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ABSTRACT
This bibliography relates the various experimental

studies done in elementary school science. Every attempt was Made to
vprOvide a bibliography that is as comprehensive as possible. Only a
selected'numLer of the publications, put out by he projects
themselves are listed. Bibliographical information is provided for
obtaining a continuous source of information for any project
included. The address of each project 'headquarters is found at the

-beginning of each section; Where there are commercialtfablishers of
the materials, these addresses arwalso given. The publication also
presents a general section which includes publications relating to
the new science in a general way but which cannot be grouped under
;any specific program. The section is divided into seven categorie's:
(1) curriculum; (2) environmental edgcation; (3) science and other
subjects; (4) psychological foundations: (5) teacher education; (6)

teaching ideas; and (7) miscellaneous (research, facilities,
implementation, etc.). (Author/EB)
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INTROpUCTI00

It is hoped that this bibliograohy will give school peronnel
assistance in following the progress of the various experimental

. -studies in elementary school science.

Two additional volumes are valuable in. keeping up with current

developments. The Report of the International Clearinqhduse om
cience and Mathematics Curricula Devei4ents isiwOduced annually
s a,jOint project of the American AStociation fOr the Advancement
f Science and the Science Teaching Center, University of Maryland.

A request (to be placed on a mailing list for subseouent publications)
should be directed to Dr. J. David Lockard,, Director, Science Teaching
Center, Univel:sity of Maryland, College-Park, Maryland 20742.

8

One periodical journal is particularly helpful as a reference
for: the experimental projects. The Editorial Staff of Science and
Children, the elementary science journal of the National Science--
Teachers, Association, pubtisheg several articles each year concern-
ing the new programs. °Address requests to Science and Children,
National Science Teachers Association, 1742 Conoecticut Avenue,
1lashington, D.C. 20009.

Evqry attempt was made to make this annotated bibliography as
comprehensTve as possible. Only a selected numher of the publications

put outby the projects themselves are listed. A comprehensive list
appears in theInternational Clearinghouse and in the Newsletters:

Those interested in obtaining a continuous source of information
for-any Ooject are encouraged to write to the project headquarters
and request being placed on the mailing list for newsletters. The

address of Bich is found at the beginning of each section. Where t

there are commercial publishers these addresses are given at the
beginning of each section.

As a further source of information, the reader may contact the'
Educational Resources Information Center '(ERIC). The center for
science education is ERIC Information Analysis Center for Science
Education, Ohio State University, Columbus, Ohio.

Our thanks are directed to the flureaueof Educational Field Services
at the University of Colorado for the distribution of this bibliography
and to numerous graduate students who have assisted in the compilation. 4.

University0f Colorado James R. llailes

Revised .June, 1971 Professor of Science Education

- Quantity orders mailed to the same address are subject to a dis-,
count. 'Twenty-five or more copies discount.
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SCIENCE - A PROCESS APPROACH'

AmeriCan Association for the Advancement of Science
'CommisSion on Science Education

Funded by the National Scierice Foundation

Xerox Education Division
600 Madison Avenue
New York, flew York 1(9022
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AAAS Commission on Science Education Newsletter, 1515 Massachusetts.Ave., N.W.
Washington, D.C. AAAS Misc. Publication. 'Periodie4ublication of the AAAS
reporting on the progress of the-project.

AAAS The New School Science. The Corporation, pdblication. 63-6, (1963).
- Presents several views on'ohanges occurring at tie secondary level. Most of

the discussion is germane to elementary science
AAAS Commission on Science Education. An.Evaluation Model and Its Application, The

. Corporation, Misc. Publication. 65-9(1965) 799 pages.
AAAS Commission on Science Education. A Guide to Inservice Instruction, (Experi-

mental Edition). The Corporation, Misc. PubTication. 67-9, (196-71. Provides
valuable information to those interested in doing inservice work with teachers.

AAAS Commission on Science Education. Science PLProcess Aproach,Commentary for
Teachers. (Third Experimental Edition). Thy 761-poration. Misc. Publication.
68-4, (1968). A guide for teachers.

AAAS Commission on Science Education. An Evaluation Model and- Its Application.
The Corporation. Misc. Publication. 68-4, 119,68), 238 pages.

Alexenberg, Melvin L. "Biology Edk,ation In'the Elementary School: The First Task
and Central Purpose." The American Biology Teacher; Vol. 29 (March, 1.967),
pp. 175-9. A plea for encouraging the "joy and excitement"'of science backed
up by thoughts of several eminent scientists on the teaching, of sciencetO _

elementary school ane children.
Atwood, K., et al. "Evaluation of a Hybrid Elementary Science Curriculum Utilizing

Behavioral Tasks." School Science and Math, 72, (October, 1972), pp. 644-46.
Results of a study in KY school district using SAPA and ESS as compared to
content-centered curriculum. Evaluation was based on specific process behavior-

,
al objectives.

Ayers, Jerry B. "Evaluation of the Use of Science; A Process Approach with,Pre-
School Age Children." Education, Vol. 52, No. 4, (October, 1969),
pp. 329-334. Discusses the effectiveness-of the AAAS science program with

k,pre-school age children.
Ayers, Jerry B. and Mason, GeOrge E. "Differential Effects of Science: A Process-

. Approach Upon Change in Metropolitan Readiness Scores Among Kindergarten
Children." The Reading TeacherP Vol. 22, No. 5, (February, 1969), pp,. 05-37.
A eeport on a study.

Ayers, Jerry B., Ayers, M. N. "Influence of Science -,/A Process Approach on Kinder- N

garten Children's Use of Logic in Problem Solving." School .Science and Math,
(December, 1973), pp. 768-771. Positive effects of Science- A PrOce5s Approach
tested by Piagetian conservation tasks.
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I.

Biklel Charles L. '.'AAAS Cd8Perative Committee Cdlebiates 25th Anniversary."
. Science.Teacher, (April, 1966), PP: 33 -39. Brief histor of AARS'and its

_ pi poses. .
.

A
4 iBraen, Earl. W. "The Meaning of ProcesS.Approach." The Instructor,' Vol. 76

(January, 1967), pp. 21+% .DiScuision ofthe "process approach' in general
with specific attention given to the AAAS, project.

Bredderman, "Elementary School Science Experience and theAbility to Combine
and Control Variables." Science Education, Vol. 58; (October, 1972), pp. 457 -

469. Discusses Science - A Process Approach, Piaget and Inhelder, and.acquisi-=
tion of skills of combining and controlling variables during the upper elemen-
tary grades.

Brode, Wallace R. "Phyical Science in the Early Elementary School." American.
Journal of Physics, Vol. 32, (November, 1964), pp. 825-830. Discussion of
the' process centered, approach, utilizing observation, description, measurement,
communication, classificatidn, inference and prediction.

Butts, D.P. "Relationship of Problem-Solying Ability and Science Knowledge,"
Science Education, 49 (March, 1965),. pp. 118-46.

Butts, D.P., and Raun, C.E. "Study in Teacher Attitude Change." Science Education,
53, (arch, 1969), pp.'101-104. Discussion of attitude change in Science -
A Process Approach teacheh.

Butts, D.P., and Raun C.E. "Study of Teacher Change." Science Education, 53,
(February,- 1969), pp. 3-8. Study of patterns Of .pre- service education in
science teachers - competance in science being the,key objective in teacher
education programs.

Campbell', Louise (Editor). "AAAS CoMmission on Science Instruction." Science
Education News, (December, 1962), AAAS Misc. Pub., 62-14. Discussion of the
.formulation of the Commission to stimulate the development and trial of texts
and text materials, teachers' guides, and.other aids.

Campbell, Louise (Editor). "Science in the Kindergarten and Early GradeS."
Science Education Hews, (November, 1963), AAAS Misc. Publ, Ho. 63 -20.. A
description of initial work and philosophy of the Commission during the sum-
mer or 1964.

Capie, R. PSciencem. A Process Approach II, repeat." Science and Children, 12,
(January, 1975, Op.'28-29. A review of S-APA II revision as it relftes to
purchase, sequence and flexibility of teaching contact.

Crutchfield, R.S.,,and Covington, N.J. "Facilitation of Creative Problem Solving."
Programmed Instruction, 1965, pp. 4.

Cunningham, John D. "Elementary School Biology Revisited." Science Education,
Vol.'42, Ho..2, (March,' 19U8), pp. 181-189. A survey of biological element

min current elementary school science.
Cunningham, John 'D. "New Developments in the Elementary School Biology." The

American Biology Teacher, Vol. 28, No. 3, (March, 1966), pp, 194-198. Gives
brief description of the role of the SCIS, ESS, AAS, and EESP Programs in
teaching biology in the elementary school.

"Curriculum Revision in the Sciences." Grade Teacher, Vol. 85, No. 5, (January,
1968), pp. 83-36. A number. of the projects are related and °

compared.

Curtis, William C. "New Perspectives in Science Teaching." Social Science and
Mathematics, Vol. 56, (October, 1966), pp. 655-60. Brief review of past
methods used in teaching science and predictions as to neat methods for the
future, including a discussion of the "process approach" and two of its
weaknesses.



Gagne, Robert M. 'Elementary Science: A New ScheLe of Instruction." Science,
Vol. 151-, Ho. 3706, (January 7, 1966), pp. 49-53. Description of AAAS
Commission on Science Education programs. Brief discussion of the "contentY
view and the "creativity" views.

,Gagne,. Robert M. and Paradise, N.E. ,"Abilities and Learning Sets in Knowledge
. 'Acquisition." Psychological Monographs, 75: No: 14, (Whole No. 513), 1961.

This paper provides information on the psychological basis for SAPA.
Gagne, Robert M., Mayor, John R., Garstens, Helen L. and Paradise, N.E. "Factors

in Acquiring Knowlete of a Mathematical Task." .Ps(chological Monographs.
'Vol, 476, No., 7, (Whole NO. 516), -1962. This presen/ation provides insight
into' the basis of SAPA,'

-Hall, Gene E.' "Teacher-Pupil Behaviors Exhiled by Two Groups of Second Grade
Teachers Using Science - A Process Approach," Science Education, Vol. 540
No-. 4, (October- December, 1970); pp. 325 -334.: The article discusses the
differences between those teachers and pupils using the AAAS program and those -

who are ngt using a recently developed science curriculum.
Harty, H. "Describing Selected Aspects ofScienee A Process Approach," instal

lation, New York and Pennsylvania. School Science-and Math, Vol. 73, (October
1973), pp. 556 -562. Discussion of implementation statisttts - time used In
class, acquisition of behaviors and skills, transfer and 'teacher attitules.

Harty, H. "Science Instruction in ERIE DemOnstration Schools Prior to the Instal-
lation-of Science - A Process Approach." School Science and Math, Vol.
(November, 1972), pp. 697-703. 'Before" (and scnieTh-fteFriTripreffientation data;

quantitative as well as qualitative.
Harty, H. "Statistical Report of S-APA Exercises Actually Taught (1963-1969) With

Identification of Progress: ,Problems and Suggestions for ProbleR Solution.
'New York and Pennsylvania." School Science and Math, (March, 1972), pp% 254-
261. Implementatilon report with discussion of specific grade levels (K-3)
and specific activities. ,

Howe, Ann C. andAbutts, David P. "The Effect of Instruction on the Acquisition .

of Conservation of,Volume." Journal of Research in Science Teaching. 7:

371-857, No. 4, 1970: Fourth and sixth grade children riven instruction
using,SAPA were compared with children not receiving instruction on the
attainment of volume concepts and a hierarchy test. Differences at the fourth
grade on one of the tests were not consistent in sixth grade, and the tests
of learning hierarchies show,.2d differences for all groups.

Huff, P. and Languis,'M. "Effects of the Use of Activities of SAPA oh the Oral
Communication Skills of DisadVantaped Kindergarten Children." Journal of.

Research Science Teaching, Vol. 10, #2, 1973, pp.. 65 -73. Study indicates
that SAPA activities will enhance oral communication 6od transmitting
(speaking) skills of disadvantaged kindergarten'children.

Sohnson;"Janice K. "EffeCts of the Process Approach Upon I.Q. Measures of Dis-
advantaged Children:" Science Education, Vo1L 54, No. 1, (January-March
1970), pp. 45.47. The author discusses how the ability,to think rationally
in disadvantaged children can be brought about by the process approach.

Krockover, Gerlald H. and Glass, Lynn W. "Adding Process to Your Elementary Science

Content Unit." School Science and Mathematics, Vol. 51, No. 4, (April, 1969),
pp. 297-299. jkri example is presented as to how processes might be added to
traditional science units.

Kurtz, Edwin 3. "Help Stamp Out Non-Behavioral Objectives.'! The Science Teacher,

Vol. 32, Ho. 1, (1965), pp. 31-33. The author who has been,closely associated
with the project SAPA presents a rationale for behavioral objectives.

ry
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Kurtz, Edwin B., Jr. "Biology in Science - A Process Approach." The American
Biology Teacher, Vol. 29, No. 3, (March, 1967), pp. 192-196. Biological
exercises of the AAAS prOgram are classifiedby ,science process and grade_

4 level; K-6. Behavioral objectives for some of the biological exercises are
summarized.

Kurtz,Edwin B., Jr.. "Photosynthesis and Respirations." Science and Children,
Vol. 5, (October, 1967), pp. 39-45. A destription of inservice.work using
Science - A Process Approach.

Kurtz, R. and James R.K. "Implementation of an Integrated Program of Science -
A Process Approach and Nuffield Mathematics." School Science-and Math, Vol.
75, (March; 1975), pp. 258-2G6. Discussion of the prepa7aiiun of a ncn-.
reduridant math-science program using S-APA and Nuffield-Math as the sources
of activities.

Livermore, A.H. "AAAS Commission on Science Education." Journal of Research in
Science Teaching, Vol: 2, (1964), pp. 271-282: The AAAS program in detail.

Livermore, A.H.---"Science - A Process Apprdach." Science and Children, Vol. 1

(May, 19'64), pp. 24-25. The stress of this program is mlinly on the
investigation of problems and situations.

Livermore, A.H., "Science In Grades K-12: A Prelude to Biochemistry." Federation
Proceedings, Vol. 24, (July-August, 1965), pp. 1

Loadman, W.E. and Mahan; J.M. "External Consultant and Curriculum Change Strategies;
Elementary Science in New York and Pennsylvania." Theory into Practice, 11,
(December, 1972), pp. 329-339. Descriptions and de(initions of consultants'
roles in curriculum implementation.

Lockard, J. David, Compiler. "AAAS Commission on Sciexe Education' (Mayor-Liver-
more)." Third Report of the Information ClearingnOuse (see first entry under
General Section), pp: 1. A complete, report on the project through March, 1564.
Includes lists of publications and future plans.

Lockard, J. David, Compiler. "AAAS Commission on Science Education." Report of
International Clearinghouse on Science and Mathematics Curriculae Developments.
(See first entry in General section), 1967, pp. 174- 178...A current descrip-
tion of the project.

Lockard, J. David, Editor. "AAAS Commission on Science Education." Sixth Report
of the International Clearinghouse on Science and Mathematics Curriculae
Developments. (See first entry in General section , 1968, pp. 150-153 and
.395. A progress report on the project.

Lockard, J. David, Editor. "Science - A Process Approach." S,oVenth Report of the
International Clearinghouse on Science and Mathematics Curriculae Developments.
(See first entry in General section), 1970, pp. 524-528. A current description
of the project.

Lockard, J. David, Editor. The Ninth Report of the International Clearinghouse on
Science and hathemat,i,os Curri-culae Developments, 1974, pp. 362. ,Provides a
detailed progress report.

M ahan J.M* "Notes from a Consultants Diary: Concerns for Elementary School
Innovators." Elementary School Journal, 71, (April, 1971), pp. 366-372
Anecdotal report on efforts of:implimenting S-APA in one school.

Mahan, J.M. "'Regional Action Network of Professor-Consultors:- A Replicahle Cur-
riculum Change Mechanism; Elementary Science in Hew York and Pennsylvani."
Educational Technology. Vol. 12, (April, 1972), pp. 58-60. Discussion of
"FAN" as force in S-APA implementation.



Mayor, John R. "Science and Mathematics in the Elementary School." The Arith-
metic Teacher, Vol. I4, (December, 1967), pp. 629-35. Description of pre-
paration of instructional materials, experiments and experiences of the pro-
gram, "Science - A Process Approach."

Mayor, John R. and Livermore, \ Arthur H. "A Process Approach to Elementary School
.Science." School Science and Mathematics, Vol. 64, No. 5, (Hay, 1969),,
pp. 411-416. Presents a description and progress report of AAAS.

McKeon, Joseph. E. "A Process Lesson in Density." Science and Children, Vol. 4,
No. 4, (December, 19G6),,pp. 21-23. A specific TeTs-Cin designed along the
model used in AAAS.

National Science Foundation. "AAAS Commission on Science Education." Science
Course Improvement Projects, (July, 1964), pp. 13. Workington: U.S.7bovern-
ment Printing Office. A brief description of the work of the'commission.

Nay, M.A., et al. "Process-Approach to Teaching Science: Elementary Junior High
School Process-Approach Science Proiect." Science Education, Vol. 55, (April,

A 1971), pp. 197-207.
Newport, J.F. "Comparisori of Viewpoints on Process-Centered Instructional Objec-

tives." School Science and Math, Vol. 74, (November; 1974), pp. 614-619.
/Questions are raised as to the specificity that "process" has been defined,
and its possible implications for the developed programs.

Newport, J. 'It's Time for a Change." School Science and Math, Vol. 65, (November,
1965), pp. 725-726. Discusses ,importance of new equipment and where it
should come from. References are given to AAAS Science - A Process Approach
and tSS, Watertovn, Mass: with specific equipment mentioned.

Newport, John F. and McNeill, Keith. "A Comparison of Teacher-Pupil Verbal Behavior
Evoked by Science - A Process Approach and by Textbooks." Journal of Research
in Science Teaching, 7: 191-195, 1970. Purpose:. To compare teacher-pupil
verbal interaction patterns evoked by lesson plans from the Science - APA-and
teachers using ordinary lessons before and after instruction. Significant
differences were found.

Panush, Louis "Twenty-Five Years of the AAAS. Cooperative Committee on the Teach-
ing of Science and Mathematics." School Science and Mathematics, Vol. 67,
No. 5, (May, 1967), pp. 395-400. A review of some of the work of the AAAS
Cooperative Committee on the Teaching of Science and Mathematics.

Ritz, William C. and Raven, Ronald J. "Some Effects of Structured Science and
Visual Perception Instruction Among Kindergarten Children." Journal of Re-
search in Science Teaching, 7: 179-18G, 1970. This study examines the effects
of SAPA and the Frostiq Program for the Development of Visual Perception on
the attainment of reading readiness. The class time de"o.ted to these instruc-
tional programs did not improve or"detract from perforfilance on reading readi-
ness.

Science -.A Process A proach. Parts On to Seven and Commentary for Teachers.
AAAS Publication, 1965), 65 - 14 to 21.

Scott, H.V. "Taxonomy of Educational Objectives as a Curriculum AnaT9sis Tool:
.A Solution to Some Problems Encountered While Coding Activities.' .Science

Education, 56, (July,,1972), pp. 411 -415.. Discussion of strengths and weak-
nesses and how the weakness in the taxonomy can be modified in the process of
making a cognitive analysis of a new curriculum proposed.

Simmons, J. and Esler, W. "Investigating the Attitudes Toward Science Fostered by
the Process Approach Program." School Science and Math, 72: (October, 1972),
pp. 633-36. Report of positive attitudes towards science by children exposed
to 1-3 years of S-APA; compared to less positive attitude of children using,
traditional curricula.
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Simpson, R.D. "Comparison of Biologic Content in Three'Elementary School Science
Curriculum Projects; ESS, S-APA, SCIS." American Biology Teacher, 36,
(May, 1974), pp. 340-343. Discussion of biologic content of programs in
terms of the inherent structure of the specific program.

Smith, Herbert A. "Educational Research Related to Science Instruction for the
Elementary and Junior High School. A Review and Commentary." Journal of
Research in Science "Teaching, Vol'. 1 (1963), pp. 199. Prepared for the AAAS
Commission on Science Education. Presents the results of research which has
influenced most heavily current educational practice.

Stocking, S. "Reply and Rejoinder to Comparison of Biologic Content in Three
Elementary School Science Curriculum Projects; ESS, S-APA, SCIS." American
Biology Teacher, Vol. 37, (February, 1975), pp. 119-120. Letter and answer
about November, 1974 article - an extent of implementation and amount of and
extent of sequential development through the grades (of the programs).

(No Author.) "The Necessary Nine." Grade Teacher, Vol. 85, !O. 5, (January, 1968),
pp: 87-90. In the opinion of the author, teachers should know abobt these
elementary science curriculum revision projects. All nine suggest practical
ways to change curriculum.

"The Process Method of Teaching'Science." Grade Teacher, (January, 1966), pp. 60-
61+, 62-74+. Discusses th -"process approach to Science" developed by AAAS
along with adapted units.

The Ptychological-Bases of Scie ce - A Process Approach. AAAS Misc. Publication,
65-8, (1965), 35 pages.

Walbesser, Henry H. "Curriculu L= Evaluation by Means of Behavioral Objectives."\
Journal of Research in Science Teaching, Vol. 1 (1963), pp. 296-301. Report.

on the design and rational for the study of evaluation of new curriculum
materials for elementary science being de/eloped by the Commission on Science
Education of AAAS.

Walbesser, Henry H. "Science Curriculum Evaluation: Observations on a Position."

The Scierfce Teacher. (February, 1966), pp. 34-39. Presents the AAAS posi-
tion of creating sequential materials from the behavioral point of emphasis.

Walbesser, Henry H. and Carter, Heather L. "Acquisition of Elementary Science
Behavior by Children of Disadvantaged Families.:' Educational Leadership,
Vol. 25, (Nay, 1968), pp: 741-747. Thorough discuili-f7Wjectives and
curriculum design of the "Science - A Process Approach" project with a research
study teaching whether these materials can be used_successfully with disadvan:

and Response Format Required by Altering the Test Administration from an
Individual to a Group Form," Journal of Research'in Science Teaching, 7: 1-8,

1970. The results of this study indicate that the use of group format tasks

taget1 children as well as those from advantaged home environments.
Walbesser, H.W. and Carter H.L. "Theo Effect on Test Results of Changes in Task

may cause an underestimate of student attainment.
White, M.A., et.al. "Study of contrasting Patterns of Inservice Education." Sci-

ence Education, 53: 13-19, February, 1969. Study of patterns of pre-science
education on competence in science and attitudes towards science.

Wideen, 11.F. ."Comparison of Student Outcomes for Science - A Process Approach and
Traditional Science Teaching for Third,, Fourth, Fifth and Sixth Grade

Classes: A Product Evaluation." Journal of Resdareh Science Teaching, 12:
(January, 1975), pp. 31-9.

Wilson, J.T. -and Koran J.J. "Science Curriculum Materials for Special Education

Students." Education and Training for the Mentally,Retarded, 8: Aphl, 1973,
pp. 30-32. Describes EP modifications that might be called for when adapt-
ing S-APA for use with a wide range of special children.
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ThelFlorida State University

CHILD STRUCTURED LEARNING SCIENCE

Funded by the United States Office of Education

Depaetment of SCience Education
The Florida State'University
Tallahassee, Florida 32106

8

OMSI/KIT, Ihc,
10655 S.U.Greenburg Road
ortland., Oregon 97223

Lockard, J. David, Compiler. "Child Structured Learning 1n Science," Seventh
Report of -the International Clearinghoure on Science and Mathematics Cur-
ricular Developments, (see first entry under Peneral secTiJi), 1970, pp..
3077310.

Matthews, Charles C. and Phillips, Darrell G. Handbook for the Application of
the Science Curriculum Assessment System, Florida State University: Depart-
ment of Science Educational, 1963.

f_



'01

New York .University

COPES - CONCEPTUALLY -ORIENTED PROGRAM FOR ELEMENTARY SCIENCE

Funded by the United Sates Office of Education

COPES - . t Center for Field Research
4 Uashington Place

.. and School Services
New York,_lew York 10003 - New ,York University

,

32 Washington Place, Rm. 51
.

//,
New York,-New York 10003

k
,

Anundsen,.Dristin.. "Groat jdeaS Examined by Small' Scientists.in Test of.New
,

'Anti-Llliteracy' Curriculum," The New.York University Alumni News, Vol. 12,
No. 9, (June, 1967), pp. g.

'

Barnard, J.D. "COPES: The New Elementary-Science Priogram" Science end Children,
(November, 1971) , pp. 9 :11. Discussion and description 6f76,1& aspects of
the program.

Barnard, J.D.- This I Believe-About Science for/Children." iScjence and Children,
10, (October, 1972)pp. 4. Goes and values in science education by the-
Associate Diretor of COPES.

"Conceptually Oriented Program in Elementary Science," Science and Children, Vol.
4, 1o. 8, (May, 1967), p. 20. Statement of Objectives and present and future
activities of the COPES Project.

Cutler, Janice A. "Background-of the COPES Project," Project Report: Conceptual
'Schemes in Science: A Basis for Curriculum Development, Charles R, Botti-
celli, Project Director, National ScienceTeachers Association, Washington,
'D.C., pp. 38-43.

Cutler,"Japice A. "Heat and Temperature,' Science and Children, Vol. 3, No.,3,\--1
(November, 1963), pp. 36-42..1he author discusses some of the concepts found
in COPES project unit.

Hill, Katheflne E. "Science in the Elementary School: A' Look Ahead," Science and
Children, Vol. 6, No. 5, (January-February, 1969), NSTA, Silver Revidt4. The
'author raises several questions regarding the future of science teaching and
makes some predictions.

"International Chemical Education: The High School Year," Proceedings of a
,conference held Auguit 28 to September 2, 1907, Washington, D.C., 0., Theodore
Benfey and Saul L. Geffner, Eds., American Chemical Society, Washington, D.C.
1968, p. 96.

Lockard, J. David, Compiler. *"Conceptually Oriented Program in Elementary Sci-
ence," Report of the International Clearinghouse on Science and Mathematics
Curricular Developmentt ,(see first entry in General section)°, 1967, pp. 203-
204. Program makes use of the "spiral" approach in presenting concepts of
the major conceptual schetes for grades K-6.

g
Lockard, J. David, Co4ileri "Conceptually Oriented Program for Elementary Sci-

ence," Sixth Report of the International Clearinghouse on Science and Math-
ematics Curricular Developments (see first entry in general section ,,1968,

, pp. 197-199. A brief description of activities since the 1967 report.
,Lockard, J. David, Compiler. "Conceptually Oriented Program for Elementary Sci-

ence," Sixth Report of the International Clearinghouse on Science and Math-
ematics Curricular Developments (see first entry in general section), 1968,
'pp. 229. . oa

lc)



"NW and Kids," Science Digest, February, 1967, pp. 26-17..
"Scientific Literacy: The COPES Approach," The Indicator, ("CheMical Education

Today"), New York and New Jes, American Chemical Society Jews, Vol. 50,
No.1; (January, 1959)',,pp. 265 28-30.

Shamoi, Morris H, "COPES; A New Elementary Science Approach," Scholastic
Teacher, Vol. 30, No. 7, (March 17, 1967), P. 9.

Shamos, Morris H. "The Role 'of Major Conceptual* Schemes in,Science'Education,:e
The Science Teacher, Vol. 33, (January, 1966), pp.27-30. A discussion of
conceptual schees in curriculum development by the Director, of COPES.

. Victor, Edward. "Controvehsial Aspects of the Elementary Science Curriculum
Project's,? Science and.Children,Vol, 5, No. 2, (October,.1967), pp. 27-30.
Questions. are raiiiirancerning the-prccesses, structure and eValuation of
the recently developed science curriculum projects.'

10
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Buck, Ruth Moss. ."The New Science," The Chicago Tribune, (November,24,1963),
A newspaper article on the Elementary Science Study of Education Services,
Inc. Descriptive of activities.

Bennett, Lloyd M. "Experimenting with an ESS Unit--Growing Seeds in a Demonstra=
tjon School Kindergarten Clast," School Science and Mathematics, Vol. 64, No.
5, (May, 1969), pp.'367-373. The unit, "Growing Seeds," was used in a pro-
graWinvolving pre-school children'and teachers-in-training.

Cunningham, John D. "New Developments in Elementary School Biology," The American
Biology Teacher, Vol. 28, No. 3, (March, 1966), pp. 193-198-.--- Gives a brief
description of the role of the SCIS, ESS, AAAS, and ESSP programs in teach-
ing biology inthe elementary school.

Cunningham, John D. "Elementary School Biology Revisited," ScienceEducation,
Vol. 52, No. 2, (March, 1968), pp. 181-189. A survey of the biological
element in current elementary school science projects. Programs surveyed
include SCIS, ESS, NAAS, Minnemast,,SSCP (Ill.), ESSR (U. of Cal.), ESSP
(Utah), African Primary Science Program, and others.

Duckworth, Eleanor. "ESSP of ESI," Journal of Research in Science Teaching, Vol.
2, (5eptember, 1964),pp. 241-243. Reviews efforts of Educational Services,
Inc.

Duckworth, Eleanor. ,"Liquid Layer Cakes," Nature and Scienc , Vol. 1, (October
4, 1963). Brief description of one of the Elementary Sci nce Study unit
ideas.

Finley; Gilbert "The Elementary Science. Study," Elementary School Science
Bulletin, No. 76, (February, 1963), p..3. An explanatory article about
Elementary Science Study. A small amount of material on philosophy and a
description of the 1962 summer study.

Gardner, Robert. "How Much Does Air Weigh?" Science and Children, Vol. 5,
(May, 1963), pp. 14-15. An ESS unit developed for sixth grade. With the
use of simple homemade apparatus, children investigate properties of air,
comparing its weight with carbon dioxide.

Grade Teacher, Vol. 83, (January, 1966),'p. 59. Outlines theory and techniques
and ten representative exercises from the project.

Hawkins, David. "Highlights of the 1963 Elementary Science Study Summer Confer-
ence," Education Services, Inc., 108 Water Street, Waprtown, Mass. 02172.

Hawkins,, David. "Laboratory 'Science in Elementary Schools," American Journal of
Ph sics, Vol: 32, (November, 1964), pp. 839-842. Brief description o'f gain-.

gUffderstanding with children of science principles; stresses activeQ. involvement with manipulative devices.
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Hawkins, David. "Messing About in Science," Science and Children, Vol. 2,
(February, 1965), pp. 5-9. Author points out three phases in elementary
science teaching. Starting with the "messing" around phase through the more
formal presentation. _

Hawkins, David. ."The Stuff from Which .,Questions Are ed," N Lure and Science,
, Vol.'1, (April 17, 1964), p. 16. DiscusSion ofinanipu ive devices that

involve children. A study of a phenomena that will arouse an,enjoyment that
will lead to questioning of the environment.

Hawkins, David. "The Informed Vision: An Essay on Science Education," Daedlus,
Summer, 1965, pp. 538-552. Argues for the importance of science in childhood
eoucation not merely for technology, but as a condition of "being at home"
in'a modern world. 'The author, therefore, emphasize's the analogy of art,
and the importance of esthetic involvement with the concrete phenomena of .

field and laboratory.- as opposed to current pre-occupation with "concepts"
and "principles," . _

Hawkins, David. ."On Chance and Choice," Revicvs of Modarn Physics, Vol. 36, No.
2, (April, 1964).

Labinewich,.Ed. "A Closer Look at Environmental Education," Science end Children,
Vol. 8, No. 6, (1 h, 1971), pp. 21-35. Suggests that several df the

. independent ESS units which relate to the biological world could supplement
other programs which deal exclusively with conservation ideas and resources.

Lagemann, John Kord. "A New Way. for Children to Lvern," Redbook, Vol. 122,
(February, 1964), pp. 42-43, 107-110. Points out basic philosophy of
-Elementary. Science Study with rationale of the new program.

Lapp, Douglas N. and Benton, Leslie J. "Supporting an Elementary Science Program
Through Community Industry," Science and Children, (March, 1974), pp. 11-13.
Fairfax City, Virginia - implemenIation and training for use of ,ESS in
communities.'

LOckard, O. David, Compiler, "EleMentary Science Study (Nichols)," 'Third Report
of the Information Cle ringhouse (see first entry under general section),
p. 24. A comp-let-6 repo t on the project through March, 1965, with lists of
publications to date, a ilability, and future plans.

Lockard, J. David, Compiler. "Elementary Science Study," Report of the Inter-
national Clearinghouse on Science and Mathematics Curricular Developments
(see first entry under general section), 196/, pp. 2i4-242. Detailed de-
scription of 77 ESS units, a4so gives a summary of activities since the 1966
report and plans for the future.

Lockard, J. David, Editor. "Elemeritary Science'"Study," Sixth Report of the Inter-
national Clearinghouse on Science and Matheilaties Curricular Developments

. (see first entry under genera section), 1968, pp.a:232. A progress report
on the 48 units and reports on evaluation and in-service activities during
1967. .

.

Lockard, J. David, Editor. "Elementary Science Study," Seventh Report of the
International Clearinghouse on Science and Mathematics Curricular Developments
(see first entry under general section), 1970, pp. 225, 369-383.

Morrison, Philip and Walcott, Charles. "Enlightened Opportunism," Journal of
Research in Science Teaching, Vol. 1, (1963), pp. 43-53. An informal account
of the Elementary Science Study of 1962.

Morrison, Philip. "Experimenters in tho "School ROom, Science', Vol. 138, (Decem-
ber 21, 1962), pp. 1307-1310. A description of early work of Elementary
Science Study stressing laboratory procedures. "Research'scientists and
imaginative teachers jointo const 1 a new program in science for primary
schools."
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National Spience Foundation. "Elementary Science Study," Science Course Iimsly27
ment Projects, (July, 1964), p. 12, Washington: U.S. Government Printing
Office. A brief description of the project by David Hawkins.

Nicodemus, Robert B. "Content and Skill Hierarchies in Elementary Science: An
Analysis of ESS Small Things," Journal of Research in Science Teaching,
7: ;73-177, 1970. A unit from ESS is analyzed using the SAPA model of
sequential development.

Nichols, Benjamin. "Enjoy Teaching Elementary Science," Instructor, Vol. 75,
(January, 1966), pp. 91-92. Dr. Nichols discusses basic philosophy of the
experimental programs.. Emphasizes the involvement of children and pacing
from first hand experiences.

Nichols, Benjamin. "ESS--Two Years Later," Journal of Research in Science'Teach-
ing, Vol. 2, (December, 1964), pp. 288-292. Af,tor several years of develop-
ment Elementary Science Study is offering some s kyles of its work to a
wider rblic. Much work still needs to be done in order to turn elementary
classr oms into individual exploratory. centers.

Nichols, Mary V. "Show Me Science Learning by ExperiMent," Cornell AlumniNewst
ElIthaca, New York, (January, 1964). A description of the ement?ry Science

Study philosophy involving "doing" by children.
Newport, J. "It's Time for a Change," School Science and Math, Vol.'65, (Novem-

ber, 1965), pp. 725-728 (see AAAS).
Richard, Emily L. "Ions Unlimited for Child Scientists," Wellesley lumnae

Magazine, (January, 1965). "Brief historical presentation of cle ntary
Science Study and a subsequest description of the type of work ca ried on.

Rice, Michael. "Fooling Around with Water," Science and Children, Vol. 7,
No. 4, (December, 1969), pp.-16-19. Four styles of work observed While the
unit, Water Flow,.was being developed by the ESS. A fifth grade experiment.

Roaers, Robert . and Voelker, Alan M. "Programs for Improving Science Instruc-
tionin the Elementary School, ESS," Science and Children, Vol. 7,, No. 5,

(January-F bruary, 1970), pp. 35-43. Article provides an overall description
of the ESS program based on ERIC bibliography. It.covers the nature of the
progrhm, i structicnal materials, vse of materials, implementation and teacher

. programs, evaluation and the role of the teacher.
Schlenker, Ge ge C. "'Sciencing' in the Elementary School," Science and Child-

ren, sci nce teaching is laboratory work, act;vity'which encourages'investi-
gation and discovery - whi0 permits childre6 to practice 'sciencing.'"

"Science Round-Up," Scholastic Teacher,. (November 11, 1965), p. 3. Announcement
of the NSF continuing support ortSS.

Simpson, R.D. "Comparison of Biologic Content in Three Elementary School Science
Curriculum Projects; ESS, S-APA, SCIS," American Biolggy Teacher, Vol. 36,
(Pay, 1974), pp. 340-343.

Singer, Phyllis. "Shadows and Holes," Nature and Science, Vol. 1, (Hay 1, 1964),
p. 14. Workshop type activity with suggestions for studying shadows.
Emphasizes pupil involvement.

Sizer, Theodore, "Curriculum Reform: Snags and Pitfalls,"Education Summary,
Vol. 18,*(November 15, 1965), p. 5. Analysis of current ESI quarterly
report is summarized. Purpose of ESI is outlined and reasons are,given why
it is one of the most influential leaders in curriculum reform.

Stocking, S. "Reply and Rejoinder to Comparison of Biologic Content in Three
Elementary School Science Curriculum Projects; ESS, S-A.PA, SCIS." American
Biology Teacher, Vol. 97, (February, 1975), pp. 119 -120. Letter and answer
a out November, 1974 article-an extent of implementation and amount ocand
extent of sequential development throlythe grades (of the programs).
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Walcott, Charles. "Biology in the Elementary School," Natio al Association of
Biojegv Teachers News, Vol. VII, (April, 1963). A brief report of a third
grade class working with an experimental unit in entomology. Presents 'also
several reasons'for studyjng biology in the elementary"school. Child involve-
Ment.

Walcott, Charles. "Elementary Science Study," Science Education News, (December,
1962), AAAS Misc. Publication 62-14. A brief discussion of the.initial Arpark
of the Elementary Science Study in Watertown, Massachusetts.

Walcott, Charles.' "Elementary School Biology," The American Biology Teacher,
Val. 29, (March, 1967), pp. 180-184. Discussion of the purpose and theory
of the ESS program. Concrete examples are given as to how the theory applies
to real life site Lions.

.

Wailes, James R. "Science Innovations," TheeNational Elementery
. Vol. XLIII, (September,1963), pp. 26=26. A discussion of general information

ard specific-detail on tnree programs ineluding the Elementary Science Study,
of Educational Services, Inc.

Waisik, John L. aed Nicedemus, Robert B. "A Study of the Effects of a Workshop
a Use of Specially Dev loped Science Materials on Fifth Grade Science
Cl ssroom Practices, " Sc ence Education, Vol. 53,4No. 4, (October, 1969),.
pp. 347-355. The study, based on th4ESS unit "Small Things," discusses
the effect of tnservice workshops on science teaching techniques.

Webster, David. "How to Help Childien Make Mistakes," Science and Children,
Vol. 1, (May, 1964), pp. 13-14. Description of an Elementary Science Study
unit that develops dn experiment with ample opportunity for mistakes; "mpst
significant form of learning comes from process of Making a mistake, realiz-
ing it and then attempting to correct it."

Webster, David. "Makinga Chicken Skeleton," Nature and Science, Vol. 1, (May 1,
1964), p. 3, Several class activities to help children understand the
functions of various parts of a skeleton. Emphasis, on child involvement.

Werner, Ben. "Parallel Evolution of Elementary Science Programs in Great Britain,
. Japan; and the United States." Science and Children, (December, 1972),

pp. 20-21. Compirtsbn of philosophy, methodology avid centenc of Nuffield,
5-13, ESS, SCIS, Japanese El mentary Science Curriculum.

Wittlin, Alma S. "Scientific Lit racy Begins in the Elementary School," Science
Education, Vol. 47, (October,1963), p. 331. Suggests a course of action
to achieve literacy 4 scienc

Zacharias, Jerrold R. "Learning b Teaching," Instructor, Vol. 75, (January, 1966)
p. 23ff. Author proposes a la ge number of universities and colleges, high
schools and elementary sehoolsbwork together to devise experiments in learn-
ing by teaching. Stresses need for a large variety of attempts.

Zacharias, Jerrold R. "What's'Ahead in Elementary Science," The Instructor,
Vgl. 76,'No. 5, (January, 1967), pp. 16-17. A vice president of ESI gives
his ideas of whpt element-ary science should be with an interesting illustra-
tion from the program in Africa.

Zimmerman, Marianna. 'The Inconstant Moon," Science and Children, Vol. 7, No. 7,
(April, 1970), pp. 26-32. A complete unit of study on tne moon and the
teaching method applied by the author to a sixth trade class. The ,ESS
project used oel Astronomy: Charting the Universe.
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University of California

ELEMENTARY SCHflgL SCIENCE PROJECT

i Funded by the flational Science Foundation
. ,

ESSP, Univ rsity 0 California
2232 Piedm nt Avenue

0 .

Berkley, alifornia 94720

Brown,, .5 -nley A. "Comparative Embryology.at Second grade," The American Bio-
log Teaaer, Vol. 29, No. 3 ('arch, 1967), pp, 200-207. The unit "What
Am j?' deVeloped by the ESSP at Berkeley, Califoknia, is the basis for
th s irterestinq unit comparinn the development of human and chick embryos.

:

Cunnin hk.1,
2; ,

John D. "Elnmentary School Piolocy;Pevisited," Scient Education,
vol 524 PO. 2 (march,1968), ph. 181-189 A survey of th ioloeical

qment in current elementary school science projects, incl dine ESSP.
o lose avi$. "Elementary School Science project," Science Education Nees,

eca ber, 19(1). .A progress renort of the ESSP to this date.
. Ins David. "Elementary School Science Project," Science Education News,

Merl 19E2), AAAS !sIsc. Pub. 62-14. A brier renort'of the efforts
his group.at.the Uhiversity of California.

.4.Lockard J. David, Compiler. "University of California Elementary School
Sc1ence Project (Mason," Third Report of InFomation rleartnqhouse (see
first entry underoeneral sectiiiii771965, n.64.. 11 comnlete report-on
the project throw:1'March, 1965, with lists of nublications, availability,
and future plans. ESSP California pp. 253.

Lowery, Lawrence F. "An Exneriilental investination into the Attitudes of
Fifth Crade Students Toward Science," School Science and 'Iathematics,
Vol. 67 (June, 19c7), pp. 569-579. The report of a research study involv-
ing a unit from ESSP,.

Mason, Herbert L. "The ilementary School Science Project," t!ew Dr.n'elopments'
in Elementary School Science: A Conference,- Frontiers of Science Foundati
of Oklahoma, Inc.-Tebruary 27, 1964), pp. 44-49. A paper on the progress
of the project.

.
.

National. Science Foundation. "Elementary School Science Projects," Science
Course Improvement projects (July, 1964), pp. 10-11, Washington: U.S.
government Printinq Office. A short descrintton of the project.

National Science Foundation. "Elementary School Science Project," Course and
Curricular Improvement Projects (September, 1966), n.7, Uashinet..S.
Government Printing Office. Units, and available materials are listed.

Scott, Lloyd. F. "Pn Experiment in Teaching Basic Science in the Elementary
School," science Education, Vol. 46 (rlarch, 1962), n. lff.. Report on the

,

early work of the ESSP at the University of Californiain experimentinn
with elementary science curricula.

Scott, Lloyd. "Research Scientists Build an Elementary School Science PrograM,"
Elementary School Science Pulletini,-No. 66 (December, 1961), nn. 1-3.
Brief descriollon of early work orb, units of the ESSP at the University of
California. .

Scott, Lloyd. Iciente ts for the-Sengs," Science and Children, Vol. 2
(March, 196 ),,nn, 19-22. Sequential program,devised for the improvement
of experimentation and active particination of children in the fields of
science. Draws from all fields of science.

Scott,,Lloyd F. "The University of Califor0 Elementary School Science Project:
P 2-Year Penort," Science Education, 11'1 46 (March, 1962), n. 109. This
article deals.with the evaluations of the instructional materials dovplonpd
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Scott,. Lloyd, "The University of California Elementary School Sdience Project: c)

A 2-Year Report," Science Education, vnl. 46 (Varch, 1902), p. 105. Report
of the -ESSP nresented at American rdlicatio1 Research Association meeting.

Scott, Lloyd. "UCESSP: An Experiment in Divers'ity," Journal-of Research in
_Science Teaching, Vol. 2 (December, 1964), no.. 364-370. Exnlains.the unique
characteristics of the California nroject. (21'professors involved, curric-
ulum experinentwtion, no limit plaCed on areas to receive attention.)

Wailes, James R. Science,Innovations, " The National Elementary Principal, Vol.
43 (September; 1963), pp. 24-25. 4 discussion of general information and
specific information on three programs: Elementary Science Study, Zlemen-

., tary-School Science-ProjAEt (Illinois) and Elementary' School. Science'Pro-
ject (California)

Q

O

ry



17

University of Illinois

ELEMENTARY SCHOOL SCIFICE rOECT

Funded by the Motional Science Foundation

ES'SP, University of Illinois
805 Hest Penntylvania Avenue
Urbana, Illinois 618C1

Atkin, J. M. and Karplus, Robert. "Discovery or Invention," The Science Teacher,

Vol. 29 (1902), o. 45. A description of several experiments TO-tedf(-37---

children to discover cencepts. Discusses the role of the teacher.

Atkin, J. M. "The University of Illi=nois Elementary School Science Project,"

Elementary School Science Bulletin, Vol. 66 (1961). Brief description of

work of Elenlaotry School Science Project in astronomy at the University

of Illinois.
Atkin, J. Myron.

a
"The Elementary School Science Curriculum," The Science

Teacher, Vol. 27 (Mar, 1960), pp. 51 -54. Historical developments lead-.

ing to m0ern curricular revision in the elementary school science jOefd.

Emphasis on the University of Illinois prosram.
Atkin, J. "Teaching Concepts of Modern Astronomy to Elementary School Chil-

dren," Science Eaucation, Vol.'8 (February, 1961), p. 54. Paper represents

an early phase of a re:earch program at the University-of Illinois on the

development of curricular materials utilizing astronomy.

Atkin,-J. Myron. "University of Illinois'ESSP," Journal of Research in Science

Teaching, Vol. 2 (December, 1964), pp. 328-329. Mentions the development

of six books on astronomy, grades 5-8 (written during summer of 1964).

Froehlich, K. P. EXplicit expression of objectives in testing. Journal of

Research in Science TeacNng,Vol.31;#4(1974), pp. 371-376. Examining

effects of writing objectives with test items (using unit "The Message

of Starlight" ESSP) in pretest (helpful) and protest (hinderano0 situations.

Klopfer, Leopold E. "Effectiveness and Effe* of ESSP Astronomy Materials= -

An Illustrative Study of Evaluation in a Curriculum-Development Project,"

Journal of Research in Science Teaching, Vol. 6, (1969), pp. 64-75. A

study to investigate the effectiveness of the ESSP materials in increasing

.
stqdents' knowledge and of how astronomy information is obtained. No control

groups were involved.
Lockard, J. David, Compiler. "University of Illinois Elementary Science Project

(Atkin-(Myatt)," Third Report on Information Clearinghouse (see first entry

under general section ), 1965, p. 71. A complete report on the nroject

through March, 1965, with lists of publications, availability, and future

plans.
Lockard,,J. 49avid, Compiler. "Elementary School Science Project (ESSP),"

Report of the International Clearinghouse on Science and Mathematics
ro

Curricular Developments 'see first entry under oeneral section), 1967

057.714-216. Contains a list of materials available; summarizes evaluation

activities and plans for the future.
Lockarq, J. David. "Elementary School Science Project (Astronomy)," Sixth

Report ofithe International Clearinghouse on Science and Mathematics

Curricular Developments (see first entry under general section), 1968,

pp. 218-219. A brief summary of the project to date, including objective's,

materials produced, implementation., and evaluation.
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Lockard, J. David, Editor. "Elementary School'Science(Project," Sev6th Report
. of the International ClearinshOuse,on Science and Mathematics Curricular
Developments see firWentry undergeneral secticTIVIT170, p. 59F, 383.
Reports the project is inactive but provides an address for information.

Mationel Science Foundation. ,Tlementary Science Stift'," Science Comm
ment Projects, July, 1964,p. 11, Washington: U.S. Povernment Printing UTTce.
The project is briefly described.

National Science Foundation. "Elementary School Science Project," Course and.
Curriculum Improvement Projects (September, 1966),:n. 8-, Washington: U.S.
G=overnment Printing Offic. Guiding principles of the project; work being
done; materials available.

Newport, John.F. "A Look at the University of Illinois AstrIpcmy Materials,"
School Science and Math, Vol! 65 (February, 1965), po. 145-147. Mr. Newport

.points out that materials (math and science) are integrated, are readable,
and refreshing in approach and material is simply presented.

Pierce, Gail. "Reiner; of'the 1963 Writing Conference," Jdurnel of Research in
. Science Teaehinq, Vol. 1 (1963). Progress report of Illinois project.

Stechg-TJoann. "Asfronomy for Grades Five ihrough Eight," Science and Children;
Vol. 2 (February, 1965) , pp. 3-24. Sequential study of astronemy.7617151Tis
on a few ideas r4her"thaa,many loosely connected facts. Books deal with
basic aspects of astronomy and attempt to assist student in perceiving the

g basic structure of the subject.
Sutton, R. M. "Astronomy: Chartinq.the Universe JD: 78, The Universe in Motion

p. 94, Gravitation, p. 949" The Physics Teacher,'Vol; 3 (February, 1965)
p. 82. Mr. Sutton gives a review of these three paper-back books issued
by Elementary.School Science Project, IlTinois.

"The Necessary Nine," Trade Teacher, Vol. 85, No. 5 (January, 1968), pp. 8790.
Elementary science curriculum'revision projects which teachers should be
familiar with.

Wailes, James R. "Science. Innovations," The National Elementary Principal.,
Vol. 43 (September, 1963), pp. 26-27. A discussion or general information
and specific detail on three provams: Elementary Science Study, Elemen-
tary School Science Project (Illinois), and Elementary School Science Pro-
ject (California).

Wyatt, Stanley. "Elementary School Science Project," Science Education News,,
December, 1961. A progress report.

Wyatt, Stanley. "Oniversity of Illinois Elementary*SciencoProject," Scidnce.
Education Mews (December, 1962), AAAS Misc. PUb. DeScribes the
project and its progress from inception to Decembe, 1262.

National Science Foundation. "Elementary School Science Project," Science
Course Improvemont Projects (see sedbnd entry under eenoral section),
p. 11. A Eiiifi-eport on the project designed to utilize astronomy in
the grades. 54 curriculum.
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'Utah State University

ELEMENTARY SCHOOL SCIENCE PROJECT

Funded by the"Mational Science Foyndation

ESSP, Utah Stiite University
Department of Physics
Utah State University
Logan, Utah 84321
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Braswell, A.1. "Sci;Ice. for theoFirst Grade," Science and Children, Vol. 2
(February,.1965),-pp. 10-11. Content.comes-Wa ail areas. of scicnce..and
the skills of'obscrvtion and development of the Use of the senses is
stressed.- Ulteovery being emphasized.

Cunningham, Robert D. "Elementary School Biology Revisited," Science Education,
520' NO.- 2 (March, 1568),,, pp. 181-18..:). A survey of the biological

element-in-current elementary school science projects.
Lockard, J. David,J.;cmniler. "Elementary .School Science Project (Weed)," Third

Report of the 1i...formation Clearinghouse (see first entry under general
section), 1-9653'p. 22. A complete report on the project for grades 1 and
2.

.Lockard,.J. David,.Compiler"Elementari, School Science Project (ESSP),"
, Report of the International Clearin_house on Stience and Mathematics (see
1-117teilfrY/17nCrE generariection ), 1967, pp. 214-216, 254. (-.complete up-to
date report on the project.

National Science Fourdation. "Elementary School Science Improvement Project,"
Science Course Improvement Projects (July, 1964), pp. 14. lqashington: U.S.
Government Printing Office. A brief report on the project concerning a
series of lessons for grades 1 and 2.

Hood, J. K. "A Science Program for the Elementary Grades,'" Journal af Research
in Science Teaching, Vol. 2,..No. 4 (December, 1964), pp. 323-327. This
article reviews the first grade program in science at Utah State University.
Also gives a second grade teather's guide.

Wood, "Elementary Science in the First Grade," Aulerican Journal of Physics,c
Vol. 32 (November,. 1964), p2. 830-831. A. description of several experiments
carried out with six and seven year' olds in the physics area. Description
of an approach in the Utah State University prdgrab.
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University of Minnesota

MINNESOTA MATHEMATICS AND SCIENCE TEACHING PROJECT (MINMEMAST)

Funded by the National Science Foundation

Minnesota School Mathematics, and Sdience Center
Second Floor, TSCE
University of Minnesota
Minneapolis, Minnesota 55455

Quarterly MINNEMAST renorts available by writing project headquarters.

Ahrens, Robert B. "Ninnemast,-The C000dinated SCience and Math Program," Science

and Children, Vol. 2 (February, 1965), pp. 16-18. Pro'gram devised to07aUish

a coordinated math and.scienCe program (K-9). The program is keyed-to the

operations in science. -

Bray, Edmund C. .,"Minnemast 4" School Science and'Mathematics, Vol-. 64, 1o. 6

(June, 1969), pp. 541-547. A description-7nd progress report of the project.

Bray, -Edmund C. "The Minnemast Elementary MathematicsScience Program," The

Physics Teacher, Vol. 6, Mo. 5 (May, 1968), pp. 201-206. This article

describes the manner to which the project mateeials are developed.

Bursheim, J. M. and Reed, E. V. "Clastroom testina: indispentible for curriculum

development. MPNEMAST unit, cOnditions affecting life." Science and Child

Vol. 10-(October 1972) pp. 9-11. Discussion of testing unit.

Cohn, Angelo, Editor'. .M4nnemath Center Reports, Minnesota School Mathematics

and Science Center, Institute of Technology, University of Minnesota, Minn-

eapolis, Minnesota 55455. Published quarterly by the center. Many relevant

articles to proje in the reports.
Cunningham, John D. " lementary School Biology Revisited," Science Education,

Vol. 52,* No. 2 (Parch, 1968), pp. 181-189. A survey of the biological

element in current elementary school science projects, including MINNEMAST.

Karplus, Robert. "Minnemast Science Writing Conference--Summer, 1963," Minnesota

Journal of Science, Vol. 7 (December, 1963), pp. 10-16. Summarizes the Work

of Minnemast projects carried on by 35 educators at the conference.

Kullman David E. "Correlation of Mathematics and Science Teaching," School
Sc ence.and M thematics, Vol. 66 (October, 1966), pp. 645-648. Pros and

cons of inter lating math and science in the classr6om.
Lockard, J. David, ompiler. "Minnesota Mathematics and Science Teaching PrOject

.
(Rosenbloom-I:re ntz)," Third Report of the Information Clearinghouse (see '..

first entry ih general section), 1965, p. 39. A complete report on the pro

.
ject through March, 1965 With list of publications, availability and future

plans.
Lockard, J. David, Compiler. "Minnesota Mathematics-and Science Teaching Project

(Minnemast), " Sixth Report of the International Clearinghouse on Science

and Mathematics Curricular Developments (see first entry in general

1968, pp. 286-288. Lists units alreaev rroducPd. Describes the progress in

implementation and evaluation. Plans for the future include developments of

.cOrriculum materials for grades 3-6.
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Lockard, J. David, Compiler. "Minnesota Mathematics and Science Teaching Project

(Minnemast)," Report of the International on Science and
Mathematics Curricular Developments (see first entry in general section),
1967, pp. 284 -285. Lists materials produced. Present emphasis is on eval-

, uation of materials and the development of in-service materials for teachers.
Leckard,'J. Daliid, Editor. "Minnesota Mathematics and Science Teaching Project

(Minnemast)," Seventh Report of the International 'Clearinghouse on Science
. and Mathematics Curricular DeTielopments (see first entry in general section),
1970, pp. 3280'461-455. *'Providesh up-to-date report and lists several ;'.'-
papers on'evaluation.

Murray, F. B. "Note on using curriculum modelito,analyze the child's concept of
weight: Journal of Research in Science Teaching.Vol. 7 Mo. 4 (1970) 377-
381. Suggesticns for use of curriculum mod-els (specifically used here was
"INNEMAST) to teach laws and concepts-of physical science.

National Science Foundation. "Minnesota School Mathematics and Science Teaching
Project (Minnemast)," Science Course Improvement Projects (July, 1964), p.
3. A brief description criNeTooTaTict.

Rising, Gerald R. "Recommendations for the Preparation of Elementary Teachers
in Science," Science Education, Vol. 49 (October, 1955), pp. 359-362. From

background in-iiorking with Minnemast program makes recommendation relative
to conteht and elective methods courses.

Rising, Gerald. "Research and Development in Mathematics and Science Education
at the Minnesota School Mathematics and Science Center and the Minnesota
National. Laboratory," School Science and Mathmatics Vol. 65 (December,
1965),.pp. 811-814. Outlines goals, deveTW5i7iirrnaterials of program
and their introduction into the classroom.

Rosenbloom, P. C. "A. Leap Ahead in School Mathemati'ts," Countdown for Elementary.
Schools, Frontiers of Science Foundation of Oklahoma, inc., 1959, pp. 24-31.
A sketch of a coordinated science and.math program for elementary schools.

Rosenbloom, P. C. "Minnemast Project," Journal of Research in Science Teaching,
Vol. 1 (September, 1963), pp. 276-280. This article outlines recent

of this project; it is the only major effort at the prennt:time Whose
primary goal is the production of a coordinated science and,.math'curriculum
for erodes K-9.

Rosenbloom, P. C. "National Conference in Curriculum Experimentation," School

and Society, Vol. 89 (December 16, 1961), pp. 436,437. Short preseniaqiT
of a national conference for major curriculum groups held at the University
of Minnesota,'

Rosenbloom, P. C. "Large Scale Experimentation with Mathematics Curriculum,"
SeCond Annual Phi,Delta Kappa Symposium on Educational Research, 1961, pp.
1=707--ObTEFf5fidff-drireseareXprdced014es TtTrarsity of-T.97nresota in
developing a math-science curriculum, fluestions and answers included.

Rosenbloom, P. C. "Mathematics K-14," Educational Leadership, Vol; 19 (March,
1962), pp. 359-363. Brief presentation of the idea behind the K-I4 pro-
gram of Minnemast program.

Rosenbloom, P. C. "Mat is Coming in Elementary Mathematics," Educational
Leadership, Vol. 18 (November, 1960), pp. 96-100. Author ascusses briefly
,specific changes that have developed in recent years.,
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Subarsk Zachariah. "First Oracle Chemistry," Science and Children, Vol. 4

i
(De ember,,1966), P. 5-7. Using mostly disposable apparatus made from
simple household m terials, children investigate the properties Of:pases
and other chemical phenomena.

Subarsffy, Zachariah, "The Systems Concept," The Instructor, . Vol. 77, Mo. 5
(Jan., 1g68)9 pp. 82-91. The authdr, a staff memberif the MINOIAST
project, helps you to understand this important concept of a system
developed for teaching purposes.

1 , .
1

"The Necessary Nine," Grade Teacher, Vol. $5, No. 5 (January, 1968), 6. 87290.
Elementary science currTZUTEF-projects which the author feels teachers sbould
be familiar rith. Each suggests practical was to, improve a curriculum.

Victor:Laurence J. "The Conceptual Schemes of Science," Science Education,
Vol. 53, No 4 (October, 1969), pp. ,335-339. CurricuM deveioors fort
the Minnemast program discuss the importance bf understanding the "con-
ceptual schemes of sciencei.e., the nature of objects and events, systems,
space and time, etc.

Victor, Laurence J -. "The Developmentkof Modern Space-Time Concepts in the EleM7
entary School," Journal of Research Science Teaching, 6:,36-41, 1969.
A useful discussion on the teaching of the relational concepts of soap
and time to elementary school- children.
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Newsletters and some reprints availaple from project dffice.

Atkin, J. M. and AarOus,,R. "Discovery of Invention," The Science Teacher,
-Vol. 29, (September, 1962), p,A5. A description of §"everal experiments
devised for children to discover concents. Discusses the role of the
teachers.

Allen, Leslie R. "An Evaluation of Certain Cognitive Asnects of the Naterial
Objects Unit of the Science; Curriculum Improvement Study'Elementary Science
Program," Journal of Research in Science Teaching, Vol. 7, Mo. 4 (1970),

' pp. 277-281. A coffarispn707SCIS and non-SCIS grade I students on certain
SCIS objective. o /

Allen, L. R. "Evaluation of children's performance on certain cognitive, affec-
tive and motivational asn6eq of the interaction unit of the Science curr-

. iculum improvement study'eleMbntary science program. Journal of Research
in Science Teaching, Vo11,1 No. 2 (1972) pp. 167-173. -75-651Z Wade evalua-
tion study shows childrgnlusing SCIS are statistically superior to non-
SCIS children in both cognitive affective behavior categories.

Allen, L. R. "Ev"aluatinn of children's performance on certain cognitive, affec-
tive and motivational aspidcts of the systems arid sub-systems unit of Science
Curriculum Improvement** elementary science program. Journal of Research
in Science Teaching, ViA.T10, No. 2 (1973) pp, 125-134. Study shows that
"Honolulu third grade, WA children are statistically superior to non-SCIS
children in both cognitive and motivated (explanatory) behavior.

Allen, L. R. "Examination. of the ability of first graders from the Science
Curriculum Improvementltudy program to describe an object by its properties.
Scipnrp Fduration, 1/41,:55 (Jan. 1971) pp. 61-6T. First grade study of SCIS
children show Some (1001.0e Of superiority over non-SCIS children in reference
to concepts of mater441'ohjects.

Allen, L. R. "ExaminattOn of the ability of third grade children from the Science
Curriculum experimpntal-study to identify experimental variables and to recog-
nize change. Sciern'Education.Vol. 57 (April 1973) pp. 135-151. Third grade
SCIS children appear to non-SCIS children both in their ability to
identify experient4pOriables and-to-reemnize change.

Beisenherz, P. C. "CitAtilon of the quality and sequence of television and class-
, room science gue$ Vgvtlith a nroposed strategy of science instruction."
Jnurnal afjtest=_44ST1ty Science Teaching, vol. 10, No. 4 (1972) pp. 355-363.
Differences in *Oil:piing behavior are found between TV and non-TV treat-
ment groups that*illzed a SCIS strategy of science instructor.
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Brown, T. W. et al "Research on the developmentof scientific literacy."
Science and Children Vol. 12 (Jan. 1975) pp. 13-15. Relates research
and report of study which concludes that SCIS trained children develop
Positive attitudes towards science and a 6th grade SCIS group-vas not
significantly different from practicing scientitsmin their attitudes
towards science and scientists.

Bruce, R. "Study of the relationship between the SCIS teachers' - attitude
toward the teacher-student relationship and question types." Journal
of Research in Science Teaching,, Vol. 8, No. 2 (1971) pp. 157-IPE----4
7rreview literature and study to indicate that the "teacher's question-

. asking behavior and attitude toward student-teacher relationship is impor-
tant" and that "use of SCIS materials may cause the teacher to ask higher
level questions."

Cunningham, John D. "A Study of Children's Perceptual Rigidity," Journal of
Experimental-Child Psychology.

Cunningham, J. D. "The Einstellung Phenomena-in Children," Journal of Expert-
Mental Child Plychollogy, Vol. 2, (1965), pp. 237-247.

Cunni57gTigirMEnThridKar014s, Robert. "The Free Fall Demonstration Experiment,"
erican Journal of Physics, Vol. 30, (SepteTber, 1962), p. 656. Work with

even to twelve year c%ld students described in.a demonstration experiment.
Cunningham, John D. "Mew Developments in Elemenaary School Biology," The

American BiologITeacher, Vol. 28, No. 3 (March, 1966), pp. 193-198. Gives
brief description-R-EFrole of the SCIS, ESS, AAAS, and ESSP programs in
teaching biology in the elementary school.

Cunningham, John D. "Elementary School Biology Revisited," Science Education,
Vol. 52, No. 2, (March, 1968),pp. 181-189. A survey of the biological
element in current elementary sOlool science projects. Programs surveyed
in considerable detail include, SCIS, ESS, AAAS, Minnemast, SSCP (Ill.),
ESSP-(U. of.Ca.), .ESSP. (Utah), African Primary.. and others.

Davis, Jospeh E., Jr. "Ice Calorimetry in the Upper Elementat Grades," Science
and Children, Vol. 4, (December, 1966), pp. 13-15. Fourt grade chlidFen
gain concepts of energy through activities which investigate melting ice
cubes.

Fischler, Abraham S. and Lewis, Robert C. "The Concept of a Learning System,"
Science and Children, VOL 2, (October, 1964),'pp. 17-19. Article deals
iliFiangiriTricenTed system' devised to enable teachers to utiltze all
things currentlyavailable in science. A living ecosystem is used' as the
example in the article.

Fischler, A. and Anastasiow, M. "School Within a Schcol,"Journal of Research in
Science Teaching, Vol. 3, (1965), pp. 280-285. A methgliTlisciencemproving science
teaching7TUTTZed SCIS materials and the discovery approach.

Fishleder, J. "Science Curriedlum /mproVement Study" American Biology, Teacher
(Oct. 1973) pp. 339-391. History of program and its importance in envlron-
mental education.

Garigliano, L. J. "SCIS children's understanding' of the systems concept.
School Science and Math (march 1975) 75: 245-250. Testing of and discussion
of chilaTaTinWiiiiNaing of systems concept (found to be lower than
expected in SCIS schocls).
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George, K. D. and Di erg, Ti, A. "Inner city chil4:,an attempt to improve his
science problem solving skills" Stiente Education (Oct. 1971) 55: 527-
532. Using the material object unit the.study shows-that inner city
children show nreater ability in problem solving'skills than norm group.

Jones, Kenoeth W. "Explore... Invent, and Discover .f:ith Seltzer Tablets."
Science Education, Vol. 54, No.- 3,.(1970), np. 241-242. The short

provides an example-of using the three steps of SCIS - explora-
tion, invention, and discovery.

Karplus, R. "Beginning a Study in Elementary School Science," 6nerican-
Journal of Physics, Vol.,30,(lanuary, 1962), pp. 109. Description of
the work of several scientists and educators in studying problems of
science teaching in the elementary school during the first year of
the project.

Karplus,. Robert. "Chemical Phenomena in_Elementary.School.Science," Paper.
American Chemical Society, April, 1965, Detroit, Michiaan.

Karplus,'RoberT'The Science Curriculum: One Approach,-" Elementary
SchoolJournal-VoL 62, (1962), p. 243.

Karplus, Robert and Pcmell, Cynthia Ann. "Objects Grab Bag," Science and
Children, Vol. 1,.(October, 1563), pp. 14-15. This articleduith
a game that the two authors developed. Provides a situation whereby
.children's ability todount is.improved-aftd-critical observation is
improved.

Karplus, Robert. "One P icist Experiments with Science Educatfon,". American-
!,

journal ofPhysics . 32, (November, 1964), pp. 837-839. A brief
description of SCIS experimentation with science teaching.

Karplus, Robert. "Meet Mr..Q."'Science and Children; Vol, 1, (November, 1963),
pp. 19124. Describes the ursTO7-17.P1r. 0," an artificial observer, to gain
an understanding of the relati-onsirips of objectsjn a system.

Karplus, Robert. "Science Curriculum Improvement Study," Science Education
News, December, 1962, AAAS Misc. Pub., 62-14. A brief presentation of
1-5-67-plans of the SCIS group.

Karplus, Robert. "Science in the Elementary School," Mel,' DtrTiopments in
Elementary School Science: A Conference, Frontiers orScience Foundation
of Oklahoma, Inc., February 27, 1964, pp. 1-13. A nrogress report of the
program from its inception through nlans for 1964

Karplus, Robert. "SCIS Report .6 Piaget Conference," Journal of Research in
Science Tdachiggi Vol. 2, (September, 1964), pp. 236-240. This is a
short description of the work of SCIS.

Karplus, R. "Science Curriculum Improvement Study," Journal of Research in
Science. Teaching, Vol. 2, (December, 1964), pp. 293-303. Mr. .Karplus'
art FCe reviews: why Elementary School Science? The Curriculum Plan,
Tho Teaching Experience; also gives typical responses to K-3 grade
students in classrooms he 'has observed.

Karplus, Robert and Thier, H. D. "Science Curriculum Improvement Study," The
Instructor, Vol. 74, (January, 1965), no. 43-841, A comprehensive trgif-.7
ment of the various units worked out by the SCIS project at the University
of California.

Karplus, Robert. Theoretical Background of the science Curriculum Improvement
Study, SUS, University of California, Tolman-Uri, Berkeley, California
$4720. Discusses the general strageoy of the study.
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Karplus, Robert. "Teaching Physics in the Elementary Grades," Physics Today,

Vol. 17, (October, 1964), pp. 34-38. The report of a symposia on,the-

various programs. Karplus discusses each one briefly. Pointed out a

'considerable overlap, but unmistakable differences in emphasis.

Karplus, Robert. "The Science Curriculum Improvement Study," Journal of

Research in Science Teaching, October, 1965. Discusses the theoretical

background of the project.
Karplus, Robert, Powell, Cynthia and Reynolds, Jean. "Using a Bathroom Scale,"

Science and Children, Vol. 1, '(February, 1964), pp. 12-13. Stresses

IT7OUnce of bathroom scale in workinc with measuring process.
Karplus, Elizabeth F. and Karplus, Robert. "Intellectual Development-Beyond

Elementary School, School Science and Mathematics, Vol. 70, Mo. 5, ('lay,

1970), pp. 398-406. Reports on an investigation to assess abstract.

reasoning by using the Islands Puzzle.

Labinowich, Ed. "A Closer Look at Environmental EduCation," Science and

Children, Vol. 8, Mo. 6, (March, 1971), pp. 31-35. Article comments

on t e life science seouence developed by SCIS in accordance with Piaget's

theory of cognitive development.
Lawson, Chester A. "The Life Science Program of the Science Curriculum Improvement

Study," The American Biology Teacher, Vol. 29, Me. 3, (March, 1967),'pp.

'185-190. The life science program of SCIS for first urade is described in

considerable detail by a staff member of the project.

Lawson, Chester A. "Ecology and Children," The American Biolony Teacher, Vol.

33, (1971) , pp. 22-?5. The paper descriEWS-hoWfg progrz.7Aveloi3.3 the

concept of ecology with elementary school children.

Linn, M. C. "Experiential science curriculum for the visually impaired"

Exce tional Child Vol. 39 (Sept. 1972) pp. 37-43. Study showing success

wl SflB siTTRer) SCIS program for VI children.

Linn, M. C. Peterson, R. M. 'Effect of direct experience with objects on middle

class, culturally diverse, and visually impaired -young children; material,

objects unit of SCIS." Journal of Research in Science Teaching. Vol. 10,

Mo. 1 (1973) pp. 83-90. wsiii6sTIEWFThat direct experience with objects

can lead to increases in classification ability. Also these experiences

are more relevant for visually impaired and culturaly diverse children."

Linn, M. C. Thier,A. D. "Effect of experiential sciente on development of logical

thinking in children. Journal of Research in Science Teaching) Vol. 12 (Jan.

1975). Report of SCIS vs non-SCIS fifth (and non-SC ei hth) grades shows

a significant difference in logical thinking skills.

Lockard, J. David, Compiler. "Science Curriculum Improv
dy (Karplus),"

Third Report of the Information Clearinghouse (see ntry under general

section), 1966, p. 57. A complete report on the pr with lists of publi-

cations,'availability, andfuture plans.

Lockard, J. David, Compiler. "Science Curriculum Improvement Study," Report of

the International Clearinghouse on Science and Mathematics Curricular DeVeTI-

opments (see-first entry in general sectionIT1967, pp. 338-348. A brief

history of the prOgram, its purpose, comparison of the SCIS approach with

that of other curriculum projects, a detailed description of materials al-

ready produced, plans for teacher preparation and for evaluation of materials.



V O

Lockard, J. David, Compiler. "science Curriculum Improvement Study," Sixth Reportof the Internatiorial Clearinghouse on.Science and Mathematics CuWailar
Developments (see first entry in general sectinn), 1968, pp. 197-199. Givesinformation in considerable detail about the staff, objectives, instructional.methods, materials produced, implementation, 'evaluation, and future plansdIn-service activities areadescribed.

lockard, 4, David, Compiler. "Science Curriculum Improvement Study," SeventhReport of the International Clearinghouse on SZience and MathematicsCurricular Devp,etenl:e tirst entry in general section), 1970, pp.354, 5211-5287---ProviiiiRre detailed report.
McFee, E. and Lehman, R. D. 'SCIS and

TePcher. (May 1073) pp.
and readInTiTelationships with st_

!loon, T. C. "Study of verbal behavior pa

ilingual education in science." American
60-261. Discussion us --.'ncts of SCIS

ies as to its effectivenesb
terns In primary grade classroom .4n4

science activities." 'Journal of'ResParcn in nience Teachinn.. Vol. 8 No. 4
(1971)'pp. 171-177. SCIS trained teachers showed fi;',reas 'in amount of
direct teacher intluence displayed in verbal behavior patterntwduring science
activities: and showed "a pronounced preference toward asking high-level

° questions of children.
.

National Science Foundation. "Science Curriculum Improvement Study," Science
Course_ImprOvement Projects, July, 1964, p. 10, Vishington; U.S. Government
PrintIng Office. A briirifescription of the project.

Neuberger, Harold T. "A Closed System for Natural Selection," Science and Children,
° Vol. 5, (May, 1968), pp. 18-20. An SCIS unit in life science for sixth grade

children, inyestinating, natural selection in which mutant strains of Dro-
)sophilkare placed in a closed ecosystem and ,experiments are set up.

Nichols, Benjamin. "Enjoy Teaching Elementary Sciere," The Instructor, Vol. 75,
/ (January, 1966), op. 91-92. Dr. Michols discusses philosophy of the

experimental programs. Emphasizes the involvement of children and pacing
from firsthand experiences.

PoPulations: a unit of life study program for third grade. Education Prod,
Report. Vol. 5:6 No4,38 (Nov. 1971). Succincy overview of populations
unit as a product.

Porterfield, D. 'Influence of inquiry-discovery science preparation of question-
ing behavior of reading teachers." Re_aadiing Teacher Vol. 27, (March 1974)
pp. 589-693. Study found that teachers educated in the SCIS method of
teaching Vence would ask a greater proportion of divergent questions

Rawitscher-Kunkel, Erika,' "Algae and the Water Flea," The InstruqhariVol. 77
No. 5, (January, 1968), pp. 120-121+. A report of a curricaum study
.project. Describes the-results of teamwork between grown-up biologists
and first grade students'in Berkeley, California.

Renner, J. W. et al "Evaluation of the Science curriculum improvement study."
School Science and Math. (April 1973) pp. 291-318. Four year study of
effectiveness of SCIS in many areas of school (reading readiness, other
subjects, intellectual development) results show material objects good
science program and a reading readiness program.

while teac ing reading when compared'to.conttol,group..
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Schultz, Beth. "A Biotic Community with People, Your Town," Science and
Children, Vol. 7, No. 2, (October, 1969), pp. 15-18. The SUS concern to
help children understand their relationship to the earth, utilizing' the
concept of the biotic community. Exploring the city.

Simpson, R. D.. "Comparison of biologic content .in three elementary school
science curriculum projects ESS, SAPA, SCIS. Afferican Biology TeacherVol. 36 (1974)' pp. 340-343. Discussion of biologic of-TiTqFalm
in terms of the inherent structure of the specific program. tStafford, D. G. and Renner, J. H. "SCIS helps the first grader to use logicin problem:olving." School Science and Math Vol. 71 (Feb. 1971) pp. 159-164. Using Piagetian ForcWvititasliT, We authors shoi an accelerating
the acquisition of, conservation skills through,gxperience found in a "normal".
curriculum.

Stafford, Don G. and Renner, John W. "The First Grade Scientist," Science and
Children, Vol. 7,,No; 4, (December, 1969), pp. 9-11. Experiences and'explo-
rations of first graders using materials from the Organisms and Material
Objects units of SCIS.

Stocking, S. "Reply and Rejoin to comparison of biologic contentoin 3 elementary
school science curriculum projects ESS SAPA, SCIS. American Biology Teacher,
Vol. 37, (Feb. 1975) pp. 119-120. Letter and answer about 11/74 artfETEW-
extent of implementation and amount and extent of sequential development:
through the grades (of the programs).

Struve, N. L. et al Effect of an experiential sojence curriculum for...the visually
impaired on course objectives and manipulative skills. Education Visuall
Handicapped Vol. 7 (March 1975) pp. 9-14 and Exceptional Child Vol. 0 pril
1974) pp. 516-517. Study showing'superiority in content, process, logical .

thinking, and manipulative skills by visually impaired children using SCIS
over non-SCIS VI children.

"The Necessary: Nine," Grade Teacher, Vol. 85, No. 5, (January, 1968), pp, 87-90.
Elementary science currialTET-evision projects you should know about.' All
of them suggest practical ways to change your curriculum.

Thier, Herbert D., Karplus, Robert and Powell, C.A. "A Concept Matter for First
grade," Journal of Research in Science. Teachin ; Vol, 1, (1963), p. 315.
Some thoughts on science Tor-TriE575qrdde children from one of the earliest
of the elementary school science curriculum projects

Thier, H. D. mLaboratory Science for visually handicapp d elementary school -

children.", The New Outlook for the Blind, Vol. 65 ( 971) pp. 190-194.
Discussion orFUTWCrricTericiilaterials for the blind) project
and its implementation of SCIS programs for visuall handicapped children.

Their, Herbert D. "The Involvement of Children in the, cience Program," Science
and Children, Vol. 2, (Februray, 1965), pp. 19-21. Communicating for scienti-
fic literacy. Article discusses four stages of inv lvement: (1) readin4,
(2) discussions, (3) demonstrations, and (4) indivi ual involvement. Emphal_
sizes that goals, content, and concept development cannot be separated.

Their, Herbert D. "Quantitative Approaches to Element ry Science," The Instructor
Vol. 15, (January, 1966), pp. 65-90, 93-104. Dr. hier offers several activi-
ties and suggested grade levels for developing "How Much? How Many? How Long?
How Fast?" These activities are designed to assist the children and teacher
in establishing quantitative evidence. (A limitedinumber of reprints are
available for 20d ,each The Instructor,, Dept. SSR, Dansvil,le, MY 14437),
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Thier, Herbert2 . "Use Rocks, Blocks and 'Structure' to Teach Concepts inScience," Professicnal Growth for Teachers,(March, 1959 pp.. 1-2. Examine -' tion of priairirid structure. Three unifying concepts are discussed withexamples of activities given to relate to classroom practice.
Thier, Herbert D. and Hadary, Doris E. "We'can.do it, too" Science and Chil-dren (Dec.. 1973) pp. 7-9. Adapting SCIS for blind chiliFF1W ASMBT5a5iting science materials for the blind) program.
Thomson, Barbara S. and Voellier, Alan M. "Programs for Improving Science

'Instruction in Elementary Schools, SCIS," Science and Children, Vol. 7,No. 8,(May, 1970), pp. 29-37. Article prOVii-in overall description-of the SCIS program. It covers the nature of the program, instructional
materials, use of materials, implementation and teacher programs,,evalua-tion and the role orthe teacher.

Troost, Cornelius J. "SCIS and the Problems,of Right and Wrong," School Science
and Mathematics, Vol. 70, (1970), pp. 522 -526. He raises the concern that
Iii-teadhingotne SCIS program teachers might be' establishing the concept thatthere are no facts for authority. This he contends is contrary to the basiclaws of science.

Werner, Ben. "Parallel Evolution of Elementary Science Programs in Great Britain,Japan and U.S." Science and Children (Dec. 1972) pp. 20-21. Comparison of
philosophy, metliolibToT,TairalfeTtof Nuffield, 5-13, ESS, SCIS, Japanese
elementary science curriculum.

Wilson, John H. and Renner, John W. "The 'New' Science and the Rational Powers:A Research Study," Journal .of Research in Science Teaching, 6: 303-308, vol.s 6, 1969. A study in whicnte0WITTing SCIS materials used more essential
school experiences, asked more questions and asked questions of a higher
level than non-SCIS teachers.

Cunningham, J. S. "Rigidity in Children's Problem Solving," School Science and
Mathematics, Vol. 66, April, 1966, pp. 377-389.

O
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Cunningham, John D. 'New Developments in Elemertary School Biology," TheAmerican Biolpm Teacher, Vol. 28, Mo. 3 (arch, 1956), pp. )93-198.
"Wve.s-briescription of the role 'of the SCIS, ESS, AAAS, and ESSPpr rams in teathing biology in the elementary school.

Cunningham, John D. "Elementary School Biology4RevisiteA," Science Education,Vol. 52, No. 2 (Ilarch, 1968),'pn. 181-18q. ;'"A survey of the biological
element in-current elementary school science projects including SSCP.

Dodds, Bernard and Clark', Barbara. "School Science Curriculum," Science.
Education News (December, 1964). :A resume of the work of School kience
CurricOum Project and a progress report.

Lockard, J. David, Compiler. " School Science Curriculum Project (Evans),"
Third Report of Information Clearinghouse (see first entry under generalreTtroFTTg6-6, p. 54. A complete report on the project through March 1965,
with lists of publications,

availability, and future plans.
Lockard, J.- David,,Compiler. "School Science Curriculum Project (SSCP),"Report of. the International Clearin house on Science and Mathematics

Curricular Devel oments (see irst entry under general seaion), 1367,pp. 333-335. A eneral report on the project.
National Science Fou dation. ."School Science Curriculum Project," Science

Course Improvement Projects (July, 1964), pp. 14-15, Washington: U.S
ri3V-6-17Ment Printing Office. A brief description of the project.National Science Foundation. "School Science Curriculum Project," Course
and CUrriculum Improvement Projects (September; 1966), pp. 6-7, Washington;

jr:S. Government Printing Office. Philosophy, activities of the project todate and materials available.
Salinger, Richard F. P. "Progress Report: The School Science Curriculum Pro-ject," The Science Teacher, Vol. 33, No. 1 (January, 1966), pp. 36-39.

Description of the project in terms-of "humanistic efficiency." Outlines
program and gives philosophy of the project at the Uniersity of Illinois.Shea, James H. "School Science Curriculum Project," Geology Teachers' Newsletter,Vol. 1 (November, 1964), p. 9. The School Science Curriculum Project is aNational Science FOUndation supported Course Content Improvement project.

. which As-developing K-9 unit materials. Philosophy and specific objectivesof,School Science Curriculla Project are outlined and some preliminary unitsdescribed.
, Smith, James H. "Three Roles of the Physicist in Science Teaching," American.Journal of Physics, Vol. 32 (November, 1964), pp. 832-934. Stress role

of the physicist as curriculum building, actual teaching of physics con-
cepts and apparatus design. Discusses briefly the two Illinois programs.
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This section includes publications which relates to the new science in a

general way but which ovihot be grouped under any specific program. The section

,,, has been divided into seven categories.

A. Curriculum
B. Environmental Education

C. Science and Other Subjects

D. Psychological Foundations (inquiry, problem solving, discovery learning)

E. Teacher Education
F. Teaching Ideas
G. Misoellaneor (research, facilities, implementation, etc.)

A. Curriculum. (history; issues, background and future of the curriculum reform

movement) ,0

Lockard, J.'David. Seventh Report df the InternationaliClearinghouse.on.Science

and Mathematics cCurricular Developments. Science Teaching Center, University

of Maryland; College Park, Maryland (1970). This° provides a complete report

of each program in science and mathematics. ' It is published on a yearly basis

and is available for a fee of $2.00. This issue places emphasis-on evalua-

tion for each project. It also indicates which projects havebecome inactive..

Alexenberg, Melvin /N "Biology Education in the Elementary School: the First

Task and Centr Purpose,". The American Biology Teacher, Vol. 29, No. 3

(march 1967), pp. 175 -179. Elementary science must permit and encourage the

"joy and excitement" of science. The "learn what you want--and help

younostage of American education is wanted by children.

Anderson, Ronald D. "Formulating Objectives For Elementary Science," Science and

September--Stresses importance and gives examples of setting specific objec-
Children, Vol. 5 (September 1967), pp. 20-23, and October 1967), pp. 33-36.

tives in teaching elementary science.
October--Describes methods of 'evclua-

tion of achievement gf specified objectives (discussed in previous article),

Andrew, Michael D.- "Schools, Science and,Society," Science Education, Vol. 54,

No. 4 (October-December 1970); pp. 319-324. The author discusses the pros-

pect of developing new science curriculums tilat will meet the needs of our

changing society.
Atkin, J. Myron. "The E}emntary School Science CurriculuM," The Science Teacher,

Vol. 27 (March 1960), pp. 51-54. Historical developmptS leading to the

modern curricular revisions in the elementary school science field. Emphasis

on the University of Illinois program.

Avdul, Richard "The hewcSciences in 'Elementary Education." Science and Children

(October 1973) pp. 36-37. DisCussion of new prOgrams, impact and cost rami-

fications.
Betzon, John. "Why the 'New' School Science Doesh't Sell" Science and Children

(Jan.-Feb. 1973) pp. 20-22. Discussion'of attitudes of teachers towards

-.teaching the new programs,.specifical.ly SAPA, ESS, SCIS.
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Blackwood, Paul E. "Fallcut-from Science Study," Science and ,Children, Vol. 1

- (September 1963),: pp. 22-23. Points up five aTatives65EDWIT'd be
achieved through the study of science, objectives that cannot be gained
through other curriculum areas.

Blackwo6d,,Paul E. "Science Teaching in the Elementary School," Science and
Children, Vol. 2 (September 1964), pp. 21-22. Dr. Blackwood discusses
TEFTTaT7re of science, purposes and methods of science teaching. He

stresses the importance of the involving of children in the program.
Bloom,..S. and Smith, P. "Science Curriculum, Today and Tomorrow," Science

and Children, Vol. 3, Mo. 3 (November 1965), pp. 16-17. General outline:

content,.vafUe, interest and sequential development of'curriculum is
presented.

Olough, Glenn 0. °New Development in Elementary School Science," Education,
Vol. 87,,Mo. 4 (December 1966), pp. 215-219. The,author describes projects

undertaken by various organizations for'the improvement of science education

in the elementary school. Activities of five of the better known curriculum

projects are described. _

Bybee,. R.- "Ideal elementary science teacher: perceptives of children, pre-service

and in-service elementary science teachers." School Science and Math Ve.. 75,.

(March 1975) pp. 229-235. ArgueMent for emphaSing inter-personal skills in

pre-service training resulting from Q-sort test of importance for ideal

teachers.
Calandra, Alexander. "Mew Science Curriculum," Education Direst, Vol. 30 (Feb-

ruary 1965), pp. 11-14. A dissenting point of view concerning new programs

in the schoo;s: Elementaryoprograms discussed on p. 14 of journal.

Calandra, Alexander. "The NeW Science Curriculums, A. sharp Dissent," School

Management, Vol. 8 (November 1964); pp. 76-82. A comprehensive article

65TEeriiiiiTnew science curricula. Elementary throvgh high school. A,
'harp dissent. .

Coburn, David A. "heeded, - -A Broader Interpretation," The Instructor, Vole 79,

No. 5 (January 1971), pp. 92-93. Articleidiscusses the benefits gained from

an ecological oelentation to- science.

DeVito, Alfred: "Models and the Currjcullim," Science Education, Vol. 52, No. 5

(December 1968), pp. 457-463. -A discussion of models and their use in

curriculum building. .

Devlin, Sister de Sales. "Examining the Curriculum in Elementary Science,"
Catholic School journal, Vol. 66 (December 1966), pp. 42+. A brief dis-

cussion of tine objectives of an elementary science program.
"Ecology--The Issue Behind the Science," The Grade Teacher, Vol. 86, No. 5 (Janu-

ary 1969), pp. 96-99. Some of the crucial issues behind the ioelusion of

this topic on the curriculum are raised. Several other articlee in this

issue deal with the teaching of the topic and mention some examplary pro-

ce-ams.'

Fischier, Abraham S. "Implications or Structure for Elementary Science," Science

Education, Vol. 52 (April 1968), pp. 277-284. Discussion of ne philosophy

ip
:67iTiliia-i6ine of th new science approaches with an emphasis on the need for

structure in any proach.

Fischl\pr, Abraham S. "Cfiallenge of Science Teaching Today end Tomorrow," Science

Education Vol.'47 (October 1963), p. 348. Discusses several challenges of

modern sc.:ence programs.
4)
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Friedmdn, Fredrica. "The Bound2ries of Elementary School Science," Science a

Children, Vol. 5 (\oril 1968), pp. 31-32e Discussion of material to be in-

cluded in elementary science program and
guidelines by which to choose this

material.
Garrett, Alfred B. "For T he Next Quarter Of A Century, " The Science Teacher,

Vol. 36, No. 6 September 1969), pp. 20-21. 14% Garrett suggests six new

science programs which should be included in the curriculum.

Gleason, Andrew M. "Science, Oath, and Tomorrow's Child," The Instructor, Vol. 77

' No. 5 (January 1968), pp. 54-56. A report of the Cambridge Cohference, held

in the summer of 1967. The chairman of the conference
reports on the ideas

of scientists and mathematicians about en integrated curriculum.

Harris -'Ill Iiem. "A Te-hnique for Grade Placement in Elementary Science," Journal

of Research in Science Teaching, Vol. 2 (March 1964), pp. 43-50. The author

describes one' way in which the variable of teacher effectiveness can be handled

led in an experiment on grade placement, and reports on the effects (If

"planned instruction" on three types of thinking processes.

Heywood, Stanley J. "Toward a Sound Theory of Innovation," Elementary School

Journal, Vol. 66 (December 1965), pp. 107-114. Discussion of evaluative

meth Ods of insuring a worthwhile curriculpum.

Hill, Katherine. "Science for Children-Why?" Science and Children,(May 1966)

pp. 11-12. Presents a goal for those working with projects in developing

elementary science curriculua.
Hopman, Anne B. "Effective Change in'the Elementary Science

Curriculum of a

School System," Science Education, Vol. 48 (March 1964), pp. 101-109:

Discusses the premises-,the _issues, and the place of the classroom-teacher

in bringing change into the elementary school.sciefice program.

Hurd, Paul DeHart. "New Directions in Science Teaching, K-College," Education,

,
-Vol. 87 (December 1966),'pp. 210-214. Discussion of changes taking place

in science education including flew curriculum developments at all,levels

and a plea for relating science to the humanities in education.

Hurd, Paul DeHart. "New Directions in Science Teaching,"'Education
Digest, Vol..

32, N6.,,7 (March 1957), pp. 16-19: f\ report of an article which' appeared in

the December 1966 issue of Education.
-

Johnson, Philip G. "National Developments in Science Curriculum in Elementary and

Junior High Schools," Sch6o1 Life, Vol'. 45.(October 1962), pp. 27-30. Iden-

tifies the trends thatFREIUTbe developing in elementalrX and junior high

school science teaching.
Jackson, -Frederick H. "Key Roles of Scientists in Curriculum Change," Science

Education News; (December 1961), p. 24. rief treatment ofrole now being

played by scientists in curriculum develo ment.
l

Nelson, Pearl Astrid: "Make Haste Slowly: A hilosophy for Elementary School

- Science Teachers," School'Science and Mathematics, Vol. 67 (December 1967),

pp. 814-816. Advice as to how to meet innovations in science curriculum. ,

Novak, Joseph" D. "The Advance of Science Education," Education, Vol. 87 (Dec.

1966), pp. 223-227. Discussion of neA-directions in learning theory and

prediction of where science education, may be in ten to twenty years.

NSTA Committee on Issues, "WA Positions on Critical Issues Confronting the

Science Teaching Profession," The Science Teacher, Vol. 36, NO. 1 (Jan.

.
1970), pp. 31-:s4. A report of general'statements about policy cowpiled

by the Commiktee on Issues. . . a

nd
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Olson, Carl, Jr. The New Programs Race," Education, Vol. 84 (December 1965),
pp. 221-225. Are the "new programs" a reorganization of content or a
better way of approaching time-honored.objectives. Questions the accep-
tance by the "package" to the detriment of other equally impothnt curri
culum aspects.

Ortleb, Edward P. "Ecology in the Elementary Classroom," Science and Children,
(February 1966), pp. 29-30. Gives a brief description and then an outline
of. teaching ecology in the upper grades.

Paschal, Billy J. "Goals for Space Age Education," School and Society, Vol. 95,
No. 2295 (October 28, 1967), pp. 390-391. Since we live in' an age of
innovation, a practical education must prepare children for work that does
not exist yet and cannot be clearly defined yet.

Pella, Milton. lome Problems ih Science Education," Journal of Research in
Science Teaching, Vol. 3 (March-1965), pp.,90-92.--TIZU§ses- seven basic
problems confronting; science education.

Piltz, Albert. "Promising Trends for Effecting Needed Change§ in Curriculum's
in Elementary Science," Science Education,, Vol. 48 (February 1964), pp.
7-12. Stresses the,importance of-the projects for developing better
elementary science programs. Emphasizes the importance of the class-
robm teacher in implementing better programs.

Reznikdv, L. I. "Improvement of the Content of Physics Instruction of the Eight
Year School," Soviet Education, vol. 7 (June 1965), pp. 29-37. The reorga-

nizatibn of secdndary school science makes necessary the improvement of
study and the reassignment of content to the lower school and starting in
the primary grades.

Sengstorck, Charles A., Jr. "Trends in Science Instruction," Catholic School
Journal, Vol. 67 (December 19-67), pp. 45-48. Survey of contemporary methods
-lif'tERhing science at all levels including use of toys, new audiovisual
aids, pgrtable laboratory"equipment arid teaching machines.

Shamos, Morris H. "Science and Common Sense," The Science Teacher, Vol 29
(September 1961), p. 7. Shamos cans for a major change -griFThe structure
of science education. Stresses science is all inclusive.

Sherburne, E. G., jr. "Science Curriculum Revision and the Technological ,Class-
room," Science Education News, (October 1962), AAAS Misc. Pub., pp. 62-10.
A brie ef-Teiitation of fh-eIfforts of technology in matching the subject
matter reorganization in science curriculum work.

Skliar, Norman. Varihe Biology in the Elementary School," The American Biology
Teacher, -Vol. 29 (March 1967), pp. 226-228. Description of a program of
elementary school marine biology using the ecological approach°.

Slawson, Wilber S. "Bases of Sci4nce Curriculum Development in the: Future," The
Science Teacher, Vol. 35, No. 3(March 1968),,pp. 22-26. A comparison between

the conceptual school approach and the unifying themes as national in curri-
cular development.

Stedman, C. H. "Individualized science instruction rationale and definition."
Science Education Vol. 58, (1974) pp. 593-599. Steps and background for
individualizing.

Stiles, Lindley and Sizer, Theodore. "To View Curriculum' Development," Education
Summary, Vol. 18 (November 1, 1965), p. 1. Gives reasons for supporting the
introduction of information on the new curricula and new materials to educe-
Lion students.
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Tanner; L. N. "Curriculum change in Science: Power and Processes," Education

Leadership, Vol. 26, No. 6., pp. 571-575. A discussion of the forces at

work in bringing about change in science curriculum. It is directed at all

grade levels.
Trieger, Seymour. "New Forces Affecting SCiance in the Elementary School,"

Science and Children, Vol. 1 (October 1g63), pp. 22-24. Discussesoimplica-

tions of high school programs on elementary school programs. Also presents

aims of scientists and objectives of science teaching.
Victor, Laurence J. "Systems: An Organizing Principle for Science Curricula,"

Science and Children, Vol.-5, No. 5 (January-February 1969), pp. 17-20.
Describes how the concept of systems can serve as a guide to the construc-
tion of science lessons.

Victor, Edward. "Controversial Aspects of the Elementary Science Curriculum Pro-
jects," Science and Children, Vol. 5 (October 1967), pp. 27-30. Revie0 of

current criticisms being made concerning the new science curriculum projedts.

Weinberg, Alvin M. "Curriculum: New Math and Science Courses'Called Too Narrow,

Too Abstract, " .education.. Summary, Vol.,18 (October 15, 1965), p. 2. A

dissent regarding programs. While some programs are interest-

ing and challenging many are focusing on narrowly specialized knowledge and

are not including broad understanding.
Williamson, Stanley E. "Bioldgy in the Elementary School," The American Biology

Teacher, Vol. 29, No. 5,pp. 362-365. A brief history of science in the ele-

mentary school program and an evaluation of current science projects. Four

of the better known projects are described.
Witlin, Alma S. "Scientific Literacy Begins in the Elementary School," Sciela

Education, Vol. 4710ctober 1963), pp. 331 -342. Discusses the place of

elementary science in the life and development of a child in early school

years in a culture like ours.
Wilson, Evelyn H. "Urban Education: The relevant Approach, " Science and Chil-

dren, Vol. 8, No. 5 (January-February 1971), pp: 11-15. Developing an

approach to science free from any cultural bias. Making use of the setting

meaningful to urban children, their own narrow environment.
Zafferoni, Joseph and Selberg, Edith. 1New Developments in Elementary Science,

National Science Teachers Associaa, 1201 -16th Street, N.W., Was ington,

D.C. 20036, 1963, pp. 52 ($1.50).'

9

B. Environmental Education

Balzer, LeVon. "Environmental Education in the K-12 Span," The American Biology

Teacher, Vol. 33 (1971), pp. 220-224. Some suggestions are offered for the

sequence of environmental education in the-eleMentary program.

Bybee, Rodger. Earth Science with a focal on the Child's Environment, Science

and Children Sept. 1971), pp. -MTV. UtrifiriTiFffe- childrs environment

to get motivation and learning underway.
Carlson, Jerry S. "The Environment of the Child and It's Relationship to His

Achievement to Science: A Theoretical Overview," Science Education, Vol. 52

(February 1968), pp. 23 -24. Achievement in elemenTiFTTEience and demands

individual work that requires self-assertion, independence, and standards

of excellence.
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a.

Environmental Education. "The Concept of Environmental Education," The Education '

Digest, Vol. XXXV, 1o. 7 (arch 1970); pp. 7-11. A program urging the

education of the citizenry concerning their biophysical environment, it

states its major objectives.
Hawkins, Robert C. and Bonney, Catherine Y. "An ()Ado& Laboratory Program for,

OP Elementary School," The National Elementary Erincioal, Vol. XLXVII

(February 1968), pp. 20=24. Description of educational program designed to

include experience with science concepts normally not obtainable in class-

room. Included are: objectives, experiences, and general survey of activities.

Haroy, Clifford and Cowan, Paul. Environmental Education and the Elementary

School Science and Children (Tfirrgrinp: 16-17. OutdooTraboratory sugg-

e;,t; discussion of balance of nature and applications in classroom; eco-

lsgy club suggestions.
Horn, B. Ray. "Envirormental Education A Model for Action? Science and Children

(March 1973) pp. 19-21. Identifyingobjectives, means tee iTTITITs and evalua-

tion of an environmental ed. program.
Krockover, Gerald "PollutiOn Studies" Science and Children (March 1973) pp. 27-

32. Specific activities in pollution studies.

Simon, Linda. *Ecology a ,Classroom Bibliography, Science and Children (March 1971)

pp. 37-38. Annotated bibliography.

Schultz, Beth "Ecology" Science and Children. (Sept. 1971) pp. 27-32. Def ini-

tions in ecology (theoretical) and ecology for the child (activities and

generalizations).
Steidle, Walter E. "The Environmental Education ACt? Science and Children, Vol. 8

No. 7 (March 1971), pp. 21-22. An act designed ta7Td-TeadFers in develop-

ing an ecological conscience in their students. Lists means for obtaining

funds.
Waterman, Alan. "The Changing Environment of Science," Science, Vol..147

(January 1, 1965), pp. 13-18. Dim ". Waterman presents a comprehensive

picture of the environment of science in all aspects.

Vivian, Dr. V. Eguene and Henderson, E. L. "Environmental Education," The

Tiistrurtnr, Vol. 80, No. 5 (January 1971), pp. 51-62; The article

summarizes all ideas on the environment and suggest activities that

would bring the environment into the classroom.

C. Science and other subjects

Blanc, Sam S. "Mathematics In Elementary Science," Arithmetic. Teacher, Vol.

-14 (December 1967), pp. 636-640. A description of a progr-aliTi-Signed to

integrate mathematics and science with emphasis on techniques to be applied

in the classroom.
Calandra, Alexander. "A Program in Science and Mathematics," American Journal

of Physics, Vol. 32 (November 1964), pp.835-836. Descripti5iFformation

ZTTY-15R7g;Tam for children grades 2-9. "purse structure patterned somewhat

after European and Russian system.
Coffia, William J.. "Mathematics Adds to Science Understandings," The Instructor,

Vol. 76, No. 5.(January 1967), p. 77. Math and science are still taught as

separate diSciplines, but, the areas-bf colifionalityare-such that'one.disci-

pline serves to strengthen the other.

59



D'Augusttfte, Charles H. "Reflections on the Coursbip of'Mathematics and Science,"
TWArithmetic Teacher, Vol. 14 (December 1967) pp . 645-649. Illustration Y

Zrthe application of math skills utilized by science., 't' ,

Lewis, 1,,KEt Jr. "The New Science is Rich in S.L.M. Relationships," The Instrut-
rf:, Vol: 76, No. 5 (Jdnuary 1967),-p: 79., Mscussion of how the process

iigaroach operates on science'and how science draws from the Mathematic and
tnguage disciplihes in utilizing this approath.

Lewis; Jr . "Four Experiments and Demonstrations Utilizing Language and
athematics," The Instructor, Vol. 76"(January 1967), pp. 80-89. Detailed
escription of materials and m ethods used in four elementary, science ekperi-!

111NA% blending both new and traditional procedures and emplids'tzing the use
of; anguage and mathematics.

erman,.Gloria F. "Math and Science,Programs for the Elementary School-Years,"
14Aniew'ef Eduettional Research, Vol. 35 (Apri1.1965), pp. 154-162. Thit
4RTETe7iTes 5orireview of the new math and science projects currently
,rn operation.

tlettury,% M, F. "Quantitative Aspects of Science,,,at the' Primary State," The
_Arithmetic Teacher, Vol, 14 (December 1967), pp. 640-644. ,Stress ono the

,: quantitative approach in solving problems involving' observations dis7
_cation and recording and including illustrations of subject areas at the
primary level to which the quantitative approach would be applicable.

Rosenbloom, Paul C. "Science and the New Math,' The Instructor, Vol. 75 (October
1965), p. 25+. Points up the importance of mathematics in the science pro-
gram.at the elementary level. Examples offered.

Tucker, Jan L. "Science Education in'a Changing Society," The American Biology
Teacher, Vol. 29, No. 5 (1967); pp. 390-394. A soeial studies teacher with
TITif.ficular,concern,for biology reports his analysis of science education
and curriculum development.

D.. Psychological Foundationt. ( inquiry, problem solving, discovery learning)

Anderson, Hans O. "Problem-Solving and Science Teaching," School Science and
Mathematics, Vol. 67 (March 1967), p0. 243-250. With the emphasis on
problem-solving in the new science programs, it was realized that 'scien-
tific research rarely proceeds along the five linear steps known as the
"scientific method"; there are as many methods as there are scientists and
problems to be solved.

Binter, Alfred R. and Dewar, John A. "Teacner,Commitments in a Discovery Process,"
Science Education, Vol. 52 (February 1968), pp. 103-104. Discussion of the
disr.overy approach including four suggestions for making this approach more
valuable to classroom science.

Boehm, Louise. "Exploring Ghfldren's Thinking," ElemeahtarScho0 Journal, Vol.
61 (April 1961), p. 363. A discussion involving the work of Piaget and .

Inhelder..
Brakken, Earl. "Inquiry Involves Individualizing," The Instructor, Vol. 78,

(October 1968), pp. 95+. Suggestions as to howTOTR-TiidiraTize inquity
in science through the use of groups.
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Buell, Robert R, "Piagetian Theory Into Inquiry Action," Science Education, Vol.
51 (February 1967), pp. 21-24. A discussion of Piaget's five stages of cog-
nitive development, as they relate to children-'l ability to understand cer-
tain ideas in science. g

Burns, Richard W. and Ellis, Barbara M. "What Is Discovery Learning?" Science
Education, Vol. 54, No. 2 (April/June1970), pp. 105-107. Author describes
discovery learning as a tool used in problem solving'(without a verbal
solution) discusses discovery learning in relation to science teaching,
°and distinguishes between discovery and creative teaching.

Bybee, Rodger and McCormack, Alan. "Applying Piaget's Theory," Science and
Children, Vol. 8, No. 4 (December 1970), pp. 14-17. A series of tasks
which indicate a child's cognitive level, something which would be an ,

invaluable guide in planning individualized activities.
Carin, Arthur A. "Techniques for Developing Discovery Questioning Skills,"

Science and Children, Vol. 9, No. 7 (April 1970), pp. 13-15. Article
poll-illout the importance of planned questioning and offers several sugg-

. estions for improving teacher questioning skills.
Chittenden, Howard A. "Piaget and Elementary Science," Science and Children/Vol.

8, No. 4 (December 1970), pp. 9-15. A "discussion of Piaget's.reielFEh as
it relates to pupil learning in elementary science."

Dietz, Maureen A. and George, Kenneth D. "A Test to Measure Problem-Solving
Skills in Science of Children in Grades. One, Two, and Three," Journal of
Research in Science Teaching," 7:341-351, No. 4, 1970. Describes the dev-
elopment of a group test designed to measure problem-solving skills of
grade one, two and three children.

Elkind, David. "Piaget and Science Education" Science and Children (Nov. 1972)
pp. 9-12. Implications in sequence, methods and content.

Gessel, John K. "The Discovery Approach Applied," Science and Children, Vol. 5
(November 1967), p. 33. Brief description of a science lesson using the
discovery approach.

Harmin, Merrill and Kerschenbaum, Howard and Simon, Sidney B. "Teaching Science
with a Focus on Values," The Science Teacher, Vol. 36, No. 1 (January 1970),
pp. 16-.20. The authors discuss taking science beyond the concept level to
the value level and suggest areas where this approach may be implemented.

Harlen, W. "The Development of Scientific Concepts in Young Children," Educa-
. tional Research, Vol. 11, No. 1 (November 1978), pp. 4-13. A review
research concerning the development of concepts in:young children.

Heffernan, Helen. "Concept Development for Science," Science and Children, Vol. 4
(September 1966), pp. 25-28. Discussion of methods of concept development
in science with particular emphasis on the kindergarten and nursery school
ace group.

Hendricks, Robert E. "Concept Development in Science," Education, Vol. 87 (Nov.
1966), pp.195-198. Discussion of the importance of concept development in
science with,particular emphasis on the kindergarten and nursery school age
groUp.

KerSh, Bert Y. "Learning by Discovery: Inst'l. Strategies," Arithmetic Teacher,
Vol. 12 (October 1965), pp. 414-417. A comparison and analysis of two basic
strategies of teaching by the "discovery method"; the answer-giving behavior
and.the answer-seeking behavior.
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Lowery, Lawrence F. and Carlson, Jerry S. "Research and Development of Science
Programs: Dimensions'for Consideration," School Science and Mathematics,
Vol. 68 (June 1968), pp. 554-563. A discussion of the work of Piaget,
Gange and others with reference to implications for science education.

Lowery, Lawrence and Alleh, Leslie R. "Yisual Resemblance Sorting Abilities
Among First Grade Pupils," Journal of Research in Science Teachi , 6:248-
256, Vol. 6, i969.' Three attributei-(shape, size, pattern were studied
in sorting task situations. Shape was fbund easier to handle than pattern
and pattern easier than size.

Neal, Louise A. "Method of Sdientific Inquire," The Science Teacher,-Vlbl. 29
(September 1962), pp. 52-53. Techniques for developing methods of scientific
inquiry for elementary age children. °

Neal, Louise A. "A Discovery Approach for Developing Productive Thinkers," Science
and Children, Vol. 2 (November 1964), pp. 16.07. Brief report of a K-6
program in discovery at Colorado State College, (lreeley.

Perrodin, Alex F. "Children's Interests in Elementary School Science," School
Science and Math, Vol. 65 (March 1965), pp. 259-264. What do foul-6715th,
and eighTEVRIF students like about science? What do they like least?
(boring lectures, writing down everything, etc.) Like: (liked."experimentsa,)

Piaget, Jean. "Cognitive,Development in. Children: Development and Learning,"
Journal of Research in Science 'teaching, Vol. 2 (September 1964), pp. 176-
T7867-Triaget's article emphasizes implications for his approach toward
educational practice.

Ramsey, Irvin L. and Wiandt, Sandra Lee. "Individualizing Elementary School
Science," School. Science and Mathematics, Vol, 67.(May 1967), pp. 419-427.
A study oeiftFiTrilTdiVidualizing elementary science using the inquiry
approach in one elementary school. A review of methdds and materials used
and procedures for evaluation are given.

Renner, John W. "A Case for Inquiry," Science and Children, Vol. 4 (March 1967),
pp. 30-33. 'Presentation of reasons for uiTiTIT an inquiry-Centered science
program and discussion of the teacher's role in such a program.

Renner, et. al. "Piaget is Practical", Science and Children, (October 1971),
pp. 22-26. Data on conservation tasks in ctEsrooms.

Ruchlis, Ny. "Understanding Elementary Science Education," School Science and
Mathematics, Vol. 64, p. 38,8. Discusses the vital impoiof understand-
ing the characteristics of elementary school children 'in science curriculum
change.

Scott, Norval, C., Jr. "The Strategy of Inquiry and Styles of Categorization,"
Journal of Research in Science Teething, Vol. 4 (Septerfiber 1966), pp. 143 -
153. Report of an experiment testing effects. of a method of inquiry teaching
upon students' ability to categorize.

Shulman, Lee S. "Psychological Controversies in the Teaching of Science and
Mathematics," The Science Teacher, Vol. 35, No. 6 (September 1968), pp. 34-
38 +. A diScuiFTBh of discovery learning as Bruner.or Gange might see it.

Stendler, Celia. "Elementary Teaching,and.the-Piagetian Theory," The Science
Teacher, Vol. 29 (September 1961), p. 34, An attempt to put the theories
of Piaget into lain English" and point out the pedagogical implications
for elementary cience.

Suchman, J. Richer . "Inquiry," The Instructor, Vol. 75 (October 1965), p. 26+,
(November 05), P. 30+, (DeFiniber 1965), p. 26+, (January 1966), p. 24+.
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Discussions of inquiry, conditions of inquiry and the place of inquiry in
the curriculum, freedom to'learn and the need for "focus" upon inquiry
showing the teacher as the "key" in the process. October-- "Inquiry,"
November- - "T-he Conditions for Inquiry," December--"Inquiry," and January- -
"Inquiry in the Curriculum." 70

Taylor, Alton L. "The Influence of'Teacher Attitudes and Individual Differences
on Pupil Achievement with' Programmed

Science Materials,!' Journal of Research
in Science Teaching, Vol. 4, No. 1 (1966), pp. 38-40. A study employing
IiitaTriaRTINITTPen taught with programmed science and materials. -Thomas, Patricia Grafton and Buell, Robert R. "Piagetian Studies in Science:
Perception and Rendering of Form by Children," Journal of Research in Science
Teachina, Vol. 5, No. 1 (1967-1968), P. 36, Purpose o f t he study was to
determine whether a relationship existed between developmental age and theability to internalize and reproduce three dimensional forms in 2, dimensions.

Wightmen, Mary Alice. "The Secret of Discovery," The American Bioloay Teacher,
Vol. 28 (Ocober 1966), p. 609. Description'of successful lesson taught
using the "discovery" method.

Young, Darrell D. "Inquiry-A Critique," Science Education, Vol. 52 (!larch 1968),
pp. 138-141. Advantages and limitations of the inquiry approach to teaching
science..

E. Teacher Education.

Ballou, ftildred T., "Sciencellethodi Courses for Elementary Teachers," Science.
and Children, Vol. 7, No. 1 (September 196n6 pp. 7-9. Suggested improve-meatstor instructors in science methods cout.ses at the college level.

Balzer, Levan and Parakh, Jal S. Pre-Service Mini-teaching, Science and Children(April 1971) pp. 24-27. Program at U. Washinaton St. College (Bellingham
Washington) mini- ,teaching, science packets and peer teaching.

Blanc, Sam S. "Creative Thinking for the Process Skills," Science and Children,
Vol. 4 (May 1967), pp. 6-7. Discussio$ of teaching science to develop the
process skills and analysis of the tea her's role in using this method.

Cunningham, Rodger. "Implementing Nongrade Advancement with Laboratory Activi-
ties as a Vehicle--An Experiment In El entary School Science," School
Science and Mathematics, Vol; 67 (February 1967), pp. 175-181. Detailed
description of a nongraded approach to science utilizing inquiry.

Curtis, William C. "New Perspectives in Science Teaching," School Science and
Mathematics, Vol. 66, No. 7 (October 1'966), pp. 655-6607Taiscussion of
teacher training needs in view of the likely shift to processevin the
elementary grades and more content in senior area.

Curtis, William C. "Teacher-Training for Process Oriented Science Instruction,"
Science Education, Vol. 51 (December 1967), pp. 494-498. Most teacher
preparation in science.has very little consideration of scientific processes.,
The author attempts to analyze the components of such a preparatory program.

"The CCSS program of the National Science Foundation," Science and Children, Vol.
5 (March 1968), pp. 24-25. General description of the CCSS program includ- .

a list of participating institutions, project directors, and information1 inent to each project.



li&anzer,. H. C. "Children and Their Science Teachers," Journal of Research in
Science Teaching; Vol. 1 (Jure 1963), on. 177-183. This article explores
IF(TT6-alm of the child's world for fruitful leads in the preparaiion of
elementary school teachers of science. Teachers need a better preparation
in the behavioral and natural sciences.

Menzel, F. Wesley. "Teaching Elementary Science," School Science and Math,
Vol. 64 (February; 1964), pp. 146-147. Deals.witli The77-new tone" in
teaching elementary science. Stresses-the importance of considering the
differences in children's backgrounds. Points out that the method of
inouiry can vary with each pupil.

Rosen, Sidney, Weller, Char14 M. and-Gaides, G. Edward. ''Science and. Methods
for Teachers-ToTBe." The Elementary School Journal, Vol. 69, (b 3
(December 1968), pp. T37-142. A discussion of implications fo teacher
education arising out of the non-science programs.

. Ritterbush, Philip C. "Science Teaching and the Future;" The Science Teachei.,
Vol 36, 1!o. 6 (September 1969), pp. 32=39. The author describes several
new approaches to science which teachers must begin to concern themselves"with.

Thierw.Hbrbert D. "The Role of the Elementary School Teacher in Relation to "

the Curriculum Reform Movement," Science Education, Vol. 51 (April 1967),
pp. 282-286. Emphasis on the importance of,the teacher and her knowledge
of, the pupil in development of new science curriculum.

Thompson, J. L. "A Mew Method of Teaching Science," Science Education, Vol.-48
(October 1964), pp. 90-92. ..An outline of a series of lectures given in
England on content and methods of science teaching. A dogmatic type of

- instruction is avoided and newer methodology is emphasized,
Westmeyer, Paul. "Cooperative Science Curriculum Development," Education, Vol.

87., No. 4 (December 1966), pp. 220-222. The author describes the develop-
ment of'a new chemistry course in San Antonia, Texas. The project was
noteworthy because it involved the-cooperation of local state, and national
agencies.

F. Teaching Ideas.

( Andrew, Michael D. "Elementary School Science; Alternative for the Teacher,"
Science and Children, Vol. 6 Po. 3 (May 1969), pp. 17-19. Some guidelines
tor teac-Ws are presented for developing a modern science curriculum. 1

Boulos, Sarni. "Are You Teaching Science Unscientifically?" Science and Children,
Vol. 2, Mo. 7 (April 1965), p. 25. Is science a matter of perceiving or
being told?

Cooper, Lloyd G. and Willis, Connie. "Your Classroom As A Science Lab," Grade
Teacher, Vol. 88, No. 1 (September 1970), pp. 96-97. Two approaches that
made science meaningful in the classroom.

Cobin, Michael R. "Developing a Teacher's Awareness of Children," Science and
Children, Vol. 8, No. 5 (January/February 1971), pp. 24-26. A program which
emphasizes classroom experience in teaching training programs in order to
come to a better understanding of children.

DeRoche, Edward F. "Some Creative Activities In Elementary Science': Catholic
School Journal, Vol. 67 (December 1967), pp. 54-55. A list of several
creative excercises used in a study of creativity and science achievement
done by the author.



Dixon, Nancy. "Science On Saturday," Cathloic School Journal, Vol. 67 (December

1967), pp. 48-50+. Description of an innaVatilre science program (behavioral
objectives, units) designed for a group of disadvantaged fourth, fifth and.

sixth grade children.
Gray, Joan E., Gross, Helen E. and Struthers, Joseph A. "From Egg to Egg in

Nine Weeks," Science and Children, Vol. 5 (November 1967), pp. 9' -13. An

account of a project in which Japanese quail were hatched in some elemen-
tary classrooms in Boulder, Colorado.

Hand, Jackson and McGavock, John. "A Way to Teach Science for Every Teacher for

.
Every Grade," The Grade Teacher, Vol. 82 (January 1965, pp. o-67: This

article gives lesson plans for teaching the followirig units: Balance board,

cell, hydrophonics, crystals. - --

Hart, Hazel C. "Classroom Structures Rapidly Changing, " Education, (Dec. 1960,

pp. 195-201. In a general summary of the changing classrooms for all sub-

jects, the new science is treated with respect to its goals and the impor-

tance of laboratory-type experiences. . .

Lansdown, B. and Dietz, T. "Free Versus Guided Experimentation," Science Educa-
tion, Vol. 49 (April 1965), pp. 210-213. Definition of,Open--eW,7Free-
.Firded and Discovery,,approa h with experimentation on the two.

Levine, Sheldon. "How to Get Sta ted in *le New Science," Grade Teacher, Vol. 85,

the discovery approach are\cited froth the Mahopac, N: Y. project.

Lipson, Joseph I, "An Indiviaualized Scidnce Laboratory," Science and Children,

Vol. 4 (December 1966), pp. 8-12. Description, of an experimental in ivi-

dualized laboratory-type science program developed at the University of.

Pittsburgh for use with readers and nen-readers in grades K-6.
O'Toole, Raymond J. "A review of Attempts to Individualize Elementary School

Science," School Science and Mathematics, Vol..68 (May 1968), pp, 385-390.

A review of attempts to individualize elementary school science, with a
description of methods used. AAAS, SCIS and ESS programs all lend them-

selves to individualization procedures.'
Paige, Joseph C. "Disadvantaged Children and Their Parents," Science and Children

Vol, 2 (March 1965), pp. 11-13. Description of Howard Universityri-t emen-

tary Science project for disadvantaged children and their parents'. Informa-

tion available from Dr. Joseph C. Paige, Howard University, Wash. D.C.

Paige, William M. "Elementary Teaching Roadblocks," Science Teacher, Vol. 30

(April 1963), pp. 23-25. The person not. specializing in science finds in

its study a number of "roadblocks" (fear of teaching science, feeling of

incompetence, strange ideas, too difficult, etc.). Improvement lies in

teacher creating a classroom atmosphere which relaxes tension and encourages
learning and accomplishment as its own satisfying reward.

Robarge, Thomas J. "Science Equipment Library," Science and Children, Vol. 4

(Febuuary 1967), pp. 27-28. Description of a teacher-student library of
especially designed science kits which students may check out for home use.
Experimental project in DeKalb, N.Y., financed by Title I.

Rodrigues Elizabeth. "The Effect of an NSF Institute on Teaching Science in a
First Grade Classroom," School Science and Mathematics, Vol. 63 (Feb. 1963),

pp. 84-88. This articlews the auTEr's experiences in a first grade

class after attending an USF Institute. NSF experience helped to teach
scienceshealth, health habits and other areas to her class,
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Ruchlis, NY. "How precise Shall We Be," Physics Teacher, Vol. 2 (April 1964)',-P.
175., This is a letter-to-the-editor, answering J. Buchta's editoral in
Jan6ary 1964 Physics Teacher. In the area of elementary science the
preciseness cannot be answe d soley in terms of reference to subject
matter. -

Samples, Robert E. "Notes on,Teach ng'Science," Science and Children, Vol. 5
(March 1968), pp. 28-30. Prese tation of idea that science is flexible
as well as factual. Suggestion given fdr teaching problem 'saving using
both intuitive and substantive ma erial.

"Science Among the Bricks and Mortar," he Scie ce Teacher, Vol. 36, No. 9 (Dec.
1969), pp. 27-31. A series of articles in which science educators describe
how they have incorporated both the ountain and inner-city environments
into their science programs.

Schippers, John V. "Why 'Not Discover the L i*cf,the Lever?" Science and Children
Vol. 2 (November 1964), pp. 5-7. A dis ssion of the lever as a vehicle for
learning by discovery.

"Science Teachers Advised to Base Lessons Upon he Child's Wonderment at Nature,"
Education Summary, Vol. 20 (November 1, 196 ), p. 6. Two examples of how

. teachers-built a science lesson by capitalizing on a moment when children
expressed curiosity.

Shepherd, Gene. "Langyage is the Key to Science Learning," The Instructor,.41.
76, No. 5 ( January 1967), p. 75. The role of language in tne new Science
programs.

Sours, Charles V. "The Personal Interview as a Toolin Process Teaching," School
Science and Mathematics, Vol. 67 (June 1967), pp. 503-506. A plea for the
Tire767personarinterview in the teaching of science including description
of several experiments - utilizing this method.

Subarsky, Zachariah. "Communication: A Goal of Elementary Science Teaching,"
a Science and Children, (March 1966), pp. 18-19. Stresses importance of

communication and gives some activities which the science teacher could
use to improve it.

Sherman, Jack. "A Science Opener," Science and Children, Vol. 8, No. 6 (March
1971), pp. 28-29. A new way to start,a science program. A kit designed
to develop enthusiasm and interest in further science activities.

Webster, John W. "A Science Program for the Disadvantaged Child," Science
Education, Vol. 54, No. 1 (January/March 1970), pp. 49-53. The author
offers teachers some procedures and techniques which prove to be very
helpful when working with disadvantaged children.

G. Miscellaneous (r search, facilities,, implementation, at cetera)

Atkin , J. Myron. Science in the Elementary School," Review of Eddcationdl
Research, Vol 34 (June 1964), pp. 263-272. Reviews,:reseavch in areas of
Wifiriren's science concepts, teaching science, children's interetts,curricu-
lum, and instructional materials and' organization.
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Atkin,CJ.'M. "Some Evaluation Problems in a Course Content Improvement Project,"
jburnal of .Research in Science Teachtal, Vol. .1 (June 1963), pp. 129-132
In this article, A.Ain brings into sharp focus one of the imporatnt issues
of the day:. The related questions of when, how and by Whom learning goals
should be stated in curriculum building and suitability of tranditional
procedures for evaluating them.

Belange, Maurice. "Study of Teaching and the New Science Education Curricula,"
The Science Teacher, Vol. 31 (November 1964), p. 31. Brief survey intended

to call attenti to the importance of considering what events take place
in the classroo between teachers and pupils, and suggest a few avenues
.of study.

Blosser, Patricia E. and Howe, Robert W. "Ah Analysis of Research On Elementary
Teacher Education Related to the Teaching of Science," Science and Children,
Vol. 6, No. 5 (1969), pp. 50-60. A discussion of the reaearch in this area;
included an excellent set of references.

Bradley, R. C. and Eap,'N. Wesley. "A Method of Producing Up-to-Date Science
Material fdr Elementary Children,. " Bournal of Research in Science Teaching,
Vol. 4, No. 2 (1966-67), op. 102-105. A study involving the rewriting of,
an article from Scientific American for grade six children.

Brautigan, Walter F. 97e-cent gcieriFelliterials," The Instructor, Vol. 70 (Jan.
1967), cp. 100-101+. List of materials availiM, date published; author,
publisher, and short description of several projects.

Brehm, Shirley A. "The Impart of Experimental Programs, on Elementary School
Sciencd,' Science Education, Vol. 52 (April 1968), pp. 293-297. Discussion
of experimFIUTTOTTEUTUETOojects on the elementary level: their similari-
ties, their implications and impact, and reasons.why they are being developed.

Burnett, R..Will. "On the Improvement of Research gin Science Education," Journal
of Research in Science Teaching,'Vol. 1 (1963), p. 25a. Ideas expressed

for the improvement of research in science education. Six major points
given.

Butts, David P. "The Price of Change," Science and Children./fol. 6, No. 7,
(April 1969) ,.pp. 7-8. i\ brief discussion of the costs involved in imple-

menting the newerprograms.
Dillman, Duane H. "The U. S. Office of Education and Science Teachers," The

Science Teacher, Vol. 34, No. 6 (September 1967), pp. 23-26. Distussas

fleT-Tinancial and otherwise, available to science teachers and science
program through the U. S. Office of Education.

Fischler, Abraham. "Science, Process, the Learner: A Synthesis," Science
Education,(December 1965), pp: 402-409. Is inquiry being properly taught?
The teacher's role, the nature of inquiry and the cognitive process are
discussed. Exahples from SCIS, ESSP, ESS, PSSC, CBA and CHEM are given.

Francis,.SSJ., Sister/ James. The A, B, C's of Science Education," Catholic
School Journal,AVol.'65, No. .6 (June 1965), pp. 39 -40. Creative use of

alphabet to briefly define, new terms and programs in science education.
Frazier, Calvin M., "A School Administrator Considers the Adoption of a New

Program," Science and Children, Vol. 5 (?larch 1968), pp. 9-12. Descrip-'

tion of a five-step systematic process designed to aid administrators in
. the adoption and implementation of a new elementary scienpe-prOgram.

Goodall,- A. W. "The Process Approach to 6th Grade Science," Independent School
Bulletin, Series 63-64 (flay 1964), pp, 35-37. Describes the procedure
TriTTUweu in definingdOad implementing a 6th grade curriculum that emphasizes
the pr6cesses of science.
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Hausman, Howard J. "The CO4erative College-School Science Progfam of the

National Science Foundation," Science, and Children, Vol. 4 (March 1967),

pp, 26-27. An analysis of two years' work in d program which has college

personnel cooperating with elementary and secondary schools to provide

inserVice for teachers. The need of college instructors who are able to°

give help with the new elementary scienceoprograms was noted.
Heffernan, Helen. "Do Our Elementary Scbools,really Teach Science?" Grade

Teacher, Vol. 82 (January 1965), pp. 32 and 130. Miss Hefferna'n asks:

Are students really learning the methods of science: observation, experi-

mentation, inquiry, accurate record-keeping? Or are they merely reciting

facts,from the text, what scientists have already discovered?
Heldman, Lawrence J. "Planning d Science Facility," Science and Children, Vol.

4 (February 1967), pp. 17-19. Checklist and general discussion cif equip-

ment and'facilities* needed to remodel a school room into an elgoentary

science fecilfty.
Lawlor, Francis X. "The Effects of Verbal Reward on the Behavior of Children

in the Primary Grades at a Cognitive Task Typical of the New Elementary

Science Curricula,"Journal of Research in Science Teaching, 7:327-340,

No. 4, 1970. A study of the effects of verbal reward on children per-
forming sorting tasks typical of those found in SAPA, ESS and SCIS. Mon-

congruent regards improve problem solving for girls, but not boys.

Livermore, Arthur H. "Curriculum Research in Science,"-The Journal of E peri-

mental Education, Vol. 37, No. 1 (Fall 1968), pp. 49-55. A general descrip-

tion of the development in science curriculum-from K-12.
Lbrner, Marjorie S. "Inservice Science Activities," Science and Children, Vol. 4

.(November 1966), pp. 21-23. ,Brief survey of eight sources through which
the elementary teacher can obtain training in the teaching of science.

Lunn, Mervel S. "Many-Matetlials Serve the Science Program," The Instructor, Vol.

'.76 (January 1967); p. 94. Emphasis on the use of the multimedia approach
inteaching science, including a list of materials basic to an adequate

science cehter.
Mattera, Gloria and Alexander, Rosemary. "Mew Science Equipment and Materials,"

The Instructor, Vol. 77 (January 1968), pp. 122-123. Description of science

equipment and materials including the ordering address for all and prices

of some.
Molyneaux, Marjorie B. "Choosing Elementary Science Equipment," Science and

Children, Vol. 4 (February 1967), pp. 20-21. Brief review of some of the

equipment necessary for the elementary science program. Includes discussion

of science tables, animal cages, audiovisual equipment, microscopes, and

models and kits.
Munson, Howard R. "Evaluating the hew Science Teaching," Elementary School Jour-
, nal, Vol. 68 (December 1907), pp. 126-130. Discussion of concrete TEN5Fi--

of evaluating the elementary child's progress in such,areas as predi)cting,

drawing inferences, forming hypotheses and development of science'skills.

"National Elementary Science Curriculum Projects," Science and Children, Vol. 5

(March 1963), pp. 22-23. The editors have compiled a chart which lists ten

of the better known curriculum projects in elementary science. Pertinent

information is given for each.
"National Elementary Science Curriculum Update,",Seience and Children, Vol. 8, No.

1 (September 1970), pp. 30-31. The editors have cumpfied a chart of the

better known curriculum projects in elementary science. Pertinent informa--

tion'Is given for each.
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National Science Teachers Association Staff Report. °"Sftbck:. Waves in Education,"

The Science Teacher, Vol. 33 (September 1966), pp. 15-17. A report of the
,

.ways SOW. schools'are using funds from the ESEA to improve science
instructions,

No'rris, Eleanor L. "The National Science Assessment," The Education Digest, Vol.
XXXV, No. 3 (November 1969), pp. 46-48. A review of the processes involved

I
in computing the NationalAssessment of Educational Progress, and the major

.er objectives developed for the science area.
Novak, Joseph D. "A Preliminary Statement on Research,in Science Education,"

Journal of Research in Science Teaching, Vol. 1 (1963), pp. 3-9. A state-
ment in The first issue of-the journal to stimulate thought on, the research
in the science education.

NSTN. "Stience Facilities for our Schools," Science Teacher, Vol. 32, No. 8
(December 1965), pp. 41-72. A report of requirements for schools based
upon a questionnaire.

O'Toole, Raymond J. and Dedford,John P. "Science Votabulary and Readability
Level," Journal of Research in Science Teaching, 6:161-162. A study of

of the reading level of several series of elementary science tests.
Piltz, Albert. The Federal Programs and the Elementary Science Teacher," Science

and Children, Vol. 5,. No. 6 (March 1968), pp. 19-23.. A brief comparative
description of the projects and a comprehensive analysis of their finding.

Pound, J. "Improved Research in Elementary Education," Virginia Journal of Educa-
tion, January 1966 (reference found too.in Catholic-Educational Review, May

p, 345), Gives a description of the various programs of general
research in education at centers in Harvard, Pittsburg, Wisconsin, Stanford,
Oregon, Texas, Calfironia, New York, and Georgia by the USOE.

Reiniseh, Bernard. "The Need for Science Consultants," Science Education,(Feb.
1966), pp. 182.-154. Expresses and explains the need for science consultants
in grades 1-8.

Rpsinau, Fred S. "SCIS,A4AS, ESS; IDP...Which Is Right For Me?" The Science

Teacher, Vol. 36, No. 8 (NoVember 1969), pp. 46-47. Description of a tom-

pactmailable package which analyzes the new science programs.
Rowe, Mary Budd and Kurd, Paul deHart. The Use of Inservice Frograms to Diag-

nose Sources of.Rdsistance to Innovation," Journal of Research in Science
Teaching, Vol. 4, Mo. 1 (1966-1967), pp. 3-1E. An argument for the use of
engineering methodology in analyzing data associated with programs designed
to produce change.

Science Ed.- Center, University of Oklahoma, "Evaluating Elementary Science
Curricula." Science and Children (Dec. 1972), pp. 12 -1.4. Suggests specific

evaluation criteria.
Seaborg, Glenn T. "The Sciences, the Humanties, and the Federal Government,"

Education Digest, Vol. 32, No. 5 (January 1967), pp. 1-1. Describe steps

toward direct support of the arts and humanities.
Smith, Cameron. "Impact of the New National Science Curricula on the Established

Program," American School Board.Journal, Vol. 152 (February 1966), pp. 14-

16. Gives discussion of the subjects of equipment, inservice education,
teacher preparation, the"new" curricula in relation to the new programs in

science.
Smith, Herb-ert A. "Educational Research Related to Science Instruction for the

Elementary and Junior.' High School: A Review and Commentary," Ocurnal of
Research in Science Teaching, Vol. 1 (1963), pp. 199'. A paper prepared

for the AAAS Commission of Science Education. Presents the results of

research which has influenced most heavily current educational practice..
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Smith, Richard B. ,"An 'Approach to Measurement in the 'New' Sciende Curriculum,"
Science Education, Vol. 53, Mo. 5 .(December 1969), pp. 411-415. Article
discusses the inconsistency between stated and measured objectives and
suggests several ways to change measurement procedures.

Stauss, Myles G. "Testing and Evaluatingin Science in the Elementary School:
Science Education, Vol. 54, No. '3 (July/September 1970), pp. 247-251. The
author discusses why chilOen fail to achieve as expected in elementary,
science programs..

Tyler, Ralph W. "Assessing the PrOgress of Education in Science," The.Science
Teacher, Vol. 33 (September 1966),. pp. 11=14. A description of the work
done in 'National Assessment (sponsored by the Carnegie Corporation) with
particular reference to science.

Tyler, Ralph W. "Resources, Models, and Theory in the Improvement of Research
in Science Education," Journal of Research in Science Teaching, Vol. 5,
No. 1 (196C), pp. 43-51. Current research science education falls short
of providing needed answers. It is not guided by, nor does it produce,
an adequate map of the factors and processes in science education. A
discussion of recent research inn science education.

Tyler, Ralph P. "Analysis of Strengths and Weaknesses in Current Research in
Science Education," Journal of Research in Science Teaching, Vol. 5, No.
1 (1968), pp. 52-63. Current practices in educational research in the
field of science is in sharp-contrast with the kind of research Which is
needed. Research in science education has promise when it is"relevant,
is adequately conceptualized; and has sound methodology. A thought-
provoking article for those interested in educational research.

Vannon, Donald A. "How to Obtain-An Elementary Science Consultant for Your
School," Science Education, Vol. 54, No. 2 (April/June 1970), pp. 141-142.
The author describes how a consultant can improve the quality of science
being taught and suggests the means forobtaining.one.

Wagner, Guy. "What Schools are/Doing," Education, Vol. 87 (September 1966), pp.
55-61. General overview of innovations in the elementary school science .

programs including a detailed reference list of periodicals, pamphlets,
books, curriculum guides and projects concerned with elementary science.

Wailes, James R. "Science Innovations," The National Elementary Principal, Vol.
43, (September. 1963), pp. 22-27. A discussion of general information and
specific detail on three of the programs.

Wheeler, Betty. "Research in Science Teaching at tne`Elementa'ry Grade Levels,"
Science Education, Vol. 46 ("arch 1962), pp. 133-138. Reviews 21 research

studies related to elementary science program.
leitler, W. R. "Preliminary Report on a Pre-Primary Science Program," School

Science and Mathematics, Vol. 64, No. 5 (May 1969), pp. 417-425. A des-

cription of a pre-primary program in science developed for children of
ages three, four and five at the University of Georgia.
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UNIFIED SCIENCE AND MATHEMATICS
, i i IN ELEMENTARVSCHOOL

, \\

Lomon,,E.L.ana others. Real problem solving 'in USMES: interdisciplinary education
And much more. School Science and Mathematics (,January 1975), Vol. 75, pp.
5a-64. A statetEITE7T the ratiaTii)e and methods of the program (USI1ES) by
its director,.

Wigg, L.P., Ost, Ditt. Unifying science and mathematics in the elementary schools:
an approach; dice design; burglary alarm design. !Arithmetic Teacher, (Jan.
1975), Vol.'22 pp. 67-72. Ddscussion of reaction' of prospective elementary
teachers to USMES.

INDIVIDUALIZED SCIENCE

Champagen, A. B. and Klopfer, L. E. Individualized Elementary School science
program. Theory into Practice (April 1974); Vol. 13 pp. 146-148. Descrip-
tion and discussion of models and considerations in developing IS program;
included is a description of the program.


