies is such that a well-trained woman may be eligible for
employment with several. There is great need for college training designed to
meet the requirements of the positions treated in ,this study,. For many types of
positions there is a need for some method of brinzing together job opportunity
and qualified candidates

BAY, JAMES =LIAM Earth Sciences in the Elementary School Program, M.Ed.,
1952, Wayne University. 171 p, CiradLate 3:211°01, Wayne University, Detroit,
Michigan,

Problem or Problems.--(1) Determination of subject matter in the earth sciences
believed desirable for the elementary school program, (2) Application of part
of this subject matter to a unit for teaching to illustrate methods for effective
teaching of such material, Unit: "Rocks and Soil." (3) Evaluation of the unit
after teaching it to three fifth grade classes;
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Steps or Methods.--(1) Courses of study, children's books, science readers,
laymen's publications, science education, geology texts, museum exhibits, and
previous writings in science education were investigated. (2) Material was
summarized in table form and frequency of occurrence was determined. (3) Standards
were established and material was screened to determine that believed desirable
for use in elementary science program. (4) Part of this material was used to form
a unit for teaching. New laboratory and classroom methods were devised. (5) The
unit was taught to three fifth grade classes at Cadillac School, Detroit. (6) The
teaching was evaluated.

Sources of Data.--Experimental groups, reference books, periodicals, textbooks,
courses of study, museum exhibits, expert judgments, and questionnaires.

Statistical Treatment.--Comparison of frequencies.

List of subject matter for use in elementary grades (1-6)
was compiled. Materia2 for this is listed under four categories: (a) earth's
surface, (b) fossils and earth history, (c) minerals, and (d) rocks and soil.
(2) Sample unit for teaching part of material regarding "rocks and soil" is
described. (3) Laboratory kits for use by individuals are described and
illustrated.

*gg4HHHH*

BLACKWOOD, PAUL EVERETT. An Analysis of the Statements of Objectives, Questions,
and Activities Proposed by Teachers for the Study of Two Problem Areas. Ed.D0,
1952, Columbia University. 155 p. Library, Teachers College, Columbia University,
New York, New York.

Problem or Problems.--To develop a working definition of the "problem approach"
and to answer certain questions which arise in relation to its use in teaching.
Then teachers' statements of objectives, questions and activities relating to
effective teaching about soil conservation and community health problems are
analyzed: (1) Does the use of questions for specific planning within a problem
area reveal the same educational opportunities as does the formulation of objec
tives relevant to that area, or does specific planning in terms of objectives
reveal significantly different aspects of a problem area from the aspects empha
sized by a question analysis? (2) To what extent is there close articulation
between objectives and activities and between questions and activities? (3) Can
criteria which will help describe the distinctive characteristics of objectives,
questions and activities appropriate to the problem approach be defined? and (4)
Can the criteria be reliably applied to distinguish groups of objectives, ques
tions and activities which are and thos'e which are not appropriate to the problem
approach?

Steps or to be used in answering the questions listed above
was obtained by questionnaire from approximately 300 experienced teachers. These
teachers wrote statements of questions, objectives, and activities which they
believed were important in connection with studying a soil erosion problem and a
community health and water supply problem. (a) These statements of questions and
objectives were classified by judges into categories-and subcategories. The
occurrence of questions and objectives" in the various categories was compared.
(b) Three sets of criteria were developed by which the appropriateness of



objectives, of questions, and of activities to the problem approach, as defined
in the study, could be judged. These were used (1) to determine whether groups
of objectives, questions, and activities written by teachers are appropriate to
the problem approach and (2) to study the consistency of individual teachers in
this respect in writing objectives, questions, and activities. Judges applied
these criteria to the responses of 30 selected teachers.

Sources of Data.--Expert judgments and questionnaires.

Statistical Treatment,--Coefficient of correlation and Chi square.

Major Findings.--(1) A collection of questions and another of objectives obtained
from the same group of teachers and related to the same problem situations empha-
sized different aspects of the problems. This throws some doubt on the validity
of the assumption that an analysis of a problem area primarily in terms of ques-
tions will serve the same function as an analysis in terms of Objectives. (2)
In each problem studied, a high percentage of both questions and objectives
clustered in a few categories. In none of the problems, however, were identical
categories of questions and objectives among the four highest categories. (3)
In the problems studied, the range of objectives is grelotter than the range of
questions. There were more sub-categories of objective not matched by questions
than of questions not matched by objectives. (4) Individual teachers did not tend
to write questions which corresponded with or matched their own statements of
objectives. 7ith respect to the application of the criteria for judging the
appropriateness of objectives, questions, and activities to the problem approach,
two general findings may be reported: (1) It was possible for judges to apply
the criteria with a high level of agreement to groups of objectives, questions,
and activities for determining the orientation of these statements to the problem
approach. By use of the criteria judges were able to differentiate between those
groups of statements which were oriented to the problem approach and those which
were not. (2) In the sample of responses studied, if an individual's questions
were highly oriented to the problem approach, his statements of objectives and
activities likewise tended to be highly oriented and vice versa.

iHK-3HE-X-**

BLICK, DAVID JA3aES. A Comparison of Three Schedule Patterns in the Teaching of
General Chemistry. Ph.D., 1952, Columbia University. 60 p. Library, Teachers
College, Columbia University, New York, New York.

Problem or Problems.--A determination of the relative effectiveness of three
different schedule patterns in the teaching of general chemistry of the University
of Connecticut.

Steps or Methods.--Three groups of students were taught under three different
schedule patterns. Achievement was measured by the A. C. S. Cooperative ChemistryTest for College Students. Schedule Pattern A: Two one-hour lecture periods perweek and two two-hour laboratory periods per week. Schedule Pattern B: Three
one-hour lecture periods per Week and one three-hour laboratory period per week.
Schedule Pattern C: Two one-hour lecture periods per week, one one-hour recita-
tion period per week, and one three-hour laboratory period per week.

Sources of Data.--Experimental groups.
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Statistical Treatment.--Mean median, standard deviation, coefficient of correla-
tion, Fisher's "t," analysis of variance and covariance, and -Neyman-Johnson
Technique.

Major Findings.--The schedule pattern involving two one-hour lecture periods, one
one-hour recitation period, and one three-hour laboratory period per week is a
more efficient time pattern than either the two one-hour lecture periods and two
two-hour laboratory periods per week or the three one-hour lecture periods and
one three-hour laboratory period per week when achievement is measured by the
A. C. S. Cooperative General Chemistry Test for College Students. While student
achievement under this pattern is not significantly superior to that under the
three one-hour lecture periods and one three-hour laboratory period, this pattern
Permits more efficient use of staff and instructional facilities. It is much more
efficient by the criterion of this test than the two one-hour lecture periods and
two two-hour laboratory periods per week.

BOLEN, VIRGIL A. Science Teaching Facilities and Practices in Oregon Public
Elementary Schoo2s. D. Ed., 1952, University of Oregon. Library, University of
Oregon, Eugene.

Problem or Problems.--(1) To determine and evaluate the prevalence of materials
and equipment suggested as minimum essentials for elementary science teaching by
the Oregon State Course of Study. (2) To ascertain and evaluate the extent to
which the teachers in Oregon Public Elementary Schools were trained for elementary
science teaching; and to secure the opinions of the teachers relative to the
strength and weakness of their professional education for science teaching. (3)
To determine and evaluate the procedures used by the teachers in their science
teaching in Oregon Public Elementary Schools. (4) To ascertain and evaluate what
the teachers believed to be their major problems in elementary science teaching.
(5) To nrovide information that may be used by teachers, school administrators,
and teacher training institutions for an improvement of their science programs.

Steps or Methods.--A Composite Information Blank was used to gather the data. A
total of 3,480 blanks was mailed to a random sample of the teachers and 1,394
usable copies were returned, representing approximately 40 percent of the blanks
mailed. The data were classified under the following classifications: (1) General
Information; (2) Science Teaching Facilities; (3) Extent of Your Science Education;
(4) Procedures You 111:e in Your Science Teaching; and (5) Problems of Elementary
Teachers in Teaching Science.

Sources of Data.--Questionnaires.

Statistical Treatment.--None reported.

Major Findings.--(1) A large majority of the schools studied did not have adequate
equipment, facilities, materials, or reference books for elementary science teach-
ing as suggested by the Oregon State Course of Study. (2) Approximately 73 percent
of all the respondents indicated they believed their professional education for
science teaching was not adequate. (3) Nearly 40 percent of the respondents who
had met all of the requirements `for a Bachelor's degree, or better, questioned the
adequacy of their .professional education for science teaching. (4) Teachers



- 6 -

included in this study expressed the opinion that hiology, Ehysical science, and

methods in teaching science were the most helpful courses in their professional

education for science t'eaching. (5) Suggestions made by respondents for the

improvement of the education for prospective elementary teachers in the science

area included: (a) make college science courses for elementary teachers less

theoretical and more practical; (b) assist ,the teachers to appreciate the use

of simple materials in science teaching; and (c) mike college science courses

less formal and use more workshop techniques. (6) Approximately 70 percent of

the teachers reporting indicated they used teaching procedures involving Direct

111111 1=1_21:Ices; 60 percent used teaching procedures based on Pupil Observation;

while 40 percent of the respondents said they used teaching methods concerned with

Verbal g_ymbols._ (7) Approximately 60 percent of the respondents indicated their
science program was organized in terms of textbook and workbook assignments while

40 percent of the teachers used experience units in planning their science teach

ing program. (0) A majority of the respondents indicated their major problems in
elementary science teaching were intimately related to: (a) lack of equipment and

facilities; (b) lack of funds for the purchase of materials; (c) lack of available

materials on the child's leVel and (d) lack of adequat training in their pro

fessional education for scince teaching.

301TTER., J01-11 E. Some Aspects of Teaching About Atomic Energy in a Beginning

Biology Course. 1.1.A.; 1952, Ball State Teachers College. Library, Ball State

Teachers College, Iluncie, Indiana.

Problem or Problems.--The problem of this research paper is to develop a teaching
unit in atomic energy for use in a beginning biology course.

Steps or Methods. - -A survey was made of all available books, magazines, and
bulletins on atomic energy. The book companies were asked why they did not
include a unit on atomic energy in the biology textbooks in use today. A survey
was made of all the biology textbooks which were adopted by the State of Indiana
to see what biology textbooks, if any, brought out the uses of atomic energy.

Sources of Data.--Reference books, periodicals, and expert judgments.

Statistical Treatment.--None.

Ma or Findings.--Listings of available materials together with sources from which
the materials may be obtained. A unit on atomic energy for use in teaching elemen
tary biology by anyone who is concerned with introducing a unit on atomic energy
into the science curriculum.

BOYER, DONALD ALLEN. A Comparative Study of SixthGrade Pupils' Science Achieve
ment in Schools Having Contrasting Science Curriculums. Ph.D., 1952, NorthweStern

University. 220 p. Deering Library, Northwestern University, Evanston, Illinois.

Problem or Problems.--(1) The identification of outstanding types or patterns of
"adequate" and "inadequate" programs of elementary school science teaching. (2)

The measurement and comparison of science achievement of a sufficient sampling of



children taught under inadequate patterns with the achievement of a sampling of
children taught under contrasting but adequate science programs. (3) The compari-
son of the achievement of gifted and slow-learning dhildren, in terms of the
adequate versus the inadequate patterns of science teaching. (4) The analysis
of specific features observed in the contrasting types of curriculums, in order
to seek outstanding relationships between those curriculums and the science
achievement results observed in the tests.

Steps or Methods o --Not given.

Sources of Data.--Experimental groups, control groups, sampling survey of school
systems, and questionnaires.

Statistical Treatment.--Mean, standard deviation, Fisher's "t,u and analysis of
variance and covariance.

Major Findings.--(l) Children attending schools with adequate science programs,
when compared with. control groups, showed superior achievement in science. The
results were statistically significant at a high (1 percent) level except on one
standard test part. (2) Slow learning children and to a lesser degree, average
children suffered the greatest handicap in those schools with inadequate science
programsj as compared with the achievement of like-ability groups in the schools
with high-quality science teaching.

ARYHUR BURTON. A Determination of the Extent to Thich Individual
Elements of the Scientific Method are to be Found in High School Physics
Laboratory 7orkbooks and Manuals. M. Ed., 1952, Boston University. 97 p.
ljbrary, School of Education, Boston University, Boston, Massachusetts.

Problem or Problems.--This investigation is an attempt to determine to what extent
individual elements of the scientific method are to be found in physics la' loratory
workbooks and manuals intended for the use of students taking the usual introduc-
tory high school course in physics.

Steps or Methods,--The experiments in twelve high school physics laboratory work-
books and manuals were stated by investigator in question form and checked a

specialist in teaching of science to insure technically accurate and comprel;e'.-,-
wording at high school level. Each experiment was written on a card and checkmark
placed opposite each workbook or manual under each individual step of the scien-
tific method included in that particular experiment as outlined in that particular
workbook or manual.

Sources of Data.--High school physics laboratory manuals.

Statistical Treatment.--None.

Major Eindings.--Most of the individual steps of the scientific method applicable
in high school physics experiments are included in the manuals, but not necessarily
all steps in any one experiment. Most serious omission is step calling for experi-
ment to be repeated. Also, steps of scientific method are not mentioned specif-
ically nor called to attention of student. aerie the manuals fail is in neglecting
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to include a discussion of scientific method and to point out clearly each step
of the method as it occurs in the experiments outlined.

BRANWEIN, PAUL F. The Selection and Training of Future Scientists.
Hypotheses on the Nature of "Science Talent." Non-thesis, 1952, Forest Hills

High School. 2 p. Author, Forest Hills High School, Forest Hills, New York.

Problem or Problems.--To clarify problems which would be useful in determining
the direction of investigations on the nature of the high-level ability which
has been called "science talent," to investigate a trait, or better, an element
in behavior which we may call "science talent," and to define it so that we may

observe it.

Steps or Methods.--The author states his hypotheses based on observations, inter-
views, classroom teaching, and laboratory guidance of 400 students with high-level

ability in science and mathematics. Some 60 of these students have proceeded
thrOugh high school into college and into work in engineering, medicine, dentistry,
and various fields of research.

Sources of Data.--Experimental groups, control groups, interviews, expert judgments,
and follow-up studies through college.

Statistical Treatment.--None.

Major Findings--Three major hypotheses were presented: (1) that "There is a
trait called 'science talent'; it is as clearly definable as musical or artistic
talent. This trait is not necessarily a component of high general intelligence."
(2) that "There is no single trait called 'science talent'; high-level ability in
science (science talent) is a function of high general intelligence." (3) that
"There is a trait 'science talent'; it is either a component of High general
intelligence or masked by it."

The author's observations have not clearly tended to rule out any of the
hypotheses stated although the we*ght of his observations tend to favor Two.

It seems that those who tend to favor scientific research per se (by seek-
ing, or declaring their intentions of seeking) a doctorate of philosophy in science
ra'',er than work in the applied sciences such as engineering, medicine, and
dentistry tend generally to give a picture of introversion rather than extroversion.
They tend generally to have selected science as a career earlier than those who
go into the applied sciences, tend generally to have higher scholastic records
(ranking in class), tend generally to be able to need less assistance in select-
ing problems for project work, tend generally to show higher ability in mathe-
matics, tend to show a generally greater preferment for classical music, chess,
and individual rather than team sports (e.g. tennis rather than basketball) than
those who go into the applied sciences. They also tend to show high-level ability
earlier, (they read earlier, they are "early bloomers") than those who tend to 0
into the applied sciences.
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BI?ANO::EIN, PAUL F. Selection and Training of Future Scientists, IV. Developed
Aptitudes in Science and Mathematics. Non-thesis) 1952, Forest hills High
School, Author, Forest Hills High School, Forest Hills, New York.

Problem or Problems.--(1) Upon what bases may students with science aptitude be
identified? (2) That hind of a high school program will aid in the developmekt
of science aptitudes?

Steps or IJethods.--Observations on 1,400 freshmen high school students and 40C
spacial students.

Sources of Da-Ga.--Experimental groups, control groups, interviews, expert judg-
ments,. and fellow-up studies through college.

Statistical Treatment.--None.

TJa_jor Findings.--(1) Under the present educational opportunities obtaining in
Forest Hills High School the great majority of students who developed science
aptitude, or high-level ability in science, and whose science interests were
sustained to the point where major training in science (i.e., of a vocational
nature) is selected in college, are typically students with high I.Q., high-
verbal ability, and high-mathematical ability (as measured by standard tests) .

(2) Observations on the group above indicate that a clear relationship cannot be
es'uablished between developed aptitudes in science and a science interest expressed
before the ninth grade. nether the science or mathematics interest establishes
itself as a developed aptitude in science depends on two presently identifiable
claracteristics: (a) the presence of high general ability and (b) the nature of
the opportunities offered to develop the aptitude. (3) Possibly, attempts to
crganizse valid and reliable tests of developed aptitude in science may enable 116

to select youngsters early enough to indicate whether the intert is
enough to result in early, yet advanced training in skills and aptitude. (4)
After the freshman year of general science, youngsters wit"- high-level general
rbLlity are given the opportunity to select a program of science and 7-lathema-Les
;which runs throut:1- every year of high school. This program differs from the
bi.ology, chemistry, aLq physics offered to other students 5n several ways:
r,:ie type of science is highly enriched (for instance, college texts are used in
:,1.ology); yol:n_:sters plan their own schedules and curriculum with the teacIll
3/1(1 thus accept the major responsibility for getting the knowledge and laboraL,01,-
skills les7.red; the classroom is considered not a place for giving information;
but a place for discovering it, hence the teacher gives "no informdtion" except
:is it pertains to safety; ater the middle of the tenth year, each student may
choose "advanced science," a course which is reserved for the prosecution of
Li'31vidual projects in the laboratory for as long as the student wishes, usually
for the two rears remaining in his or her career; each student has in addition
the widest choice of a good nunber of co-curriclar and extra-curricular
activities, clubs, societies, etc. (5) Studies -of these students now being carrig?ri
on indicate th-at this program, with all its realized faults, has great promise for
stimulating students to enter science, for maintaining their interest, for develop-
ing those aptitudes we label "scientific," and for sustaining the interest and
increasing the developed aptitude through college and graduate school. (6) There
is no personnel or manpower shortage in science, but an "opnortunity" shortage
instead.



B.RTi7, JOHN and LID= 7, TED 12. Offorjugs an,t ,:nrolliaonts in the Secondary
School Sciences in Kansas in 1951-52. Non-thesis, 1952, Kansas State Teachers
College, Library, State Teachers Col ia, Emporia, Kansas.

Problem or Problems.--To show (1) the ofrings and enrollments in the sciences
in Kansas high schools, (2) the gabjec4,s taught by-Kansas high school science
teachers, (3) some of the trads, an[i (4) some comparisons with the national
situation.

Steps or 7tethods.--Inspaction (:)f

the State Departent of Education .

enrollment in each class of ead
taught by science teeehers,

Sources of Data.--Reports in State Deartment

Statistical Treatment.--:;ein and 1.,Jq7)Hr

ihr ienal Reports on file at
of: total enrollment,' (2)

rr tau non-t-ience sub:1,ects

f Fiducation.

or frequencies.

:ajor Findings.--Of
_ '_,ffere] general science, 42

biology, 2O chemis)ry, 2:32 meat common sciences, other than
the main four, were agriculture, 1-41::7,1,M:. ,h:s_eal geography, and aeronautics.
In the schools examined, about 7;-31/c enrolled in general science,
about the same in biology, about 4,5'26 is che-tdstr:;, ana about 3,500 in physics.
Class sizes were larger in general science and biology than in chemistry and
physics. The most common non-science courses taught by science teachers were
mathematics, physical education, home economics, and social studies.

GE010E. A Study of how SchTol Graduates The Have Not Entered College
Evaluate Their High School Science Cnurses, :OA., 1052, Ball State Teachers
College. Library, Ball btot.: TeachGT. (D11. Indiana..

Problem or Problems.--The pv.Tose f r,Lis wa.:, to collect the opinions of
graduates of a number of northern in&_ana public high schools concerning the value
their science courses have been to tl,al since graduation. The question also arises
"Are American high schools doing a `;cod job of teaching science to the large per-
centage of students who do not go to c(11-t;e7" This s+xdy has been an attempt to
answer this question in Part.

Steps or Methods.--A rating scale ha:; -!: union recently stated goals of science
education was prepared. The author ()C thcf 6tlid:f personally interviewed W7 high
school graduates,

Sources of Data.--Interviews and quet-I.u.ini.s,

Statistical Treatment.--Comparison of frequenci;es.

Major Findings.--In,general, men have received more help from their science
courses than women have received, according .,c) their expressed opinions. The
greatest amount of 'criticism, though not great, directed toward science education
was the lack of equipment, too few science courses offered, the need for better
teachers in the small schools, and the need to make the science courses more
practical for everyday living.

-`U



BURR075, GEORGE HOTARD. National Wildlife Refuge Policy. 1952, Cornell
7niversity. 85 p. Nature Study Department, Cornell University, Ithaca, New York.

Problem or Problems.--To bring to light apparent weaknesses in existing philosophy,
and procedures relative to the administration of the refuge systan and to suggest,
possible modifications with the hope that the work might stimu]lte more detailed
future investigations.

Steps or Methods.--(1) Correspondence with
agencies and the New York State Department.
literature. (3) Personal interviews. (4)

servationists and Cornell faculty members.
Parks.

officials of various conservation
of Public Works. (2) Consultation of
Material drawn from lectures by Con-
(5) Visits to National Refuges and

Sources of Data.--Questionnaires, interviews, reference books, periodicals, and
personal visits to Wildlife Refuges and National Parks.

Statistical Treatment.--None,

7.ajor Findings.--:lajor emphasis in wildlife refuge policy should now be shifted
i3o more effective and appropriate public use of the refuges. wildlife observa-
tion, conservation education, and controlled wildlife photography seem altogether
desirable and suitable. Off-limit areas should be careftlly delineated; loud
noises and fast driving prohibited. An effort should be made to create in the
refuges a wild or natural appearance. Buildings should be rustic. Such pursuits
as camping, swimming, boating, fishing, and picnicking should be curtailed or
prohibited. Tildlife management should be modified to increase small non-game
species where seen by visitors and to conceal management activities. Economic
grants by the refuges should be made only when necessary to management practices.
Land policies should be expansive particularly in the acquisition of more small
water-fowl resting places near centers of population. A positive written policy
should be announced prohibiting grants of rights-of-way. Areas abandoned by
wildlife should receive habitat improvement and other treatment to re-establish
the wildlife instead of giving up the refuge.

CRUM, GLEN LAVERNE. A Course of Study for Basic Radio in the Puyallup High School.
?MEd., 1952, University of Washington. 217 p. Suzzalo Library, University of
Washington, Seattle.

Problen or Problans.--The purpose of this study was to develop a course in radio
fundamentals that would give the students of radi,, in the Puyallup High School an
understanding of the science dealing with the vacuum tube and its related
electrical circuits. Since it was the desire of the writer to improve the learn-
ing experiences of all students who are interested in the intricacies of radio
receivers, the course was constructed as a resource unit. This would give the
instructor an abundance of material to use in teaching the radio course.

Steps or Methods.--The available guides and suggestions in teaching radio funda-
mentals were studied, an attempt was made to learn the construction of the
resource unit, and a large collection of reference materials, teaching aids,
methods, demonstrations, and experiments were gathered. These activities culmi-
nated in the development of the resource unit as a forward step in radio instruction.
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Sources of Data.--Reference books, periodicals, textbooks, courses of study, and
technical publications.

Statistical Treatment.--None.

`findings .--This study has only begun the task of preparing radio teaching
aids. To meet the challenge presented by the new developments in electronics,
the science teachers must begin to develop courses which will provide an under-
standing of the fundamental principles of all electronics.

CULVkiR, IVON EARLE. A Supervisory Program for Improving the Learning of Science
in a Senior High School. D.Ed., 1952, University of Pennsylvania. 304 p.
Author, 409 Valley View Road, Media, Pennsylvania.

Problem or Problems.--A survey of the community and high school. A study of the
learning problems and special interests in science of nearly 900 pupils enrolled
in the Upper Darby Senior High School in the year 1948-49.

Steps or Methods.--Responses were treated statistically to determine the signifi-
cance of differences in learning problems due to differences in sex, reading -
ability, and intelligence. Recommendations were made and were evaluated by a
local jury for suitability to local conditions and by a jury composed of specialists
in universities, teachers colleges, and in public school systems or the desir-
ability of the practices for improving the learning of science. The study included
an analysis of differences in learning problems for differences in scientific
backgrounds of the pupils.

Sources of Bata.--Reference books, periodicals, interviews, expert judgments,
questionnaires, and diagnostic tests.

Statistical Treatment.--Mean standard deviation, coefficient of correlation, and
critical ratio.

Major Findings. - -(1) Pupils appea' to memorize much of the information learned in
science without understanding it. (2) There is a need for better integration of
science education both vertically and horizontally. (3) Instruction in science
should be correlated with other departments such as the mathematics department.
(4) Pupils appear to need help in learning how to study science. (5) There
appears to be a need to study vocabulary requirements to the end of determining
the basic scientific vocabulary absolutely necessary for secondary science
instruction. (6) Increased efforts should be made to adjust courses of study to
individual differences in learning and to differences in scientific backgrounds
of the pupils. (7) Programs of science education should be constantly evaluated
by use of graduates and pupils enrolled in science classes. (8) Efforts to
improve science instruction should be made by cooperative efforts of teachers at
the elementary, junior high, and senior high school levels working together to
develop understandings of the role of each level in the' program. (9) Pupil
interests should be utilized in the development of club programs and courses of
atudy. (10) Advanced classes in science should be provided for gifted pupils
planning science specialization in college.
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DAVIS, TAMEN LIAYWOOD. Factors of Effectiveness in Science Teaching and Their

Application to the Teaching of Science in Ohio's Public Secondary Schools. Ph.D.,

1952, Ohio State University. 720 p. Library, Ohio State UniVersity, Columbus.

Problem or Problems.--(1) That factors are related to the effectiveness of a learn

ing situation in secondary science? (2) To what extent is there evidence that

these factors are observed or neglected in the teaching of science in the public

secondary schools of Ohio? (3) That evidence exists that "factor effectiveness"

of a teacher actually is related to "overall effectiveness"? (4) What steps may

be taken to increase the.effectiveness of science teaching in Ohio's secondary

schools?

Steps or Methods.--(1) Through reading, study, and conference, there was developed

a set of proposed factors of effectiveness. These were circulated for comment.

(2) These factors were validated by submitting them to the total membership of the

National Association for Research in Science Teaching and to a sampling of member

ship of three other associations. (j) The data hearing on these factors of effec

tiveness obtained from the Ohio State Department of Education and from questionnaires

were circulated to every .secondary teacer chi cc:ience subjects in the public schools

of Ohio and used in a personal surve 7 ci' teachers in their teaching situations.

(4) The data were analyzed, interpreted, and apPlied to the problem of the study.

Sources of Data.--Expert judgments, questionai_res, and State department records.

Statistical Treatment.--None.

Major Findings Seventy four findings were reported. Among them were such items

as; (1) More than one teacher in every seven in the county schools had no

experience prior to the year of the study. About one in every three and a half

had one year or less of teaching experience. Less than two in every three had

more than two years' experience. Percentages in the exempted villages were some
what lower, and in the cities only about one in fifteen had one year or less of

experience, with less than one in 33 being a beginning teacher. About onefourth

of Ohio's science teachers received their most recent degree within the two years

preceding the study. Over onetenth of Ohio's science teachers were beginning

teachers. About onefifth had one year or Jess, and about three of ten had three

years or less of experience. (2) Eightyfive county teachers were teaching science
subjects in high school with no college preparation of any kind in any science.

Yore than one of every three such teachers (551 of 1,470) presented less than 25
semester hours total preparation in all forms of postsecondary science. These

county teachers were more often than the city teachers required to teach a number

of sciences. In Ohio's city schools, 43 teachers of 864, or about one teacher in

20 presented no credit at all in any science subject. A little less than one

teacher in every four in the city schools had 25 semester hours or less of science

credit in total. (3) About one of every thirteen county teachers was teaching
with no preparation at all in his major field of science teaching (110 or 1,470).

More than half had thirty semester houl!s or less in their major area of science

teaching. Thus, twentynine of 324 county teachers whose major area of science

teaching was biology offered no postsecondary biology credit; five teachers of

81 in the county schools whose major area of science teaching was chemistry offered

no postsecondary chemistry credit; twentyfive of 185 teachers in the county
schools whose major area of teaching was physics offered no physics credit beyond

secondary level. (4) In the city schools, 54 teachers of 864, or one in 16, had



no science preparation in the -f their major area of science teaching.
Somewhat less than half had 30 seAester hours or less in the field of their
major area of science teachin_ (67i of 864). In the city schools, 17 of 299
teachers whose major area of Leach:_n,; was biology had no biology credit at post-
secondary level, with 43 of 2Y avinFr, had 15 hours or less. Thus one in 17 had
no credit, and about one in seven had a limited amount of credit. In chemistry,
nine of 152 city teachers whose major area of science teaching was in chemistry
had no chemistry credit. Twenty-tl-ren had 15 hours or less. In physics in the
city schools, five teachers of leLCEE major area of science teaching was in this
field, had no physics credit. Twenty-five of 98, or about one-fourth of the
teachers had 15 hours or less. (5) A total of 139 teachers in Ohio were teaching
scientific subjects in the high schools with no college credit in any science.
In addition, there were 140 teachers who may or may not have had any science
credit as their records were E0 incomplete as not to permit judgment. These
figures are based on a total of ;:,541 teachers. (6) Some 24 schools of 509 in
the counties possessed nothing that could be distinguished as a science room.
(7) Teachers in Ohio's SIT1,=111, cf county schools (enrollments 1-25 per
grade), were required to teach a very wide variety of science and non-science
subjects, with 60 percent of t'le. teachers having five or more preparations per
day. This percentage dropned a.; te, size of the school increased, so that the
average county high school tcacheT of science subjects had four preparations per
day or less, however, over 30 -orec-J, c,f all county teachers had six, seven, or
eight preparations per day. In te exempted villages, the median preparation
load was three, but a little more than one teacher in 20 had five or more prepara-
tions. The median number of preparations in Ohio's city high schools was two, but
some had as many as seven preparations. A negligible percentage had more than
four, however, the average number of classes taught per day was about five in
all classes of schools° It shoLld be remembered that many of these were double-
period classes (or seven-period-per-week classes). (8) Less than one in five of
the county and exempted village teachers belonged to any science or science-
education organizations or groups. Of those who did belong, more (36) belonged
to the National Science Teachers Association than to any other group. In the
cities, one teacher of every two and one-third claimed membership in some such
organization. Here the most, common type of organization was the district or
State science group with a membership of 27 teachers. However, 52 of these
teachers also claimed NSTA membership. (9) Only 23 of 558 county and exempted
village teachers of science had no extra-curricular duties. For 227 of these
teachers, or more than a third, coaching was all or a part of the extra drity,
while with 108, administration or supervision entered the picture in addition to
other extra-class duties. In tLe cities, 18 of 411 teachers did not have extra
duties. There were 92 coaches, 220 who had clubs of one type or another, and 40
who were administrators or supervlson. About one in five county and exempted
village teachers reporting believed that their extra-curricular load hurt their
teaching. About two in five believed that it helped. The rest either had no
opinion or believed that it didn't matter. In the cities, one in eight believed
that his extra-curricular load was harmful, and again, two in five believed that
it helped. (10) About 85 percent of the city teachers and 70 percent of the county
teachers said that they felt thoroughly competent in their science laboratories.
About 13 percent of the city ano almost 29 percent of the county and exempted
village teachers said that they felt only partially competent, while something
less than 2 percent of the teacbells in each case said that they felt totally
incompetent in their science situations. (11) Somewhat over 60 percent in each
case were one-textbook teachers according to their report; a little over 10 percent
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said that they used two texts; while a little aver one in four reported using

three or more textbooks. (12 Not more than half of the objectives of science

teaching as reported by science teachers showed very great insight into or grasp

of any recognizable broad philosophy for education of youth in a democracy. Many

of the statements, given as sole responses to the question included somewhat limited

objectives as, for instance, "preparation for college," of "teaching the course

of study."

iH8;--)HSHH1-

DeBOER, SIDNEY VERNON. An Investigation of the New York State Regents Examination

in Biology for June 21, 1949. M.A., 1952, University of Michigan. Author, Battle

Creek High School, Battle Creek, Michigan.

Problem or Prob,lemst--The purpose of this study is to item analyze and eV.aluate

completed and graded Regents Examinations of the University of the State of

New York in biology. These examinations were the ones prepared for June 21, 1949.

(1) A determination of the reliability of the examination. (2) A determination of

validity of the examination with respect to the extent to which it measures the

major objectives of science teaching. (3) A determination of the areas in which

students do poorly and do well. (4) A determination of the inconsistencies in

certain test items. (5) Miscellaneous difficulties involving improper scoring,

and apparent misunderstandings on the parts of students and teachers.

Steps or Mothods.--Not reported.

Sources of Data.--2,085 corrected and graded test papers.

Statistical Treatment.--Standard deviation and coefficient of correlation.

Mai or Findings.-- Not reported.

DeLOACH, ETU S. A Chemistry Identif cation Question. Nonthesis, 1952,
Mississippi State College for Women. 2 p. Author, Arkansas State Teachers

College, Conway, Arkansas.

Problem or Problems.--The scores on a "scrambled clues" chemistry identification

question are correlated with the scores on the rest of the test so as to get some

evidence of the validity of the question.

Steps or Methods.--Not reported.,

Sources of Data.--Experimental groups.

Statistical Treatment.--Coefficient of correlation.

Major Findims.--A "scrambled clues" type of question is described, and some

evidence is given regarding its validity and reliability.

***k****
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DeLOACH, WILL S. Doctorates in Chemistry from Southern Institutions,
Nonthesis, 1952, Mississippi State College for Women. 2 p. Author,
State Teachers College, Conway, Arkansas.

Problem or Problems.--Listing was made of the doctorates in chemistry,
tion by year, from the earliest in 1881 through 1951.

Steps or Methods.--Not reported.

Sources of Data.--Reference bo)ks, periodicals, and letters to universities.

Statistical Treatment.--None.

1881-1951.
Arkansas

by institu

Major FindinFs.--Earliest doctorate in chemistry found from a southern institution
Was granted by Vanderbilt University in 1881. Through 1951 a total of 831 Ph.D.'s
in chemistry had been-gtanted by a total of sixteen southern institutions.

DeLOACH, WILL S... The .taster's Degree Programs of a Group of High School Chemistry
Teachers. Nonthesis, 1952, Mississippi State College for Women. 3 p. Author,
Arkansas State Teachers College, Conway, Arkansas.

Problem or Problems.--Study was made of the courses taken for the master's degree
by a group of Alabama high school chemistry teachers.

Steps or Methods.--Not reported.

Sources of Data.--Transcripts mostly in State Department of Education.

Statistical Treatment.--None.

Major Findings.--Of the total of thirtyone Alabama high school chemistry teachers
holding master's degrees, nearly onehalf received the degree after World War II,
with about onefifth in 1950. About 58 percent received the degree from Alabama
institutions. About 61 percent took no work in chemistr7 in their master's program.

FINCH, RAYMOND CHARLES, A Study of the Methods of Conducting Physics Laboratory
Work in Secondary Schools with Some Suggestions for Improvement by Means of Simple
Research Projects. M.Ed., 1952, Cornell University. 92 p. Nature Study Depart
ment, Cornell University, Ithaca, New York.

Problem or Problems.--To examine the procedures involved in conducting physics
laboratory work in secondary schools. The major emphasis is placed upon the use
of simple research projects in high school physics courses. The tenets, simple
research project, refer to some type of problem to be solved in the 1..1,oratory
which involves the application of several physical principles and skills.

Steps or Methods.--Search of literature, study of twelve high school physics
laboratory manuals and one text, and questionnaire to 400 physiCs teachers in
New York State, of which 200 were returned.



a

- 17 -

Sources of Data.--Questionnaires, textbooks, reference books, and periodicals.

Statistical Treatment.--None.

Major Findings.--In general, New York schools offering courses in physics allot
at least one period per week for laboratory work. In many cases, ,48 percent of
those replying to the questionnaire, two periods per week are given over to this
phase of the work.

Turner's Discovery Problems in Physics appears to be the most popular manual
among New York teachers, although many prefer to use their own mimeographed notes.

There appears to be considerable difference of opinion among physics teach-
ers in New York State as to which experiments are important. All of the 74 experi-
ments in the list sent out as part of the questionnaire were checked as regular
experiments. The measurement of volume and density appears to be most widely
used. Very ffiw schools require the students to carry out the exercise on tensile
strength of solids. The following list of additional exercises was contributed
by the teachers: Relation of sound and music; automatic siphon with colored
water; ultra-violet and infra-red light; geiger tubes; lead plating; telegraph
systems; mercurial barometer (construction of all necessary parts); making an
air thermometer; making a stirring device; devising uses for the electric eye;
measuring the height of a building by use of stone and stop watch; singing flames;
electrical network board; determining types of metals by specific gravity measure-
ments; use of school bus garage for practical applications of levers, hydraulic
systems, chain-pulley systems. Suggestions for projects are classified in six
broad areas.

-g=k3RAH81-*

GORDON, GARFORD GAILORD. A Study of Methods of Making Provision for Outstanding
Science and lathematics Students in High Schools. Ph.D., 1952, University of
Southern California. 484 p. Doheny Memorial Library, University of Southern'
California, Los Angeles 7, California.

Problem or Problems.--That methods are being successfully used in high schools to
make provision for meeting the special needs of outstanding science and mathematic:
students? Are there any schools and teachers who can be recognized as being
clearly successful in making provision for meeting the needs of such students, or
at least as being more successful than ordinary schools and teachers? If definite
methods are being used for meeting the needs of such students, what implications
does this fact have for the practices of schools and teachers generally1

Steps or Methods.--(1) Determination of existence of schools and teachers making
good provision for outstanding science and mathematics students, using recommenda-
tions of educators, results of Science Talent Search, and results of local contest
(2) Questionnaire to schools and teachers plus visitation to selected California
and Arizona schools. (3) Tabulation and interpretation of results.

Sources of Data.--Reference books, periodicals, interviews, expert judgments,
questionnaires, and contest results.

Statistical Treatment.--Chi square and comparison of frequencies.
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Major Findings .--.- Schools included in the study were found to make wide use of
several organizational and extracurricular methods in providing for outstanding
science and mathematics students. Teachers were found to use regularly more than
nine classroom methods each in doing this. The extent,pf pse of methods and the
degree of success attributed to them were found to be highly correlated. Length
of class period, administrativoLipolicies regarding the supervision of students,
use of ability groupings and of special classes, and ,the exact nature of the sub-
ject involved--all were found to affect the extent of use of classroom methods.
It was concluded, among other things, that (1) supericut students were victims of
excessive demands on their time, (2) ability grouping could be used in all types
of schools, (3) such grouping should be based on several criteria, (4) science
and mathematics departments could undertake their own programs of detecting and
fostering superior students, (5) mathematics teAlbers were less aware of the
possibilities of providing for outstanding students than were science teachers,
and (6) methods found to be most widely used by teachers and schools included
in this study could be recommended for widespread use by all schools and teachers.

GREGORY, RAYMOND NEWTON. The Dyeing of Orlon, Dacron, and Acrilan. Ph.D., 1952,
George Peabody College for Teachers. 97 p. Library, George Peabody College for
Teachers, Nashville, Tennessee.

Problem or Problems.--(1) To describe the processes involved in the manufacture
of three very new synthetic fibers used for this study--Orlon, Dacron, and Acrilan
-and to review the various theories that have been advanced to explain the dyeing
of each. (2) To determine which af various classes of dyestuffs will color these
fibers. (3) To determine the comparative effectiveness of these different classes
of dyestuffs in their ability to dye these three synthetic fibers as compared to
wool.

...1.eps or flethods.--Material on the various processes and theories of dyeing was
obtained from all available sources, chiefly industrial laboratory reports. The
best methods of applying the dyestuffs were selected from the literature reviewed.
The three fibers were dyed under identical conditions and in the same dye bath at
temperatures indicated for each class of dye used.

Sources of Data.,-Letters from industrial and research laboratories.

Statistical Treatment.--None,

Major Findings.--A major purpose of this study was to work out the materials and
methods for interesting and instructive classroom demonstrations of the dyeing
proper pies of these three newest synthetic fibers --- Orlon, Dacron, and Acrilan.
This purpose was accomplished in that any teacher of chemistry, or of home
economics, who would go to the trouble of obtaining the samples of the textiles
and the dyes could assign the dyeing to students as a class activity and have
samples mounted in a permanent notebook. In this thesis, all samples are mounted.

HESS, FRED CARL.
Marine Engineerse
Library, Columbia

Development of a Course in the Utilization of Chemistry by
Ed.D., 1952, Columbia University. 82 p. Teachers College
University, New York 27, New York.
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Problem or Problems.--The project undertaken was the development of a course at
the New York State Maritime College in,-which students of marine engineering were
to study problems in their field which could be dealt with more effectively
through the utilization of a knowledge of chemistry.

Steps or Methods.--(1) A study of the institution, its purpose, history, and
curricula to establish the role of the course in the institution. (2) A study
of the students, their background and goals, to establish the direction of the
course. (3) A study of marine engineering, its characteristics and responsibili-
ties, to establish the professional objectives of the, course. (4) A study of
educational theory, to establish principles useful to the course. (5) A descrip-
tion of the course in operation, to illustrate the application of principles and
methods employed to attain objectives. (6) A brief evaluation of the learning
activities in terms of the principles derived in the studies.

Sources of Data.--Reference books and periodicals.

Statistical Treatment.--None.

Major Findings.--A course consistent with the findings of the various phases of
the study was established at the institution.

iH8H8HHPk

HILFERTY, FRANK JOSEPH. Biology in New England State Teacher Training Institutions.
Ph.D., 1952, Cornell University. 572 p. Mann Library, Cornell University,
Ithaca, 1:ew York.

Problem or Problems.--The problem is one of providing detailed, useful informa-
tion pertinent to the teaching of general introductory biological science in the
New England State teacher training institutions.

Steps or Methods.--(1) Review of literature. (2) Correspondence with administra-
tors and faculty members in New England State Teacher Training Institutions.
(3) Visitations - each institution was visited at least once and 91 percent at
least twice. (4) Questionnaires were filled out by the author during conferences
with the personnel of each institution.

Sources of Data.--Interviews questionnaires, reference books, and periodicals.

Statistical Treatment.--None.

'.1ajor Findings.--The general biology course in the State teacher training institu-
tions of New England is not in a very satisfactory state.

JOHNSON, PHILIP G. 'School and Science Enrollments in a Random Sample of Identical
Schools for the Fall of 1947 and the Fall of 1952. Non-thesis, 1952, U. S. Office
of Education. 3 p. Author, U. S. Office of Education, Washington 25, D. C.

Problem or Problems.--(1) How have public high school enrollments changed between
1947 and 1952? (2) How have public high school science enrollments changed between
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1947 and 1952? (3) How does the enrollment in 1952 compare with pre-Aous periods?

(4) How have the numbers of part-ti and full-time teachers changed between 1947

and 1952?

Steps or Methods.--Data from a questionnaire used in 1947 were compared with data

collected from the same schools by a questionnaire used in 1952. Comparisons with

results from other studies were made.

Sources of Data.--Questionnaires, reference books, and periodicals.

Statistical Treatment.--Comparison of frequencies.

11111.1cy ladings.--(1) Public high school enrollments in the reporting schools have

changed as follows: 7th grade, 450.6%; 8th grade, 437.6%; 9th 'grade, 421.6%;
10th grade, 48.9%, 11th grade, 48.4%; 12th grade, 49.4%. For grades 7-12 this
amounts to 420.0%; for grades 9-12 it equals +12.4%. (2) Public high school
science enrollments in the reporting schools have changed as follows: 7th general

science, 4.4(.7%; 8th general science, 429.7%; 9th general science, 415.2%;

biology, 413.5%; chemistry, -4.2%; physics, -15.6%. For grades 7-12 this amounts
to 416.85z for grades 9-12 it equals 48.1%. (3) Men the fall 1952 science enroll-
ments are compared with earlier periods, it may be noted that general science,
biology, and chemistry enrollments have maintained their percentage of the school

enrolled pupils. High school physics has reached a new low in percentage of high

school pupils enrolled. Enrollment in science courses other than general science,
biology3 chemistry, and physics increased from 2.3% in 1948-49 to 3.7.°. in the fall

of 1952. (4) The number of men teaching science full time in public high schools
increased by 23.5% while the part-time men teachers increased by 16.7%. Full-
time women science teachers decreased by 16.7% and part-time women science teach-

ers decreased by 14.8%.

JOSEPHSON, RUTH ANNIS. A Study of the Value of Field Trips for the Teaching of
Natural History in the First Grade Curriculum of the Fox Point-Bayside School,
Fox Pointsconsin. M.S., 1952, Cornell University. 104 p. Nature Study
Department, Cornell University, Ithaca, New York.

Problem or Problems.--To correlate the teaching of natural history with other
basic activities in the first grade curriculum and to develop a teclqnique f

conducting naturk history field trips with small children which is infondal,
safe, effective, and spontaneous.

Steps or Methods.--The author planned
grade pupils. The experiences gained
ing, language, music, art, and social
reactions and comments, and each trip

and used nine field trips with her first
were used as bases for activities in read-
studies. Records were kept of the children's
was evaluated.

Sources of Data.--Experimental groups.

Statistical Treatment.--None,

z:._d2niinqi_LIK§..__The outcomes of this series of trips are as many as There were

children in the group. Some results were evident. Barbara, who became hysterical
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with fear when she saw the snake in October, asked to be allowed to feed it in
April and May. Billy grew from an immature and lonely child to an alert little
boy with a passion for nature. In addition to the individual changes there was
obvious growth in problem solving power, in observing, and in reporting. Eleven
techniques for use of field trips were suggested.

KALLENBERG, ROBERT CHRISTOPHER. A Study of the Red Salmon, Onborhynchus nerka
(7-albaum), of Bristol Bay with Particular Reference to Teaching Its Conservation.
M.S., 1952, Cornell University. 112 p. Nature Study Department, Cornell Univer-
sity, Ithaca, New York.

Problem or Problems.--To furnish the teachers in Bristol Bay with information and
suggestions that may be used in.teaching conservation of the salmon including a

history of the canneries and development of the fishing industry; the biology and
ecology of the salmon, and scientific investigations, in Bristol Bay and other
areas that bear on the involved conservation problems. Suggestions are given as
to how this material may be integrated with the present curriculum in developing
an understanding of the conservation problems connected with maintaining a run
of salmon large enough to support commercial fisheries.

Steps or Methods.--Consultation of literature followed by organization and
summary of pertinent materials.

Sources of Data. -- Reference books, periodicals, experience in fisheries work, and
courses of study.

Statistical Treatment.--None.

Major Findings.--(1) A disdtiSsion of the development of the Bristol Bay Fishery,
including the establishment of the canneries, methods of fishing, fishing regula-
tions, and the establishment and growth of the Bristol Bay communities. (2)
Biology and ecology of the salmon runs including discussions of the ability of
the run to maintain itself, the development of an index to the success of the
return run, the application of this index to Bristol Bay, and con/ervation prob-
lems relative to the Bristol Bay run of salmon. (3) A program for the use of
material presented in the schools with a discussion of the development of the
following concepts: photosynthesis, water cycle, erosion and deposition, density
and viscosity of water, productivity of streams and lakes, lakes, relation of
living things to their environment), and interdependence of living things. Also
suggestions for the correlation and integration of this material with work in
English, history, mathematics, and geography.

KERNS, LEROY R. The Understanding of Thirteen Science Concepts by Students in
Grades One Through Twelve. M.A., 1952, Colorado State College of Education.
105 p. Library, Colorado State College of Education, Greeley, Colorado.

Problem or Problems.--The problem of this study originated in a twelfth grade
general education class in science. The class was studying current topics in the
various fields of science, their importance in their lives, in the immediate
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community, and in the world. Materials or articles of scientific nature were
used. These were found in newspapers, periodicals, bulletins, or other sources
of information. The "textbooks" were. found to have ample materials and worthwhile
explanations. The class progressed very nicely and with keen interest by all
participants. However, one serious problem developed which impaired the progress
of the class; namely, before an article could be efficiently used, much effort
was necessary in order to make it meaningful cecause the students did r/ot under
stand the scientific concepts used in the article. To find the cause of this
difficulty, the purpose of this study was to determine an answer to the problem,
"How do the students' understandings of a selected group of science concepts pro
gress in grades one through twelve in the Laboratory School 'of Colorado State
College of Education?"

Steps or Methods.--From over thirteen hundred scientific terms or concepts which
were turned in as not being understood by a class in general education in science,
thirteen were selected for the basis of this study. These thirteen concepts were
part of tie designated study of three science series textbooks and the tests used
in the testing were standardized by the interpretation used in these textbooks.
All grades from one through twelve were tested for understanding in these concepts,
and information was gathered as to how the student encountered the concept and
also his understanding of it 'if it was different from that as designated by the
textbooks. Comparisons were then made of the data from grades one through Lwelve.

Sources of Data.--Tests.

Statistical Treatment.--Mean median, comparison of frequencies, and percent
comparison by grade.

ajor Findings.--(1) Science concepts are not introduced before a student is
capable of understanding them. (2) Many concepts could be introduced earlier.
(3) The concerts are introduced simply and with much parallelism to the student's
previous understanding of the concept. (4) Most of the concepts were a part of
the student's vocabulary before they were introduced into his study, the under
standing of which was erroneous in many respects. (5) The students encountered
a use of the concepts in their social realm before they were introduced into their
studies.

iHSHHHH8t-

KIITNARD ROSA IAE. An Analysis of the Science Subject Matter a Compe-teht Secondary
Clieqiistry Teacher Needs to Know. B.S., 1952, Tennessee A. & I. State University.
27 p. Department of Science Education, Tennessee A. & I. State University,
Nashville 8, Tennessee.,

Problem or Problems.--The problem of the study is to analyze the science subject
matter a competent secondary chemistry teacher needs to know and to evaluate the
effectiveness of the Tennessee A. & I. State University curriculum in developing
that subject matter competence.

Steps or nethods.--(1) Location of typical secondary chemistry textbook and/or
course of study. (2) Analysis of textbook or course of study for important
principles of chemistry or mathematics. (3) Examination of A. & I. curriculum
for chemistry and mathematics courses commonly taken by prospective secondary
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chemistry teachers. (4) Determination of effectiveness of these courses in
developing understanding of the principles usually included in secondary chemistry
by submission of a selected list of such principles to a jury from the Department
of Chemistry.

Sources of Data.--Textbooks, courses of study, and expert judgments.

Statistical Treatment.--None.

Major Findings.--(1) Sixtytwo principles, theories, mathematical calculations,
and important processes were, isolated as important subject matter items. (2)
Approximately 85 percent of the necessary chemistry subject matter is satisfac
torily covered in the first year chemistry course. (3) As it was impossible to
identify the remaining 15 percent of necessary items with any specific course or
group of chemistry courses, it is recommended that experiences to develop these
competencies be included in the general chemistry course since this is the one
chemistry course common in the background of all prospective chemistry teachers
enrolled at the Tennessee A. & I. State University.

KFUGLAK, HAY,:. Achievement of Physics Students With and Without Laboratory Work.
Nonthesis, 1952, University of Minnesota. Author, Department of Physics, Univer
sity of Minnesota, Minneapolis 14, Minnesota.

Problem or Problems.--(1) Are there differences in the learning outcomes of
general physics students Who do laboratory work by the individual method and stu
dents who take the same course without laboratory? (4 Are there differences in
the learning outcomes of general physics students to whom laboratory experiments
are demonstrated and students who take the same course without laboratory?

steps or nethods.--Control groups of twenty eight taught laboratory by the
individual method; experimental groups of twentyeight taught by the demonstAation
method;volunteer group of twentyone received no laboratory training. All stu
dents attended the same lectures and took the same tests. Initial status and
achievement were measured by two pencilpaper and two performance examinations,

Sources of Data.--EXperimental groups and control groups.

Statistical Treatment.--Mean, standard deviation, coefficient of correlation,
Fisher's nt," analysis of variance and covariance, and Davis item analysis
technique.

..,a,LIKEindinEs.--(1) Students who get laboratoryinstruction by the individual or
demonstration method are superior to students without such instruction on labora
tory tests. (2) Laboratory work did not influence significantly the scores on
pencilpaper theory tests. (3) The group taught by the individual method had "a
significantly higher mean on one performance test than either of the other two
groups. The nolaboratory group had the lowest mean on all the four tests.



LeMASURI ROGER A. A Content Analysis of Selected Biology Courses of Study.
M.A., 1952, Ball State Teachers College, Library, Ball State Teachers College,Muncie, Indiana.

Problem or Problems.--The purpose of this original research paper is to analyzeand compare the contents of twelve city and State high school biology courses ofstudy with content recommended by experts in the field.

Steps or Methods.--The data for this original research report were gathered fromtwo sources -- the selected biology courses of study of twelve cities and Statesand from a checklist sent to various experts on teaching biology. The purpose ofthe checklist was to find out what content experts on the teaching of biologywould like to see included in a biology course of study.

Sources of Data.--Questionnaires.

Statistical Treatment.--Comparison of frequenceLps.

Major Findings.--If the aims of biology education are to be accomplished, moreStates throughout the United States should make their material available. Severalof the States are revising their biology courses of study, whqe several othersadmit theirs are obsolete and out of print. Several of these States seemingly'are not making any effort to rewrite and modernize their courses of study.

LEO1ELLT, RENATO EMND. The Selection and Grade Placement of Physical SciencePrinciples in the Elementary School Curriculum. D.Ed., 1952, Boston University239 p. Library, School of Education, Boston University, 332 Bay-State Road,Boston, Massadhusetts.

Problem or Problems.--To determine (1) the physical science principles that shouldbe included in the elementary school curriculum; (2) the reasons for inclusion;and (3) the grade areas wherein the principles should be introduced.

StepsorMethods.--(1) Seventeen specialists in science and eightyfour elementaryscience teachers participated in the study. (2) Each of the above rated a totalof eightyone physical science principles extracted from a previous dissertationby Martin Robertson, University of Michigan, 1931 (3) Each rated principles forproblems as stated above. (4) Returns were compiled and treated statistically.

Sources of Data. --- Reference books, periodicals, expert judgments, and questionnaires.

Statistical Treatment.--Coefficient of correlation and comparison of frequencies.

Major Findings.--(1) The correlation between what the experts believed should beincluded in the curriculum and what the teachers belitfed should be included was0;83. (2) Seventy of the eightyone principles were selected by more than 53percent of the jurors. (3) Seventy of the above principles should be includedfor their contribution towards "an interest in and an interpretation of thecommunity.q (4) When selected for their 'contribution to desirable habits of workand study, no one principle received a majority selection. (5) For grade selection, no one principle was selected by a majority for a definite or single grade.
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However, upon a combination of percentages, a definite area of successive grades
was established for sixty-four of the eighty-one principles.

LOFTIE, BLAUNCH COMBS. A Collation of Selected Equipment for Use in Secondary
School Science. Ed.M., 1952, University of Colorado. 82 p. Department of
Education, University of Colorado, Boulder, Colorado.

Problem or Problems.--To compile a group of adaptable devices that can be easily
and inexpensively constructed at home or in the science laboratory. The purpose
of this report is (1) to describe the construction of equipment from inexpensive
materials, (2) to make application of such apparatus for effective learning, and
(3) to assist other science teachers in their research for similar aids.

SteLsoithods.---Books, periodicals, pamphlets, newspapers, manuals, and
unpublished materials were surveyed for simple, inexpensive, and practical devices
for use in secondary school science courses. Some of these devices were con-
structed in the laboratory, shop, or home and were demonstrated in the laboratory.
Applications and suggestions were made as to the utility of the apparatus.
Numrous forms of experimental and demonstrative apparatus were constructed from
pupil experiences. Necessary articles for the construction of equipment were
purchased at small cost from the hardware store, the ten-cent store., and the
supply house. From the "junk-heap," garage, factory, and the industrial plant
were salvaged many pieces of needed accessories. These devices, as well as those
collated from the preceding sources, were included in this report. Classification
was made according to the subjedt-field. Illustrations were provided when
necessary for Clarification.

Sources of Data,--Reference books, periodicals, textbooks, and laboratory con-
struction.

Statistical Treatment.--None.

Major Findings.--(1) For best results in science teaching, simple, workable devices
offered wide possibilities. (2) The construction of simple equipment was a means
of developing laboratory resourcefulness, of meeting the individual needs of youth,
of helping boys and girls in adjusting to life at home and in the community, of
furthering the understanding and application of scientific principles, of arous-
ing interest, of developing scientific attitudes and appreciations, and of assur-
ing every child of an opportunity of success. (3) Teachers and pupils working
together doing things led to a healthy classroom atmosphere and one in which
growth could take place. (4) There was more than one way to build a piece of
equipment, to illustrate scientific principles. The science class should not
become stereotyped by using the same tools each day, month, or year. (5) The
time and effort spent on this report had been quite worthwhile and should lead
to more effective science teaching.

McKIBBEN, MARGARET JEAN. An Analysis of Principles and Activities of Importance
for General Education in High School Courses in General Biology. Ph.D., 1952,
University of Pittsburgh. Library, University of Pittsburgh, Pittsburgh 13,
Pennsylvania.
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Problem or Problems.--(1) To evaluate principles of biological science for general
education in general biology courses in high schools. (2) To determine the
relative value of activities in contributing to an-understanding of principles to
which they have been related for use in such courses and whether each activity
would more appropriately be done as a demonstration or as an individual laboratory
activity.

Steps aretillIds.--(1) Evaluation by a jury of specialists in science education
and of biology teachers of a list of principles of biological science for use in
high school biology courses. (2) Evaluation by a jury similar to the first of
activities related to the 152 principles found in the first part of the study to
be of greatest importance for such courses.

Sources of Data.--Expert judgments and checklists.

Statistical Treatment.--Mean and comparison of frequencies.

IvIa_.,tor_Li'j__&_ndins_.--(1) Five hundred fifty-eight assignments of activities were
ideally or well suited to developing an understanding of 93 principles of
biological science of greatest importance for general education in high school
biology courses. (2) Sixty-nine or 12.3 percent of the 558 acceptable activities
were ideally suited to contributing to an understanding of the principles to
which they were related and 489 or 87.6 percent were well suited for such purposes.
(3) The 93 principles remaining in the list after duplicates were eliminated had
an average of six activities which were ideally or well suited to developing an
understanding of -them and an average of 0.7 which was ideally suited. (4) Thirty-
eight principles or 40.9 percent of the list of 93 had at least one activity
assigned which was ideally suited for developing an understanding of them, whereas
55 or 59.1 percent had none. Ninety principles or 96.8 percent had at least one
activity which was well suited or better, while 3 or 3.2 percent had none. (5)
For 18 or 11.8 percent of the principles in the list of 152, no activities were
found in the sources examined which might reasonably be expected to contribute to
their understanding. Moreover, three other principles or 1.9 percent of this
number had no activities which were ideally or well suited for such purposes.
Consequently, a total of 21 or 13.8 percent of the original 152 principles had no
activities which were acceptable fora,,/use in high school biology courses. (6) Two
hundred seventy-three or 48.9 percent of the acceptable activities would more
appropriately be performed as demonstrations, 231 or 41.4 percent as individual
laboratory experiments, and 54 or 9.1 percent equally well by either method.

MATUNSON, GEORGE GREISEN. Some Problems of Vocabulary and Reading Difficulty in
Teaching Junior High School Science. Non-thesis, 1952, Western Michigan College
of Education. 6 p. Author, Western lachigan College of Education, Kalamazuo,
Michigan.

Problem or Problems.--The purpose of this study is to examine the various research
studies that deal with levels of reading difficulty of textbooks in science for
junio- high school in order to determine whether or not they are too difficult.

Steps or Methods.--A search of the literature was made of all the research studies
that had been carried out with respect to the levels of reading difficulty of
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textbooks in junior high school science. The findings of these studies were
tabulated and general summaries were made of them. From these findings, recommen
dations were made for the publication of textbooks.

Sources of Data.--Reference books and periodicals.

Statistical Treatment.--None.

Major Findings.--(1) Before a textbook is actually written, it may be well for the
author or publisher to search the literature to obtain lists of words or terms
that are essential or desirable for inclusion in a course for junior high school
science. If such lists are not available, the time required to prepare them may
be well expended. These words, when they appear in the textual material, should
be explained clearly and, if above the vocabulary level of the students, should
be pronounced and defined. Further they should be used in the textbook several
times in different contexts so as to give the student additional opportunities
to experience them. (2) Difficult nontechnical words should be replaced with
easier synonyms, unless absolutely impossible. In the writer's analysis of text7
books, it was found that many nontechnical words could have been replaced with
easier synonyms. If it becomes necessary to use a difficult nontechnical word,
it should be listed with phonetic spellings and with a clear statement of its
meaning. (3) Authors and publishers should bear in mind that half the students
in any class are below average. Hence it may be well to select a vocabulary that
Ls from one to one and onehalf grade levels below that of the grade in which the
book is to be used. (4) For the better students it may be possible to include
paragraphs or topics for individual study in which the levels of reading difficulty
are commensurately higher. In this way it may be possible to provide somewhat for
individual differences in reading ability. (5) Although there is frequent criti
cism that books are too large and hence more expensive than is desirable, it may
be well to devote additional space for the inclusion of an adequate glossary.
The glossary might contain the essential, desirable and difficult words together
with their spellings. It may be well also to list sucil words at the ends of the
Chapters in which they appear. Thus, the' teacher will' be saved much time in pre
paring lists of words that may be stumbling blocks to or worthy of additional stud:
by the students.

YALLINSON, GEORGE GREISEI, STT,Titi, HAROLD E., and iaLLINSON, LOIS 21ARION. The
Reading Difficulty of Textbooks for General Science. Nonthesis, 1952, Western
Michigan College of Education. 5 p. Author, Western Michigan College of Educa
tion, Kalamazoo, Hichigan.

Problem or Problems. The purpose of this stu,ly was to analyze textbooks of
general science in order to determine whether their levels of reading difficulty
were higher than might be desirable.

Steps or :lethods.--(1) All the textbooks in general science were obtained, and it
was decided to select for analysis from each textbook one sample page for each
TOO pages or fraction thereof, but not less than five pages from any one textbook.
(2) The samples were selected from the textbooks by means of a table of random
numbers. (3) The samples were then analyzed for reading difficulty by means of
the Flesch formula. The significances of the differences between the lowest and
highest textbooks with respect to reading difficulty were determined.

...
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Sources of Data.--Textbooks.

Statistical Treatment.--Fisher's "t."

Findingf.--(1) the levels of reading difficulty of passages within the
senarate textbooks vary greatly. The easiest passage in the textbook ofPubljsher
B has a grade level of difficulty of Grade V completed; the most difficult passage,
of Grade VIII. The easiest passage in the textbook of Publisher P has a grade
level of difficulty of Grade VI completed; the most difficult, of college com
pleted. If these two are representative of the variations of levels within a
book, it is clear that in any textbook some passages are not likely to cause
difficulty for any of the students for whom they are designed but that other
passages are likely to cause difficulty for some students, as in the case of Pub
lisher B; and for all students, as in the case of Publisher P, for whom they are
designed. Further, it is clear that the average readingdifficulty score for a
textbook may be somewhat misleading. Some textbooks that have many extremely
difficult passages may be balanced by some very easy passages. (2) The grade
levels of difficulty of the textbooks vary greatly. The easiest textbook has a
level of difficulty of Grade VI completed. It is unlikely that this textbook will
prove difficult for many students whether the book is used in Grades VII, VIII, or
IX. Further, the most difficult textbook with a level of difficulty of Grade X
is likely to be difficult to read for all but, the best students at whatever level
general science is taught. (3) As compared with series of textbooks for junior
high school science, textbooks for general science that are designed for osentlally
the same grade levels have a much greater range of reading difficulty. As a ,roupl
series of textbooks for junior high school science range in level of difficulty
from Grade VI completed to Grade'VIII completed. Those for general science range
from Grade VI combleted to Grade X. (4) As with the textbooks for areas cf science
other than general science, the earlier passages in general science textbooks do
nct seem to be consistently lower in level of reading difficulty than the later
passages, Hence, no apparent provision is made for growth of reading ability
during the roar or years in which the books are used. (5) The books tend to fa]l
int;o three categories with respect to difficulty. The easiest quarter (four
textbooks) is significantly less difficult than the middle half (eight textbooks)0
TIle middle half s significantly less difficult than the most difficult quarter
(four textbooks) Furt',er, there are significant, differences in levels cf
difficulty between (a) the easiest textbook and all the others, (b) the easiest
half and the most difficult half, and (c) the easiest and the most difficult
textbooks. (6) It seems reasonable to state from the conclusions already listed
that the differences found make level of reading difficulty a valid criterion for
use in the selection of a textbook. (7) In view of the levels of reading diffi
culty, it may be concluded that many of the textbooks now in use for general
science are more suitable for use at the ninthgrade level than at the seventh
and eighthgrade levels. Hence, certain adjustments need to be made in textbooks
if they are to conform with the trend of "moving general science" into Grades VII
and VIII. It is recognized that the rather marked trend away from using two books
in Grades VII and VIII is likely to continue. Hence, single textbooks for general
science need. to be written with lower levels of reading difficulty so as to be
suitable for use in these two grades.
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:,ILLLII:SON, GEORGE GREISEN, STURII, HAROLD E., and liALLINSON, LOIS iiAKION. The
eading Difficulty of Textbooks for High-School Physics. Non-thesis, 1952,

-estern Michigan College of Education. 5 p. Author, ?Western flichigan College of
Education, Kalamazoo, Michigan.

:problem or Problems.--It is the purpose of this study to evaluate textbooks for
hit- school physics with respect to their levels of difficulty.

Steps or Hethods.--(1) All the textbooks in high-school physics were obtained,
and it was decided to select for analysis from each textbook one sample page for
each 100 pager or fraction thereof, but not less than five pages from any one
textbook. (2) The samples were selected from the textbooks by means of a table
of random numbers. (3) The samples were then analyzed for reading difficulty by
means of the Flesch formula. The significances of the differences between the
lowest and highest textbooks with respect to reading difficulty were determined.

Sources of Data.--Textbooks.

Statistical Treatment.--Fisher's "t."

Jc.a,,jor Findings,--(1) The textbooks (eleven in number) whose grade level of read-
ing difficulty is ninth grade completed or below (difficulty score below 4.5) are
not likely to be difficult for the average eleventh- or twelfth-grader taking
physics. Neither are they likely to cause great diffiaLlty for the, below-average
student. TLis conclusion does not apply to individual passages that are difficult.
(2) The textbooks (three in number) whose wade level of reading difficulty is
between ninth grade completed and tenth grade completed (difficulty :2(ore --
approximately 4.5 to 4.75) are not likely to be difficult for the better student,
are not likely to cause great difficulty for the average student, but are likely
to be difficult for the less able student. (3) The textbooks (t,,- in number)
chose grade level of reading difficulty is high school completo or higher are
likely to be difficult for even the superior student. The most difficult text-
book seems to be above the level of comprehension of even some college students.

GEOE and VAN DFAGT, HAROLD. Stability of High School Stu-
cints' Interests in Science and in Mathematics. Non-thesis, 1952, 7:estern Michi-
gan College of Education. 6 p. Author, 7estern Michigan College of Education,
Kalamazoo, Michigan.

Problem or Problans.--The purpose was to determine whether the interests of high
school students in tiDse fields of study are sufficiently stablt over the high
school period to be used as a basis for guidance and counseling.

Steps or ruder Preference Record, Form BB, was administered to 240
high school students at the ninth grade level and again to these same students
after they had completed at least three years of high school. The raw scores and
the rolative ranks of these scores for the areas of science and mathematics were
then compared with one another in order to determine the extent to which interests
in these areas were stable between the two grade levels at which the tests were
administered. (2) The methods used in making the comparisons were (a) percentage
of cases in which the raw scores re,alned the sane, (b) percentage of cases in
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- _oh the ranks remained the same, (c) coefficients of correlation between the
raw scores of the tests as given at both levels, as well as the ranks of the raw
s ;gyres, (d) coefficients of alienation were determined for all these coefficients
f correlation.

Fpurces of Data.--Experimental groups.

jtatistical Treatment.--Coefficient of correlation and coefficients of alienation.

FindinEs.--(1) The data indi cate that, to a great extent, if interest in
science or interest in mathematics ranks high in Grade IX, it is still likely to
rank high in Grade XII. However, one is not justified in assuming that it will
remain in the same rank. Students who are guided into science or into mathematics
at Grade IX, or into curriculums emphasizing science or mathematics, may find
themselves more interested in music, social science, or some other area of study
at Grade XII. The guidance, therefore, may be chiefly "misguidance." (2) Overall
predictability is not high insofar as scores or ranks at Grade IX are related to
those at Grade XII. Coefficients of alienation are greater than coefficients of
correlation. (3) This study fails to substantiate claims.that interest is likely
to be a reliable rredictor of talent in individuals.

11kNEY, ETHEL S:AIK. Literal and Critical heading in Science. D.Ed., 1952, Temple
University. 130 p. Library, Temple University, Philadelphia 22, Pennsylvania.

Problem or Problems.--(1) ,'hat is the relationship between literal and critical
reading comprehension of science materials? (2) That is the relationship between
verbal intelligence and (a) "survey" or "general" reading comprehension? (b)
literal reading comprehension in science? (c) critical reading comprehension in
science? (3) That is the relationship between reading comprehension as measured
by a standardized reading survey test and that appraised by (a) a literal reading
test in science? (b) a critical reading test in science? (z) To what degree
does each selected critical reading skill tend to be independent of the ability
to read literally when science materials are used?

Stens or Methods, --1) A full statement of the problem with justification of the
study, limitations, an terminology is given. (2) A review of kindred literature
using the subjective approach, the experimental approach, and test construction
follows next. (3) The construction of the test from the standpoint of planning,
preparing, aril evalating the test. (4) The preliminary study of the limitations,
results, conc11:5.Los, qnd outcomes using the experimental design, the statistical
design, and ;.)r,17)..;:.atti , (5) The procedure for the population with criteria and
screening p:,2oc'ur. T)Lu:, statistical. procedures used. (6) The evaluation of the
experimental Jdition Ls to reliability and validity. (7) The results of the
inter-test relationsh'_ps and the intra-test relationships, (F1) The conclusions
and implications to the problem and suggestions for further research. (9) A
bibliography and appendices giving supporting data and standardized teats.

Sources of Data. --- ", H-3rence books, periodicals, textbooks, manuals, charts, and
research studies.

Statistical Treatment.--Coefficient of correlation, Chi square, inter-correlation
and point-biserial correlations.
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"AThr Findin'l-s.--(1) There is a high relationship between verbal intelligence
:hq proficiency in literal reading in science. (2) There is a substantial
laticnship between verbal intelligence and proficiency in critical reading in

-r!ence. (3) There is a high relationship between general reading comprehension
t literal reading comprehension of science materials. (4) There is a substan
al relationship between general reading comprehension and critical reading com-

-n,-lension of science materials. (5) Critical reading comprehension in science
LI. a cr-mplex of skills or abilities, each of which is relatively independent of
1;,o ability to read literally. (6) Proficiency in critical reading of science
.L,-4ials cannot be predicted from scores obtained (a) on literal reading tests

science, (b) on group tests of verbal intelligence, or (c) or general reading
',:;:its. (7) Proficiency in literal reading interpretation may be predicted with a
fair degree of accuracy from scores on group tests of verbal intelligence and
i,ineral reading tests. (8) Group tests of verbal intelligence and general_ read
in: tests tend to measure many common abilities.

ERI.EST. A Proposal for Science in the Education of Elenientary
Teachers at Radford College. D.Ed., 1952, Columbia University. 63 P. Library,
Tecllers College, Columbia University, I:ew York, New York.

Problem or Problems. - -V at is desired in an educational program in science for
elementary teachers? '. ","hat kind of laboratory work is most suitable for elementary
teachers? How can the campus and the surrounding area be used for study? 1:ow
much and what kind of subject matter can be used? To what extent should the
course be professionalized? How can the laboratory school be used in the science
program?

Steps or :iethods.--The needs of Radford College were studied by the faculty,
tl:rough recommendations of the College President and others. The role of science
In a college program for elementary teachers was shown by a study of literature,
books, etc. and the advice of leaders in elementary science education. A study
was made of opportunities for science instruction at Radford. College. This
included suggestions for selecting materials for the course as well as methods
of using them. Recommendations were made for the course at this particular College.

.S :,-,urcas of Data.--Reference books, periodicals, expert judgments, textbooks,
courses of study, and questionnaires.

Statistical Treatment.--None.

:al or or_ntent should emphasize the functional and social aspects
of scLence in the liv3o of teachers as individuals and as instructors. The con-
4-,ert should be selected from the various compartments of science without regard
to lines of division. Principles, facts, and generalizations should be associated
pith over -day activities, and community resources should be used for study and
example. The course should provide for directed study, for Observations of
children work an(1 play, for activities that produce specific skills, habits
and attitudes, and. Cor methods which may be used by future teachers. The labora
tory and field activities should be conducted in such a way' as to show the how,
the when, and the what of science in the elementary school. In other words,
science for elementary teachers should be a combination of appropriate subject
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of teaching vrhich 7.-ill develop effective teaeher6 Imho are
cute in their knowledge of children, of science., and of appropriate methods.

DAVID JOHN and :TALLINSON, GEOFGE GEEISEI:. An Investigation of the
of Teachers Toward the New York State Regents' Examinations in Science.

,o-thesis, 1952. 13 p. Author, Lakeview Junior High School, Battle

1-h-;,blem or "Problems pi rose of this stud:), is to determine the attiturlPs of
(..!,,p..71ce teachers of the Aate of New York -with respect to the Pegents'

:u Science.

or ':.7ethods.--(1) An exi-Laust-i_ve search was made of the litera.ta:re
cl,:sin.,:}2.1e objectives of science. As a result the objectives listed in thP Forty-
5.i_xth Yearbook of the National Society for the Study of Education -were

,1,-,!sirable standards against which to r,icasize the Reg-ents Exceiri:,na'Ion. (2) A.
tentative form of the questionnLive was then nrepared. After oriticiE-7.1s, fria.2
form was rrenared. (3) The next step was to send questionnaires to two groups o
teachers : (a) Teachers who are now teaching "h.egents" science in New York State
but who forrie-rly taught science in other StF.I.tes and countries.

"out-s.4..-iters, (b) Teaci-iers ex-oerience in tea.chint:
been onl.y in New York State. They ar:,--! referred to a3 ," (/,.

1.2tter was then satt to the science tealc.,.ers of F.ew York State for V: -2
persons har_i ta-ti.,ht oi-fAer States. (r(-..s.-tionn;.--...i-e5.7 were

L--.;er.t to all of th.em. (5) A list of of all the Sule.t;C:e. St 4'e?
of ::ffa Yorls. was obtained.. It v.7.7.ts rledded s es -L o
-Live sa:.,pling of six hundred tee.:.lers

(1 C.2S
T1 -- s cl-:nair .

t ic a I Treat .--Ter cent a .

5 -,),1.1abi were av:..1.1,..1--;le for all the 3cience covr3eF.
J.22,71 in tl,is A-p-:trently teacl.:,ers are satisfied ti at, if c.--urses, -are

c,c.o!)r,-1 vdth outlire of the syllabf_, th.,e exa.71-tinatiOns e,3 for
are tc, be reasonable. (2) Teachers believc; that tile '..teet.-Its

r17.--,--ie:ss for -3-.r;_.,11.-atin.j; t.e, achievement of college-entrance st
a.r non-col-loge stud,,N-t-tis -who are header,' for the farm or technical

1.,-.1,-ustrie,s, that matter for the non-colle::e student vrhc.) takes for
clatur1-1 value. (--3) "23ac...11.ers t:,e that. the i'..7-;gdrIts'

1!....easures of factual achiieve.ent t'i'an of unclerstart,d.i.-IE of
(/,) T3oth -Leachers a..:(3 students tend to Le .aore

t'i. r s tuN,.-t-ts T. ng about scler.,.;
..)elieve that

e ,T.,:-.1:Jo-rit:y o1 stb:dents. (6) ReaentS 1'es!-,:r1-1-.-
vroul 1. the to teach. of r os iv 0

if 4;1 courses they tau,s-ht in ,,t 11,--_)r Stales mere pract', cal
than those they .i:3r :3 teacir,ing York State. (7) In Lenenti..., a ''.-..ajority- of

indicatr,3-.1 kif.D7'-, 1:e11;2ve, tl.e Regent:1' system -f:Yesl-,ricted
at th.T; -irished to teach. (c.'.) 7.11:3 '3f..lachen; pr..;11 ed StLctr

tkiLt t..e stakitits of 'New York State at,t,,,in t1,:o F;a-:1.- or a. lev2,1 or*

students oth,F.r St,:ates insofar as tlitl ...-.L:jcel.ives
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of science.are concerned. (9) More than half of the teachers believe that the
abolition of the Regents' examinations will reduce the standards of science teach
ing in the State of. New York. About another quarter believe that the abolition
-7f_11 produce no change in standards. The rest of the respondents to the question
')elieved that standards would be raised by this abolition. (10) Nearly 90 percent
o' the teachers -wish to retain the Regents' examination although a little more
an twothirds believed that their construction and use might well be modified.

Thly 10 percent believe that they should be discarded. (11) If the examinations
were modified according to the suggestions made by the respondents, more than
two thirds would approve their retention* The rest of the respondents expressed
no opinions, since many of them made no suggestions for modifications. (12) About
twothirds of the respondents expressed the desire that a scoring key be provided
with the respective examinations. (13) Over threefourths of the teachers believe
that the teachers passing percentage should not be reported to the State. This
is in accord with present policy although many believe erroneously that the State
keeps such records. (14) Nearly twothirds of the teachers desire that the State
recheck a sampling of the papers that the teachers have scored and forwarded to
the State. About onethird expressed themselves against such a policy. (15)
-!early fourfifths of the teachers believe that the examinations should be sub
ject to the call of the State. About onehalf of these would keep the papers in
the school unless they were called for.

.3HHHHHEY,-*

GUY. The Adequacy of Chemistry Laboratories in Class "C" Schools of
7iichigan. M.A., 1952, Ball State Teachers College. Library, Ball State Teachers
College, Muncie, Indiana.

Problem or Problems.--The purpose of this study was to determine the adequacy
nth which chemistry laboratories in class "C" high schools of the State of

flichigan are equipped for teaching chemistry and to determine how extensively the
course of chemistry is being offered to students in these schools.

Steps or Methods.--The questionnaire method was chosen for this study. A letter
accomnanying the questionnaire was addressed to the science instructor in each
sclool. As the completed questionnaires were returned, the answers were tabulated

analyzed.

Sources of Data.--Questionnaires.

Statistical Treatment.--Comparison of frequencies.

stud;; shows that ',he chemistry laboratory faciliti'.es in
class "C" higt schools of the State of Michigan are in general considererl adequate
by the cemistry teachers. The study shows that neaNT all (99,perceL) clasp:
"C" sChool3 offer ci,emistry, that nearly all (9B percent) of these teac:1 it vita
laboratory work which 96 percent of the teachers feel is essential for satisfac
tory chemistry instruction.

MORLONG, ORRIE. Some Phases of Elementary Science in Eleven Counties in Kansas
in 1951-52. M.S./ 1952, Kansas State Teachers College, 47 p. William Allen white
Library, State Teachers College, Emporia, Kansas.
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Problem or Problems.--How much time bras devoted to the teaching of science in the
elementary grades? Mat was the college science preparation.cf the teachers of .

lelentary science?

St-,,ps or Methods.--A representative sample of
sxdy. Each county was visited. The program
,=:77arlined. The transcript. of each teacher was

eleven counties was selected for
of each teacher in the county was
examined.

So,:rces of Data.--Interviews, first-week reports of teachers, and transcripts of
teachers. The study included 301 rural teachers, 264 graded 1-8 teachers, and
141 graded 1-6 teachers.

Elatistical Treatment.--None.

Tajor Findings.--Sixty-five percent of the rural pupils, 79 percent of the graded
1-8, and 55 percent of the graded 1-6 pupils were enrolled in science. Forty-
eiht percent of the graded 1-6 teachers, 20 percent of the 1-8, and 12 percent
of the rural teachers had 120 or more college semester hours of credit. Seventy-
two percent of the rural teachers, 63 percent of the graded 1-8, and 5] percent
of the graded 1-6 teachei2s had,less than 6 semester hours of college science.

:IID3E JOHN E'.1-SRSON. The Feasibility and Present Usage of the Senior Advanced
"Teneral Science Course in High School. M. S., 1952, Cornell University. 84 p.
ature Study I3epartient, Cornell University, Ithaca, New York.

Problem or Problems ..- -The study is concerned with modified science subjects
related to the secondary school curriculum as a means of stressing constructive
thinking, the securing of some pertinent data, and the presenting of various
opinions of those in the field.

Steps or liethods.--(1) Review of the activities of the National Society for the
Study of Education and of many branch organizations of the National,,Education
Association. (2) Consultation with State and federal bureaus of education and
review of material dealing with curriculum organization published by these
,encies. (3) Textbooks dealing with secondary education, periodicals, letters
-r- L Lacher In the field. (4) Survey by questionnaire of some senior science
courses presIntly taught.

7ources of Data. -- deference books, periodicals, and questionnaires.

St .ti sti cal Tretra3it.--None.

-ajor Findins.--Thc senior science that, is in most widespread use is of the
survey type, a course that attempts to draw from the personal experiences of the
studeats. Attempts are being made to gear the subject to the community and its
youth. Particular emphasis has been given to consumer education. Other senior
so 12,e course F are obviously designed to occupy the disinterested students' time.
The courses art 3 comparatively new, most having been introduced since the war.

Suitable texts are not available for either the survey senior science or
t}le advanced general science courses, and this lack was mentioned by high school



-35
-ersonnel as a serious factor in presenting a senior science course. Several
steps are necessary before the advanced general science course can be adopted.
Tle community must be willing to offer the use of its facilities, the school and

teacher must believe in the values of the course, and teachers must be pre
.ps.red in general science.

An advanced general science course must achieve the following goals: Reduce
tIle fear of science, enlarge the group of potential scientists and tecinicians,
and assist the student in making vocational choice.

HATH, LO:REI:CE H. The Influence of Selected Factors on Science Instruction in
the Public Nigh Sdlools of Kentucky. Ph.D., 1952, University of Kentscky. 1 4 p.
Library, University of Kentucky, Lexington, Kentucky.

Problem or Problems.--The major problem of the study was to study the influence
of selected factors on the science instruction in the high schools of the State.
Certain factors were selected as those essential. These were determined from a
study of the literature extent and included (1) the teacher, (2) the laboratory,
(3) adjuncts to science instruction, and (4) curriculum, objectives, and procedures.

Stens or llethods.--A short questionnaire, very similar to that used by tine U. S.
Office of Education in The Teachin of Science in the Public Rich Schools 1:)50
was sent to all 444 high schools listed in the,,Kentucky Public Schools Directory,
1950-51. A yepresentative sampling of those retuning the questionnaire were
visited and studied intensively, using a nin--page schedule of information for
data to be secured from each. Severity schools were studied. The data were then
collated, analyzed, and conclusions drawn.

Sources of Data.--Interviews, expert judgments, questionnaires, and study of
schools by Personal visit.

Statistical Treatment.--Mean, median, and comparison of frequencies.

Tajor Findings.--(1) The quality of science instruction in the high schools of
the State of Kentucky is poor. The pre-service training of a:3 most all of the
science teachers has been highly specialized in given science fields. Since 'most
of the science teachers in' the State are required to teach in all the science
fields, this specialization creates a weakness in the instruction phases beyond
the teachers? specializations. The lack of the science training over the major
science fields and their lack of training in methods of teaching science are fac
tors which ha-re a direct bearing on the poor qualiV cf science instrucion extent
in the high sdiools. (2) The preservice training of Kentucky high sd,00l science
teachers has been very good and, therefore, cannot be considered as a factor in
the poor sivality of science instruction. (3) The science teachers a/e not pro
fessionally minded.' Fevf belong to professional organizations and fel,- attend pro
fessional meetings. (4) The teacher load is too heavy for even the possibility
)f effectivs scissce teaching. Class size is low. (5) Laboratory facilities are
inadequate, equiPment and laterials poor and in low supply. Budgetary allotment
for science programs are very low and, in some cases, nonexistent. (6) Programs
for enrichment of science programs indicate a need for improvent. :Jove science
clubs need to be organized, the use of audiovisual platen. is needs -s-) Le extended,
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an teachers need to be better informed on efficient use of these materials.
Drary facilities and supplies need to be improved. (7) Science teachers need

to formulate clearly their objectives and their philosophies of science instruc-
I on, and plan effectively to meet their dbjectives. (8) Pupil-teacher relation-

E'j_ns need improvement. Pupil-teacher planning is not being effected. The needs

o2 youth and the needs of the individual pupil are seldom taken into account in
plannini, the science programs. (9) Teacher preparation programs in the State
colleges and university are not designed to prepare the, science teachers for
act-al conditions under which they must work. (10) Little or no use is being

lade of core unity resources. (11) Conservation is being taught only in conjunc-
i,'0-1 with tl.e aL,ricultural program. The horizons in this area need to be expanded.

ELLIER. A Simplified Cloud Chamber for the Physics Lato:!'ato,...i. L A

7()52, Ball State Teachers College. Library, Ball State Teachers Col, ,fie, Muncie,

Indiana.

7r oblem or Problem s .The problem is to simplify c2 ci,amber apparatus and
incorporate in it such components as are readily available to any experimenter.
The report should be complete enough so that results can be duplicated in the
average laboratory.

Steps or 7.ethods.--Pertinent materials were read in libraries. Letters were
written to experimenters who had used cloud chambers similar to the one under
consideration. The physical laboratories and equipment of some schools were
made available for experimentation. Conferences were held with the adviser.

Sources of Data.--Expert judgments and laboratory experiments.

Statistical Treatment.--I\;one.

1:_ajor Findings.--The simple chamber as described can be one of the most fascinat-
ing demonstration devices in tLe physics laboratory. The cost of operation is
limited to the dry ice and the alcohol. It is believed that this simplified
cloud chamber will enhance the teaching and demonstration possibilities of the
high scl-,00l and small college laboratories.

CLD:1, LYLE. i1 =iLies of General Science Students with Respect to Four Objective
Types of Tests. lc:.52, Ball State Teachers College. Library) Ball State
Teachers Colley°, 7uncie, Indiana.

Problem or Problems .--The purpose of this study was to determine how well four
objective types of tests evaluate the abilities of general science students; how
well the scores in these tests correlate T ..+1-1 the course grade; and if the inter-
relationship of those types of tests is such that the types can be used singularly.
A secondary oo ctive of the study was to determine how well the scores in each
of the types of tests correlated with the students' reading ability.

Stens or Ir_ethods.--The experiment was conducted with the freshmen general science
classes. The objective types of tests were given throughout the year to minimize
any---ariable factor such as time of year, illness of students, weather, and outside
disturbances.
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Sources of Data.--Experimental groups.

Statistical Treatment.--Mean and Chi square.

Findings.--The course grade and the true-false test shows a good degree of

relationship. The coefficient of correlation of the course grade with the

multiple choice test shows a high degree of relationship. The coefficient of

correlation of the course grade with the completion test shows a very high degree

of relationship. From the findings of this research, it appears that all of the

types of the tests used will fairly well determine the course grade.

PERELL1, DOREEN LES1EY. The Development and Educational Value of the rest Rock

Nature Center in New Haven, Connecticut. U.S., 1952, Cornell University. 48 p.

Nature Study ;department, Cornell University, Ithaca, New York.

Problem or Problems.--To summarize the origin, development, and operation of the

lest Rock Nature Center, New Haven, Connecticut, as a background for the develop-

ment of a field guide to learning activities which elementary teachers might

carry on with their pupils.

Stems or ITethods.--First-hand knowledge of the facilities and possibilities of the

Nature Center was acquired by the author through visits to the Center, use of its

facilities in work with elementary school children, and contact with the director.

Sources of Data. -- Interviews and personal exploration.

Statistical Treatment.--None.

LLI2rEJaolLng.--A list of graded studies and activities is presented as a guide

to teachers whose lack of background in science makes it difficult for them to

recognize and utilize the teaching and learning opportunities provided by the

Nature Center. Application of the nature center idea in other communities is

suggested.

,Th. -A Preliminary Study of the Opportukties Presented

y r.:..s as La oratories for Pre-college Science and Conservation

ogr:. Cornell University. 224 pc ';.:ann Library, Cornell

5 I . CY: M111 0

Problem yr -,:se of strealas as outdoor laboratories to help tie down

ar to 'morsf,r7te VT of t''e pre-college science aild conservation principles

are .-Jh ti- Te-collecG

Steps or. TIthoC,s.--lifter having chosen tine area, the author carried djstudiEs
of non and fauna and Fathered physico-chemical data. The studies were illus-

trated ari Included were: enumeration of factors which affect a mov-

ing frenh-rater rresentotion of -,ethods of measuring these various fac-

tors and of rresenting data, and supl:,le le.,sons and other suggested means of

conveying thi:, informtion to the student. In addition, there was correlation of
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ti_ , ':H,a to provi'i suggcstions for aiding ,-r o.-college stident2, to under-
and a-iveciate more fully moving wet areas in terms of biolegicr,l, conserva-

,11, an-1 esthetic nrinciples and values.

1.,rces of Data.--Personal investigation of the area, reference books, and

L'Hietistical Treatmen

ecological viewpoint is stressed; however, the retiods used
cie not those of a professional ecolerrical study. Simple techniques are described

tle collectin,; of pertinent physiico-ce:iical and biological data using equip-
. 'II, is inexpensive and easily constructed. This provides for worthwhile

simple construction that fit within tie budgets of secen6ry schools°

silow that a fresh-water stream can be used as an outdoor laboratory to
present many principlos encompassed in pre-college science and conservation pro-

The interrelationship among some of the factors affecting a moving,
water haLitat was developed. Some problems concerned with water pollution and.
-urification were treated. ii-,elated topics such as geology, soil study, and water
pob-er develonment were included as further examples of how a stream and surround-
111 area can be effectively used as a teaching vehicle.

liAY:,.:01;1). A Study of Competencies Desirable for Instructors of
G,)11aLe General F,'di:,.cation Courses in Physical Science, Ed.D., 1952, University

7.11inois. 114 p. Library, University of Illinois, Urbana, Illinois.

Problem or Proble-s.--Tbe study involves an attempt to obtain opinions and data
nuy serve as a beginning in looking at the problems involved in the selec-

t', n ?n,1 ore[aration of teachers for physical science in college general education,

or 7e,hods.--To forms of a questionnaire were used -- one to be filled out
7-lint.,r3 of ga,eral education programs and the other by instructors of

oral 33 n science courses. A total of 4('6 usable questionnaires
1,02, E tic Dl strict of Columbia, and Puerto Rico. TiLere.

;t;1- nor al C. 7,1,P inotructor's forms 'returned from 1'4
1)11- ,as

'E 0: 2r.a.

Str,t1sticril Trcatraat.-- and eemperison of frequencies.

ho--: -f th 1 concerned -Gith develoning adequate rro-
Li._ 0 (21' e'..eu:on are to be realized and the fe,'irs of the critics of tIE-

ba expllod, increasi ng attention must be directed toward the
tr2irin tee clers in a manner to develop these competencies which are desirable
to 6.chit,-0; :eneral education. The opinions of the instructors and
adainjstrators Itho :,,,cTeratd in t-is stucbi seem to indicate a need for broader
learning at the graduate level for ti.ose who are preparing to teach physical
science in college general education. `Wiese opinions also indicate a need for
more training in how to teach. Further studies ero 1-,e;de:1 to leterr,:ine Aare
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leactly the elements of a desirable graduate program for teachers of physical
science in L;(3neral education and teachers in other areas of general education.
7t-dies of this type might well be made to determine the extent to which thenr,sent graduate program serves the needs of the teachers in the specialized
areEis of college training.

RLID, IHOBElq 1,7AY111--;. An Analysis of the Understanding of Certain Atomic Energy
concepts by Fourth, Fifth, and Sixth Grade Students. Ed.D., 1952, Colorado StateC)11ege of Education. 110 p. Library, Colorado State College of Education,
Greeley, Colorado.

Problem cr Problems.--(1) lioa many of a selected list of concepts, as measured by
the mean scores, do (a) fourth grade, (b) fifth grade, and (c) sixth grade
children understand before receiving instructions about them? (2) How many of a
selected list of concepts, as measured by mean scores, do (a) fourth grade, (b)
fifth grade, and (c) sixth grade children understand after receiving instruction
asoout them? (3) Does a certain procedure of instruction help elementary children
unCerstand certain designated atomic energy concepts? By understand the writermeans -bleat the children should be able to correctly complete certain written
statements about atomic energy. Concepts are defined by the writer as any word,phrase, or sentence concerning atomic energy. (4) That specific parts or areas
eC atomic ener;_::: are understood by the children?

Steps or LIetho('s.--Fifty atomic energy concepts identified by help of pilot groupof children were selected for the basis of this study. Control and experimental
groups were selected from two public schools in Greeley, Colorado. ilultiplechoice type tests were then given each group on the concepts selected. The testswere standardized by three recognized authorities in the fields of science and
education. Special instruction was given in five areas of atomic energy basedupon frequency of use by the pilot group: (1) atom, (2) atomic fission, (3)
atomic pile, (4) atomic power, and (5) tagged atoms. Differences in understanding
1)etwee( the two groups were tested for in each of the schools. The data were then
treated st-tistically for interpretation.

Sotrces of ',-Jata.--Exrctriental groups and control groups.

Statistical Treatent.7-eEn, median, standard deviation, coefficient of correla-
ti,)n and comITErice.n of frequencies.

'or possILle under certain condltions, many children
t tecnical aspects of eetomic ,energy. Children in fourth,fifth, and si:eth _re .23 Ti o cooperated in this study made significant gains asr:ieF roc' a aultinle choice test after certain prescribed instruction. Groups-f ,r.,6e levels also tended to show a definite correlationle-uvieen the aeaeLeC, ranking before and after instruction. -rade group meansE. ircie:1 lit4J7e cl(,nt; 79rAween the pre-test and final test -e---;.-C-ts for the controlp:rmos. The exrerimental groups all showed statistically significant gains.

Groups seeL Jr, aLd r21/1). linjerstandin{; wit`" added maturity.Grade six c} ilciren, generally, made tfe h1;_,Lest scores. They were closelyfolloct L,ra(73,e chilaren.
t;) expor:::3nce
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diffic1,1V than those of the other two grades. The area "Tagged Atoms" as
ois.ed ,;;eried to give the children the greatest amount of difficulty. The
v-15 of atomic fission and the atom gave them, as a group, the least difficulty,

t.he basis of this study, it seems reasonable to assume that many children,
'ot'Lcularly in grades five and six, under certain method of instruction, can
nDfit from technical atomic energy instruction.

:0' 7.=. The Organization of Source :,Materials in the Field of Biology
SS a Basis for the Development of Resource Units of 77ork for High Schools in the
Tt.:.f;e of 7ashi_ngton. Ed.M., 1952; University of Washington. 81 p. Library,

'versity of 1.ashinrton, Seattle 5, Washington.

Problem. or Problaus.--The development of resource units in the field of biology.

Stens or Methods .--Resource units vere developed that emphasized the use of the
local conaunity resources.

Sources of Data.--Raference books, periodicals, textbooks, courses of study, and
expert judgments

StafisVcal Treatment.--None.

IL12121indinrs.--Not reported.

PT.1TH, ALICE "_(\.=. Science Concepts of Sixth Graders. M.A., 1952, Queens
lollege. 10'p. Education Department, Queens College, Flushing, Long Island,
'Jew York.

Problel. or Problems.--To measure science concepts of sixth graders and to evaluate
present curriculum in elementary science.

Steps or :,:ethods.--(1) Searched literature of research for previous research.
(2) Composed test based on science experiences of sixth graders. (3) Administered
test to se'reLtytwo graders in my school. (4) Determined social level of
(1.1_1dren tlirou'j,harner 7 m la. (5) Compiled tables based on Intelligence,
:leading Level, Soci,1 S'ln.ss, Sex, and Scores. (6) Computed average and median
2)r each (7) A -,lyzed validIty of questions in test. (8) Prepared con
cLJs)ns. (g; 7',ed educational implications of this study.

Sources of

St; t.

Maj_or Findings.--Higher scores in science can be attained by (1) children with
iv ,. il-,elligence; (2) children with reading level which is up to

their grade; (3) _lren who come from middle to upper class fanilie;(0 boys
as compared with girls. Precauuicns must be taken by the teacher of eL:rnertary
science to include in the curriculum such a variety of experiences as v.111 reach
all of these groups if a full concept is to be arrived at by all the children.
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flATfr B. Some Steps in Building a Meaningful Science Program for the
'2:1elaentary School. M.A., 1952, Ball State Teachers College. Library, Ball
State Teachers College, Muncie, Indiana.

blem o'.- Problems. --The purpose of this study is to build an elementary science
nogram that will help the child to understand many of the things that arouse his
-urios ity The writer has hoped to build a science program in which the subject
fl-,ter is not toq-difficul+ frw the child to understand and one which still pro

vides activities that will develop scientific thinking.

Steps or Methods .--All of the material in this science program has been used in
an actual classroom situatinn... Some of the units have been taught several times
in the same grade. Some of the same units have been taught to pupils of different
),rade levels.

Sources of Data.--Experimental groups.

Statistical Treatment. -- -None.

lajor Findings.--It would seem that there is a tendency to include more science
work in the elementary curriculum. Teachers will be able to -use scores onpor
tunities for integrating science with other fields of study.

SIIZTER, BENJ/VaN THOIL.S. College Science for General Education: Planning for
Science Teaching in a Liberal Arts College. Ed.D., 1952, Columbia University.
209 n. Library, Teachers College, Columbia University, New York, New York.

Problem or Problems.--The iurpoLJ of this study was preparation to continue
teaching science in a liberal arts college. The problem of determining an
adequate program of science education for college students grew out of experiences
} ad while engaed in the teaching of chemistry at Monmouth College, Monmouth,
Illinois.

i0

Ste_Es or LieUilods.--The method used in the study was a study of relevant literature
in, the area of science education and the history of higher education. Study of
the latter Tas undertaken to gain perspective with respect to the development of

curriculum at Lionmouth College and in similar institutions. Tjterature in
,,e area of sc_Lence education was reviewed to become acquainted with practices

take into accoun preparaTion for successful living in the world of today.
;.nsijerable attenticr was devoted to the development of guiding prinCiples for
t;_e plannint; scl,*.r,'e Education and the philosophical basis therefore.

Soy roes of Data. -- -Reference books, periodicals, and letters from college science
teaehers.

Statistical Treatment. None.

Major Findings. - -T: -30,'rTaendati.ons included the following: (1) Make planning
of science educatioh a divisional affair; (2) Organize advisory conmittees to
participate in the planning; (3) Take into account in the planning the develop
mental tasks of young people, improvelt of health, extension of natural resources,



Jprovalont nf human relations, and a broader base for vocational specialization;
Enrich tree guidance program through inservice training; (5) Extend the follow-

1-n Program to include all alumni at the level of reactions to college training
1 light of further training and work experience; (6) Provide a general course

'n science for all students built around problems identified by and agreed upon
r the individuals concerned; and (7) Provide an interdepartmental seminar for

r,:niors majoring in one of the sciences and staff members from the division of
'atural science.

CEARLES. Development of a Plan for a TaoSemester Course in the
3iological Sciences for Madison College, Harrisonburg, Virginia. Ed.D., 1952,
Crmbla University. 166 P. Library, Teachers College, Columbia University,
low. 'Lori:, 1;ew

Problem or Problems.--The major problem was to develop a course of study in the
biological sciences, in the light of general education objectives, to be offered
as part of a core curriculum required of all students at Madison College, Harrison
burg, Virginia. Considerable attention was also given to the practical problems
related to the placing of the course e-"-Pt at Madison College.

StePs or Methods. -(1) The catalogs of 420 selected institutions were examined
to ascertain the nature of introductory courses in biology insofar as this may
be done from catalog descriptions. (2) The eleven objectives of general educa
tion listed in the Report of the President's Commission on Higher Education were
accepted as a satisfactory set of general objectives for a program of general
education in a college. (3) An interest questionnaire was devised and administered
to obtain student reactions. (4) An analysis was made of the teaching possibili
ties afforded by the Madison College community. (5) A study was made of the
available teaching aids in the community. ,

Sources of Data.--Reference books, periodicals, textbooks, courses of study,
expert judgments, and college catalogs.

Statistical Treatment.--1;one .

four common areas of human experience were identified as
requiring contributions from the biological sciences: (a) Personal and Community

(t) :ental (c) Home and Family Living, and (d) Nan and His World.
It -;:as postulated that common problems in these areas could be identified by

Coll 04;0 stc.donts. (2) public health in Virginia was found to provide a
nurAter of '601.q.nity -!cblDr_s,t1.Lt the students identified as related to the contalporary scene. (3; In the light of existing trends, the general education pro

r)f the general objectives which were accepted, blie ovi-
1,3.1cos ,rests, and the existing instructional resources of the
coin unity, a co.us? f study in biology for general education was formulated.

SIEBRIM, 1-31TEL) 'ICI .'n. A Stuly of the Influence of Institutional Environment
in the Training of Professional Chemists. Ph.D., 1952, Syracuse University. 261 p.
Library, Syracuse University, Syracuse, ::cw York.
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Prele,11 or Problems.--7:hat type of institutional environment is the lost success-

ful in the training of cheists?

SLe-s or ;:::thry,18.--(3) lescrir'tion and analysis of the previous studies which

atterlptel to later ,in,! :Llich type of institutional environmett has h,,-3n the mast

:c-2,essful in trainin, (2) Determining by institution the rroporti011
the 17)2-1'741 bacca1aureate chanistry graduates which earned ti 3 Che'nfStry 01!

biochemistry L D is 1,ILe 1726-1945 decade. The baccalaureate oriin of ti:
lfl:n-1)45 cho,Aistry and bioche:-Listry doctorates was obtained. The number of
haccalaure.ate chei:listry graduates by institution was obtained by questionY_Ties
'el to the hea,ls cf the respecti/e cheLlistry iepartments. (3) Tie last rart of

study consisted of co.,:parison of various ,;roups of institetios detPr ,ta-

1-1 of t':o relation of certain factors to the deccee cf S',,Cr'JSE tf institit' in

the trainin of c:eiliists.

SciJrces of Da' ;- .--Reforence boors, p2rodicals, IntervieT;s axpert juf)gLe s,

queiionnaires.

Statistical Treatr.lcnt.--Coefficient of correlation.

najor Findins.--(1) Technical institutions as a group surpassed the universif,fe,

co'llegt:s, teachers colleges by a considerable margin. Ti.:; lniversities ranted.
fter t'e technical schools. The colleges ranked third and t-he teachers colic :,r

w:re in the last place. (2) InstitItions which granted the Ph.D. in c'_-.Tnistry
considerably higher Ph0D.-T.Dach9lor ratio than other institutions. (3) Of the

four :1.ajer geographic divisions, tie institutions in the lad,7.1e ;rest were the

-lest Prh. The institutiow6 in thie ':;est ranked second with eastern institu-
tions and southern institutions in third and fourth places respectively. (4)

Privately and publicly controlled institutions did equally well. If the privately

controlled imtitutions were cltscified,as catholic, protestant, or nonsect'aria,

1,:,tter Tas the :lost successful. (5) As a :....roup t!_e A,rierican Chemical Soeiet:

instit, tins were - .ore slccessful than nonap-roved institutions. Fear.]:,

a'l univrsities ware accredited. There were, however, a nulqber of colleges wit'.

a rati.o w:Iich were nat_accredited. The cobined
-r ratios for al-proved universities and approved technical schools exceeded

co7foinel v,:itio of tlie college F. For equal nu-lber of graduates per institution
IL:ch or;.,ed the Ph.D. in charlistry a greater proportion of the universities and

seh:ols v.ere accredited fian colleges. For the same Ph.D.-Bachelor
r;_tio a errsiater prop)rtion of the universities and technical schools were acere Med

collegkis. (6) The influence of per student col]ege outlay ranged from
to u)d-cate, '.ravine; t' e greatest inCluo.-ice on the eastern institutinn.c_

.11dwest:,.. in unversIties. (7) In general, institutiotns which the Lost

svLcessfla L).4a.:1 iate:) were above avirLtLe in the tra..,' e: 2. r L,
fro, ,

. 4

u...e bet,7;34n. t' was not largeo ()) Li3

'-)ct;:3on entrence requirem.ents an' 5LCC3SS in training chaJists. T.

pi '2: of
detected was *at tile most successful sch,(1s

2 IcItiC30 N 7' ere .as a definite inverse criation between the
istrytes per profcssor and the Ph.D.-Bachelor rr-Itio the eAssl'ern,

iriStItlitiUnSo (10) A definite positive c:irrelation 1,aF

i.Junl to exist Lotl,:-,n tiles I:cu.L.1:cr of articles per professor in t'e Journal of
ical Society and the Ph.D.-Dachelor ratio for institutions

the Ph.D. in Mu correlation for universities L.

t the chadistry 17,.D. was s:dall. Ti: .?, a:tolint of worh published 1r,; ei_rc es
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was so small that a correlation study could not be made. (11) In _ener,l,
colleges with a high Ph.D.Bachelor ratio which were not aocreditd by tle
American Chemical Society were smaller and had less financial resol,rces thar tle
apP4oved colleges. The chemistry departments in most of these successful non
approved institutions consisted of one or two men.

SIPE. o CRAIG. Assumptions Underlying Committee Reports on High School Science:
1932-1951. Ph.D., 1952, George Peabody College for Teachers. 629 p, Library,
George Peabody College for Teachers, Nashville 5, Tennessee.

7roblem or Problems.--The problem of this study was to identify and
the bases for certain as=ptions underlying selected committee report-3 on
school science published during the period extending from 1:732 through 1?51.
Conc-3rr:ed primarily with the whole field of natIlral science teaching, the r3norts
,rere the work of deliberative committees or commissions authorized by organizations
Laving national scope.

Steps or :,:eVuods.--The .aethod used in the stIdy was on of critical analysis. An
attempt was made to discuss the philosophical basis for the assumptions fount Iii
fie reports. Each of the twelve reports included in the study Las been analyzed
for underlying; assumptions (a) relating to the pupil, (b) relating to the prrpes=s
of education, and (c) relating to the educative process. The bases for the
su3sumptions Lave been explored with regard to (a) the nature of the pupil, (b)
the nature, kind, origin, acrd use of specific educational values, and (c) the wa,s
of attaining knowlecto. Over four hundred assumptions were ideAified in the st1.2,

Sources of Data.--heference books and periodicals.

Treatment.--None.

La.lorlindingE.--Curriculum workers mar find the assumptions identified in th's
study helpful in providing a basis in thought for structuring a coLrse of st,
in science. The deliberative committees under study have seldom made clear V,e
b5-_sls in tholght underlying their assumptions. It may be argued that the committees
which Piave not looked into their basic assumptions have produced reports charac
terized by quantity, rather than by quality, of presentation. This quantity has
revealed itself in flowing phraseology, numerous citations, repetitive comment,
and loose definition.

SILLTH, JAS.' S R. A Study of the Methods of Teaching Laboratory Biolpgy in the
High Schools of Delaware County. M.A., 1952, Ball State Teacers College.
Library, Ball State Teachers College, Liuncie, Indiana.

Problem or Problems.--The purpose of this study was to beco,:le familiar with aild
to determine the frequency of use of the methods ;fir conducting biology laboratory
work in'Delaware County, Indiana. The study has attempted to survey the methods
used by the teachers and the classroom facilities under -which they Lere



Steps or Methods.--After extensive study of the literature on the yet' cis
teaching biology in high school, a questionnaire was prepared by the 1-.Titer to
al_c3 in the collection of data. In gathering data for the study, the writer used
the questionnaire in conjunction with a personal interview. The m.r.Ith2i of il.re
sentinL, the data in this study was through the description techni.:lue and the use
:f tables.

Source:, of Data.--intervies and questionnaires.

Stn.tistical Treatment.--Comparison of frequencies.

iLd2rgl_nqinE2.--It was found in general that the teacher had very inadecuate
conditions under which to conduct laboratory procedLre:. The laboratory wwk
at the ninth grade level was found to be integrated into the daily prosTam as
needed. The iology teac:iers in Delaware County schools use the teacher d'emon.stn',
tion method most frequntly.

STE.a, =KETT D. A Study of Conservation Elucation in a :odiumsized High
School. :,:. A., 1952, Ball State Teachers Cllege. Library, Ball State Tcachel's
College, L:.uncie, Indiana.

or Problems.--The general problem is to present material rel,,:tive to a
conservation program in a mediumsized high school. A further purpose of this
study is to offer suggestions as to how a conservation education program nigh,5
1,3 imp l vecl. Another purpose is to suggest a possil_le resource unit for the
teaching of soil conservation in secondary schools.

Ste.os or Dethods.--In order to discover the content and methods used in til-fe
cJ;lservation education program, the author conducted inerviews. Another aid
aralzing the program was the letters received frola experts in conservation

cLtton. .The last step of the study was the precaration of a teaching unit en
sGil coriservation.

Detaa- -hefei books, perlodica]F,
ar,1 exTrert juclu.aents,

r r".
fr

sc:InoL are to eff,:cidve rroLrois of conservat -a
ti on, teachers should know the real moaning of conservation educatio:1 and he
aare of tl.o objectives in teaching conservatiDr:. Conservat.Inr, education is

rirt.)re effective if co-Irrrenl_t;;- probledis ar,a 1:1301:1"Ce9 are usGd a buc; s
,r -CHJ Fild tri7ns sr)cia to nalre cor,scrrvation viAL1 to

fir. :=A=11. %Kperiment in ReducinL, the InforLotional
Pr,3jhdice. Ph.D., 1952, Columbia University. 119 p. Library, Teachers 0,-):11,,_!,
Columbia Thivr!rsit;, New York, T:ew York.
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71-,,1,1,-m or rToblems.--TLe "shrinking of tip earth" through technological advas
s brouht into special focus the problem of relations between people of diffn'.

3D(1 cilturn, Lack of information or misinformation serve to maintain pr j"
-3 in int-Thuman relations. The study of social science and biologica. scienc.J

may contribute to Ilelp diminish prejudice. Can the effectiveness of tlese
twc subs be en1-:anced through integration? If so, how may the subjects be
i,L,,TratecT witLin the framework of their other objectives? How much more erf',:c-
17- tLan s?narate conventional courses can an integration be in reducing V.e

7iimeasica of prejudice?

, ,'hods.--A tern of tenthyear social studies ani tenthyear biolo,;y
integated. Evaluation instruments were adapted or constructed. Experimen

il c1,1;,7ses were set up to take the integrated courses. Comparable control clans3E
72/.73 c:et to take the conventional courses in biology and social studies.

r,nd control c1-2.1ssos were compared.

Dat,1.--Exper:Lziantal groups and control groups.

tatistical Treatment.--:,Tean stadard deviat5.on, coefficlent of c()rrolation,
sci-Jara.

dirfrences between the experimental and control soups
. 0 consistent in all phases of the study. But in the overall picture in to

alu_sis cf 4,1.L. data, the shift in the direction of freedom from prejLdicc, a
.eA-,urt2d by the tests employed, was significantly greater in the ex:',h4imantal

tleJ. .;11 Vie control groups. The subjects of this experiment pup'l
hit.,h schools; whether the findings wol..-1-1 anp1:- to :,o or

lets re-nail:s to te determined.

7353 nU1). Scienc-3, in England Teacher Trainiv;.
461 r Tibrary, School of F',4.iucation, Dostw,1

7 is stated as b,:ii g concern, v.:1-t,h

sodI1'C)1 te7,(7,302 Eri(f:

tho'; fn the sur-,-,\'_ ,
CLt31,,_;-1,0F; of colle,:,,:) of arts arld scienc9q of nor-Ial
Il,;es, of trining schools, and of acalmies,
lnatl.tutes were exa-ined for =rrory tenth year. r,

.1 11, i is way providc:1 a means for its sti_2:-
iu " Leao:, or qcience 7_/1 teacher trailling.

.r who :Y:(-:0,_?Ive1 any foll
1.7}y7, ,_-JdLe%tncl in c..71T,3y.,
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Many teachers in the common schools during the Colonial Period had no education
above the common school. (4) Academies and high schools were .important sources
of teachers up to 1900 and included in their English courses a liberal treatment
of the sciences. (5) Girls received secondary school training for the first time
in tie female seminaries and co-educational academies of the early nineteenth
century. (6) From their inception the normal schools usually devoted a generous
Ywtinn of their curriculum to the study of science; but since many of the teach-
ers in the grades took only a one-year course up to.18C5, their science teaching
depended largely on their high school science background. (7) By 1890, most of
the normal schools gave a two-year prescribed course in which fifteen to twenty
lours of science work were required. These courses in science were in a variety
of subject- matter fields and were usually of short duration. This condition
existed until about 1920. (8) The amount of required science in the normal
sch,)ols declined until an average of six semester hours of science was required
in 1930. By 1950, an average, of twelve semester hours of science was requin
T:, is was divided equally between the physical sciences and the biological sciencw3,
(q) The amount of science taught in the ublic grade schools seemed to follow the
same trend as the teaching of science in the normal schools and teachers colle:es.
(10) Elementar7 science began to replace nature study in the elementary grades
about 1930 an.' by 1950 had assumed a place in the curriculum of the elementary
school which was comparable to that occupied by nature study before 1020. (11)

colleges which served as the principal source of secondary school teachers
c.sially made available a generous array of science courses. (12) Provision for
the prcfessional training of secondary-school science teachers began to be made
about 1990. Most of the colleges offered enough professional training to satisfy
the reauirements for certification. (13) The science curriculum of the secondary-
school changed from one in which a variety of courses were offered in the nine-
teenth century to a standard program of general science, biology, physics, and
chemistry after 1920. (14) Some in-service training was provided in science in
the programs of the teachers institutes and the early summer schools for teachers,

TAYLOR, rV)I-&'.A'.\I L. Use of a River as a Habitat for tl-,e Study of Biology.
r52, Ball state Teachers College. Library, Ball State Teachers College, ':uncle,
Indiana.

Problem or Problems.--This paper is a study of the biology of an area of a river
with the idea of developing a teaching unit that mny be used in the junior or
senior high school.

Steps or ilethods.--A site on Mite River was chosan as a typical area of a river
Consideration was given to the accessibility of tLe area and the coftli±int, of
river itself.

Sol:rces of Data.--heference books, priodicals, and habitat stIldies,

Statistical Treatiient.--None.

Findings.--By using the ideas gained from this study a teachihc 1]rj wa
devised to meet the speculated needs an(1 int-ret of studnt3 rivor
a abitat for the study of biology.
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TT_P-rNEIR, BYTON J. Fuels: A G4i.de and/I Source Book for the Study of 11'uols. and So
Problems Arising. from the UtilizEtiori of Fuels. Ed.D., 1952, Columbia. Universil:,,,,
265 p. 1:_l_ vary, Teachers College, Columbia University, New York, rew York.

Problem Problems.--(1 To determine some of the present and possilae
relationships of fuels t the wealth and welfare of people and to survey soz:-.e c.)f"

the man--: 50" entiflc and technologic and sociologic questions, ideas, and T:Tobln:71'
co.:nen!: b 2-, ?Ts as they relate to the people who live and cork through the pro-
duction ,,nsuraption cf fuels. (2) To provide 1-,-aterials which can be used in
trainir !' :,,_-i.chers for our schools and also to T.Tovide a source book for use,
by t r-4 service and by all who -yr' si-1 to ;air: a fuller understan/ii c fuelL;

survey was mde of a representa.tive sample of c1.1 n.ert7, text,-
l',(-_)ol ;-s a cor-yn:,:s of study being used in public schools. Data obtained b--;
working in this area were checked, especially with respect to teacher trainiEg.

e)cte,nsive study of current information regarding fuels and fbel problerls -waE
drawi.7-ig upon current bools-s , indus tr.i al publicati mot, s,

incl-Hing the United and resear report-, 751
from these sorr(7...i.-2, a brief E.,.!rmlar,r of 1.r rrob1'-Jr1:7. ecynnc.,,n1

s c_:TLr (3(10
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=E., FE:f7 The Education of i:igh Schocl Science Teachers at 7adl.con

Co'.lleE Ed.D., lfl52, Columbia University. 144 r. Library, Teachers Collee,

Univorsity, r.ew

Prolde_cr .-- (1 ) To dis cover significant conditions and fla,j or r ,sroblei.

re2ated to the education of science teachers at :.ladison College, and (2) to lra-r

frc m these conditions and problems for the purpose of reco=endin

c',:s,es in basic organizations aril fundwIental policies for tho edlcation of

secondary school science teachers at :iadison College.

Eta rs or l'ithr)J:3.--(1) S.-y of Preliminary Annual Reports of Virginia High

Sd ucls tc the State Defartilent of Education. (2) Study of ::adison

_;r; ates t JaclijnL scicace (,11'estionnaire). (3) Study of li terature in areas

311 1C sec-a.'ory elucation, teacLer eucation, and s epee 9t'l Ca

S'Diroes of 7.-Mta.--stionas and stily of annual high school rel,orts

Eta'ue Dei-art:Jent " Ef%cr-tlon.

stical T'risr-,_"(-1 of frequencies.

s. -.:ogr; organization and funda.r.entall pulici- ) r-r t'

ca'i_oa f sclace teachers at ::..adison College is proposed. /1-th,-,u V is

-1- a s, c ~:robler in teEc} ey, education in a narM c1,7;Ir

Lon, it e r 1co-viendations arc r771T. ps-,1

2' ,r_.

j. T. 1 .711i, :oloL:ic.1, Principls 'to
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c o cl.e,,I-Acal reactions; (3) conservation of matter and ertaizr; (I)

.n-1.ocular theor-u; (5) chemical change and synthesis of compounds, oxidation-
(()) the caning earth's cu'face and t'.-_e interaction of

.a.7.ctors and living organisms; (7) kinetic-t-Aolecular hypotl'esis:
ntocLar,lcs of lic-J:ids incl-uding nature of solution and diffusion.

V

EUGILE. State Park Fatural.ist Pro6rams: Their iiistory,
..r._'Jtcoir.-./lencLit];..ons for tl.e Ph.D., 1952, Cornell iliniversit:/.

r. Cornell'I'n1-7.rer ty'., I t'i,aca, I.:e7,; York.

Pri fieris .--To 615c:flyer -.;:tent t,o state park naturLi ists I
plo'e,1 in tl_e Tn-LtJci Statk;s, to observe the use of state park luscuLE, a (1

, +1 '..rn.113 tl'ralists, to de-tertiine the present stAtus of the state pal
and to make r, c,.,rrinendations for improving the progra.,

t,cTrLi cr . Perso,-!al letters to each state park director in the
State, to detenline extent of the park 'naturalist program. (2) C:ieck oflatst parr: literature. (3) ruestionnaire for park naturalists and c},' of

(') Personal visits .4o state parks ern-raving natizailists, iiltervi
-r,-,;ticir7..t.icn in activities, inspection of facilities. The author traveled a

1,1,,X0 miles to visit 34 state parks in Florida, California, Illinois,
17e7 York, rorth Carolina, and Tennessee.
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St,3ps or Methods.--(1) Examples of how teachers have used photography illustrate
photography being used at all grade levels, in various subject matter areas; and
both in and out of the classroom. (2) An analysis of the examples.

Sources of Data.--Personal experience, reference books and periodicals.

Statistical Treatment --None,

Findin12.--The use of the photographic processes, based on scientific,
oytical, and chemical principles, requires certain equipment. Teachers must mak
use of photographic equipment; therefore, the most common pieces are discussed
a%d evaluated. Certain cameras and enlargers are treated in detail because they
are the two major Pieces of equipment used and sometimes represent 4 considerable
expenditure of money. Try order to be of specific, practical help to teachers,
several photographic technioyes are discussed in detail. These include correct

cf the camera, film development, contact printing, projection nrinting
(enlarging), use of artificial light indoors, preparation of lantern slides, and
preparation of prints for the press. Composition is treated in a general way.
Equipment discussed is ki:!rt to a minimum, and techniques are simplified as much
as possible.

1-11-.):6Eri to Physics Literature. Ed.D., 1952, Columbia Univer
sity. 220 p. Libr,r, Teachers College, Columbia University, New York, New York.

Problem or Problems.--The stuy involved compilation of a guie to lihrLry
materials in physics a1, the college level. Selectivity and orLyization were tie
watchwords, in order Lhat orientation and guidance might most conveniently be .

furnished to users, amore;; would be students, librarians, teachers, and
workinE ootsio.? their own familiar specialties. Library tools and

tecLn-icteo lave 1,:en incluied, and bachground areas sufficlnliv si'etced
leajln too far intio sucl'_ as engic,rint,.

St n3 - compilation were h::'
via cant catals and t)eac],f

511vTlem,.:nted b,7 fl'orr.I. bibliographical souroir.-- from loll
a tcpn.ology librarian° inclusic

arrangei in a diversifid ap,,roach ELLttern u3ual linos
u inquiry', 9u,71 as bini!,rap}.1c(711 experimental, termrinoluical, educationn13

boo k citations have been orr.1.7e,.. into Et
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utility. As this literature becomes more voluminous, the importance of knowing
how to utilize its hidden resources grows apace. Library guides in snecial sub-
ject fields have been likened to crossroad signposts.

**

WILLIAMS, CIAIBONIIE JALES. An Analysis of the Physical Science Subject :datter a
Competent Teacher of General or. Physical Science Needs to Know. B.S., 1952,
Tennessee A. and I. State University. 24 p. Department of Science Education,
Tennessee A. and I. State University, Nashville, Tennessee.

Problem or Problems.--The problem of the study is to locate important physical
science principles that a teacher of general or physical science needs to know
and to evaluate a typical college science curriculum in order to see how adequately
it meets this need.

Steps or Methods.--(1) Location of important physical science principles in text-
books. (2) Comparison cf these principles with Yiise's list of physical science
principles important for general education. (3) Selection of a jury of teachers
from science staff at A. & I. State University. (4) Evaluation by jury of science
curriculum at Tennessee A. Fr I. State University in the light of how well it Pro-
vided for develonment of understanding of the listed principles.

Sources of Data.--heference books, periodicals, textbooLs, and expert judgments.

Statistical Treatment.--None.

Findings.--(1) Ninety-one physical science Principles were located as bci!1
of great importance in general or physical science courses. (2) All of these
principles are covered in some course offered in the Tennessee A. university,
but 1P.5 percent were listed as "barely covered" and 6.5 percent as "inadequately
covered." (3) Science courses required of prospective general science teachers
should be revised to include experiences which will help develop adequate under-
standing of all principles they may be required to teach. (4) This revision
should require all such teachers to take a one-year course in physical science,
or courses in :,eology, meteorology, and astronomy in order to learn the necesz,ry
rrinciples whic fall in thee areas.

vcODEllf.:., Jai: h. An Investigation of the helationshir Between the Science
rnform(Aion Possessed by Ninth Grade General Science Stuiems anj. Certain Sh(ql
and? nut -of- School Science !._;>sneriences. Ph.D., 1()52, nichigan State Coile:e

r. AI tlor, Illinois state Normal Universit:,, Normal, Illinois.

nr 1 (Yr 0 ( Jet;r:Iline de or ,latiot1L,LdT letv.een r

informatioil rossess L' ninth-rad, studnt5 and sert,ain school an,i outs -cif -,c1,
rs intellii,,ehce, sex, membership in *mat- and 41i Clubs, in n7,,

Lr boo],-s, social an,1 economic home condltin, ' "'riot' in5trrcti ,n It,

-0i,nee throu0-1 tfie sixth, seventh, an, eighth gradec,

or :lethods.--ubtaininr ,.,fd final sco
cien( 7Audents on the T-.ear}--11 3ciene Te-t_ 3

of 1,'-YVi

Similar data were otyt-21t-c!
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from 19E ninth-grade students, who were not enrolled in general science through
the year, and also from 226 tenth-grade biology students, who had not taken
general science through the ninth grade. The classification of the students in
categories representative of the school and out-of-school factors included in
the stldy was based on the students' replies to questions on a Personal informa-
tion form, on their intelligence quotients obtained from school office files,
and on information obtained from conferences and correspondence with their teachers.
T1 e identity of relationship between a factor suspected of affecting the possession
of science information was revealed by the comparison of the test scores of groups
differing in degree of possession of the suspected factor.

Sources of Data.--Tests, personal information forms, school files, conferences,
and correspondence with teachers.

Statistical Treatment.--one reported.

1.1j or Findings.--The results obtained from the initial administration of the head
Test show that all three groups of students were familiar with nearly 50 percent
of the information covered by the Read Test. Significant gains were shown by
each of the three groups with the ninth-grade group, who were taught general science,
making the greatest gain and the ninth-grade group, who were taught no general
science, making the least. Whatever it isthat gives a student an advantage in
marking intelligence tests also gives that student an advantage in responding tc
the items on the Read Test. This is true both prior to and after instruction in
general science. Intellectually bright and dull students have equal opportuni-
ties, however, to gain additional science information through classroom experiences
Boys invariably shrew higher mean scores on the head Test than do girls even i*c17r7h

the girls in this study enjoyed a significant advantage in intelligence. Scout
or 4H Club experience, "good" home background, interest in reading science Looks

rrior instruction in science, all show nositive relationship with the nosses-
sion of scierre information. with the exception of interest in reading science
;inn1;;,, however, the superiority- associated with each of these factors is over-
larncA by superiority in intellectual ability. None of the factors censijered
in this study w:Tears to be significantly related to the students' ef

scieuce wYile enrolled in general science

G(:ueral Education Course in Science for Ler-&',
of Denver. Ed.D.. 1952, Columbia Univer:-'_7,-

C()T1Le, Columbia Univortlit7, New Yorh Yer.

Yr ob=L-T-1:3 evi a plan by which (ler _in -Llio

-01 iknver, Who are not -nrir_ari, 17: ter?

r-t (_?:Keeri_r.-neers, 1%11-, t)
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Sources of Data.Reference books, periodicals, and previous teaching experience
with general education science courses.

Statistical Treatment.--None.

Major Findings.--A studentcentered problem approach method appeared to afford a
reasonably satisfactory solution of the main problem.

DEN, DEWITT. A Study of the Significance of Llicroclimates of Pavements. Ph.D.,
1952, Cornell University. 2P5 p. Mann Library, Cornell University, Ithaca,
New York.

Problem or Problems.- --This study deals with the educational significance of MiCr3
climates of the playground pavement of the Boynton Junior High School, Ithaca,
New York, the road next to the author's house in Newfield, New York, and eight
-Ales of highway between the two.

Step` or i,etLods .--The author made extensive studies of the microclimates of paved
areas, developing and using the instruments, techniques, and devices necessary
to the completion of these studies. Factors investigated included air an wind,
temperatt:re, eater, sunshine, light and darkness, earth, .altitude, slope, motion.
The educational values of these materials were tested by incorporation into the
.121struction in junior Iiigh school general science, both in the classroom and
curing field tries and excursions.
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found through experience in using outdoor laboratories that his pupils had a

better approach to scientific attitudes and learned more and enjoyed their course
more than had any previous classes.

LAYT011 F. Equipment Needs for a Biology Course in the Small Montana
TiiL,n School. 110Ed.,1952, Montana State University. 96 p. Author, Tillits
Union Hi:h School, California.

Problem or Problems.--To develop a list of biological science equipment suitable
to the needs and the limited finances of the small Montana high school.

Stens or Mednods.--A questionnaire was sent to biology teachers in small high
schools of Liontana, college faculty members were interviewed, lists were studied
and professional literature was examined.

Sources of Data.--Reference books, periodicals, interviews, questionnaires, and
equipment lists published by various State departments of education.

Statistical Treatment.--Comparison of frequencies.

FindllEs.--ost of the authorittes agreed on which items of equipment shoutJ
be included in a minimal list, but certain items were not agreed upon, nor was
there general agreement on the number of each item necessary to a biology course.
Equipment lists showing items, number recommended, unit cost, and cu-nulative costs
were prepared for individual apparatus and general classroom apparatus. Class
size of fourteen students was the basis for lists. Costs at the time ,.2 the study
meant that the total per pupil investment required was 54.09.
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