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INTRODI'CTINN!

- It is hoped that ins bibliogranhy will give school persdnnel
assistance in following the Progress of the varijous experimental

. «studies in elementary school science.

Two additional volumes are valuable in. keeping up with current

developments. The Report of the Internationdl Clearinghouse on.

s a_joint project of the American Assogiation for the Advancement

%cience and Mathematics Curricula Developments is produced annually :
f Science and the Science Teaching Center, University of Maryland.

+ A request (to be placed on a mailing 1ist for subseauent publications)

- should be directed to Dr. J. David Lockard, Director, Science Teaching

-Center, University of Maryland. College -Park, Maryiand 20742.
. . : y - . [

N

One periodical journal is particularly help%u] as a reference

" for the experimental projects. The Editorial Staff of Science_and

Children, ‘the elementary science journal of the National Science’
Teachers Association, pubfisheé several articles each year concern-
ing the new programs. °Address requests to Science and Children,
ilational Science Teachers Association, 1742 Comaecticut Avenue, M.Y.,

\

Every attempt was made to make this annotated bibliography as
comprehensive as possible. Only a selected numher of the publications
put out- by the projects themselves are listed. A comprehensive Tlist
appears in the-International Clearinghouse and in the ewsTetters.

Those interested in obtaining a continuous source of information
for-any project are encouraged to write to the project headquarteg§
and request being placed on the mailing list for newsletters. The
address of eich is found at the becinning of each section. lhere
there are tommercial publishers these addresses are ¢iven 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 Sctence
Education, Ohio State University, Columbus. Ohio.

Our thanks are directed to the "ureausof Educational Field Services

- at the University of Colorado for the distribution of this bibliography
and to numerous qraduate students vho have assisted in the compilation. »

Universityyof Colorado -. James R. llaites
Revised Juﬁ%, 1971 - Professor of Science Cducation

Quantity orders méi]ed to the same address are subject to a dis-,
count. ‘Twenty-five or more copies -=-10% discount. '
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- SCICNCE - A PROCESS APPROACH
American Association for the Advancement of Science <
N ) y " -Commission on Science Lducat1on
o " \\’ . Funded by the Nat1ona1 Sc1ence Foundat1on G l
- Xerox Education Division ' , ' P o -
600 Madison Avenue o < . :
New York, flew York v]@OZZ

. - 3.
v AAAS Commission on Science Education News]etter, 1515 Massachusetts-Ave., N.W.
g Washingtgn, D.C. AAAS Misc. PubTication. | Per1od1c dublication of the AAAS
- reporting on the progress of the-project. | -
AAAS The New School Science. The Corporat1on, tisc. Pub11cat1on 63-6, (1963).‘
! - Presents several views on'changes occurring at the secondary 1eve1 Most of
7 ' “ the discussion is germane to elemehtary scig encen.,
AAAS Commission on Science Education. An.Evaluation Model and s App11cat1on The
. Corporation, Misc. Publication. 65-9,. (1965}, 99 pages. .
AAAS Commission on Science Education. A Guide to Inservice qup[ygjgon, (Exper1-
mental Edition). The Corporation, Misc. Pub¥ication. 67-9, (1967). Provides
. valuable information to those interested in doing inservice work with teachers.
AAAS Commission on Science Education. Science - A Process Annroach.Commentary for
Teachers. (Th1ro Experimental Edition). Th& qﬁ?porat1on H1sc Pub11cat1on
68-4, (1968). A guide for teachers.
AAAS Comm1ss1on on Science Education. An Fva]uat1on Model and Its App11cat1on
The Corporation. Misc. Publication. 68-4, {1968), 233 pages. :
Alexenberg, Melvin L. "Biology Edbcation in' the Elémentary School: 'The First Task
and Central Purpose." The American Biology Teacher, Vol. 29 (March, 1967),
pp. 175-9. A plea for encouraging the "joy and exc1tement“ 'of science backed
up by thoughts of several eminent scientists on the teaching of sc1ence “to . .
etementary schoal aae children. .
Atwood, K., et al. "Evaluation of a Hybrid Elementary Science Curr1cu1um Ut11121ng
Behavierdl Tasks." School Science and Math, 72, (October, 1972), pp. 644-46.
Results of a study in KY schoof district using SAPA and ESS as compared to
content- centered curriculum. Evaluation was based on specific process behavior-
: al objectives. ‘ U
Ayers, Jerry B. "Evaluation of the Use of Science; A Proce%s Approach with,Pre-
School Age Children." Sc1gnce Education, Vol. 52, No. (October, 1969)
pp. 329-334. Discusses the effect]veness of the AAAS science program with
pre- ~schoo] age children. v ,
Ayers, Jerry B. and Mason, George E. "Differential Effects of Science: A Process-
Approach Upon Charge in Metropolitan Readiness Scores Among Kindergarten .
Chitdren." The Reading Teacher, Vol. 22, No 5, (February, 1969) PR- 435-37.
A veport on a study. _
_Ayers, Jerry B., Ayers, M. M. “Influencc of Science -,A Process Approach on Kinder- -
arten Ch11dren s Use of Logic in Problem Solving." School Science and Math,
?December, 1973), pp. 768-771. Pos1§;ve effects of Science- A ProceSs Approach
tested by Piagetian conservation task - A -
N ,
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Bikle, Charles L. 'AAAS Cdgﬁerative Committeé C€lebrates 25th Annmiversary."
. .)écience‘Teacher, (Aeril, 1966), pp: 38-39. Brief histQﬁg of AAAS ‘and its
) purposes. e, , :
A Brakien, Earl-W. "The ileaning of Process.Approach." The Instructor, Vol. 76
o (January, 1967), pp. 21+. .Discussion of ‘the "process approach” in general
with specific attention given to the AAAS, project, '
Bredderman, T. “Elementary School Science Experience dand the.Ability to Combine
. .2nd 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. - _ D -
Brode, Wallace R. "Physical Science in the Early Elementary School." American
N_— Journal of Physics, Vol. 325 (ilovember, 1964), pp. 825-830. Discussion of
o the process centered approach, utilizing observation, description, measurement,

, communication, classificatidn, inference and prediction. . o
Butts, D.P. ' "Relationship of Problem-Solving Ability and Science Knowledge." -
Science Education, 49 (March, 1965),.pp. 138-46.. ' "
Butts, D.P., and Raun, C.E. “Study in Teacher Attitude Change." Science Education,
53, (March, 1969), pp. 101-104. Discussion of attitude change in Science - ‘
A Process Approach teachefs. . : :
Butts, D.P., and Raun C.E. "Study of Teacher Change." Science Education, 53, ;
~ (February s 1969), pp. 3-8. Study of patterns of pre-service education in %
science teachers - competance in science being the.key objective in teacher 1
education prograns. . b :

Campbell’, Louise (Editor). ~ "AAAS Commission on Science Instruction." Science
Education News, (December, 1962), AMAS Misc. Pub., 62-14. Discussion of the i
‘formulation of the Commission to stimulate-the development and trial of texts |
and text materials, teachers' guides, and.other aids. : o , ; :

~ Campbell, Louise (Editor). “Science in the Kinderqarten and Early Grades." . }
i
J
1
|
|
J
]

Science Education ilews, (Movember, 1963), MAAS Misc. Publ, MNo. 63-20.. A
' . description of initial work and philosophy of the Gommission during the sum-
. mer of 1963. '
- Capie, R. {'Science ™ A Process Approach II. repeat."” Scicnce and Children, 12,
. (January, 1975), pp.'23-29. A review of S-APA II revisiom as it reldtes to =

purchase, sequence and flexibility of teaching contact.

- Crutchfield, R.S.,.and Covington, i.J. "“Facilitation of Creative Problem Solving."
Programmed Instruction, 1965, pp. 4. . , ‘ | '
Cunningham, John.D. "Elementary School Biology Revisited." Science Education, . -

Vol.-42, ilo.- 2, (March,”1968), pp. 181-189. A survey of biological element
~1in current elementary school science. — . ) ]
Cunningham, John D. "New Developments in the Elementary School Biology." The .
American Biology Teacher, Vol. 28, No. 3, (iiarch, 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. 83-86. A number.of the curriculum projects are related and 7. }
|

compared.

Curtis, William C. ‘”New-PerSpectiveS'in'Science~Teaching." Socia1~Science and
Hathematics, Vol. 66, (October, 1966), pp. 655-60. Brief review of past

'y

L. ' - methods used in teaching science and predictions as to newW methods for the
vieaknesses. -
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future, including a discussion of the "process -approach" and two of its _ ]
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Gagne Robert M. “Elementary Science: - A [lew Scheie of Instruction." Science,
" Vol. 151, ilo. 3706, (January 7, 1966), pp. 49-53. Description of AAAS
Commission on Science Educat1on programs. Brief discussion of the “content!
- view and' the "creativity" views.
((g 'Gagne, Robert M. and Paradise, il.E. ,"Abilities and Learning Sets in Knowledge
" Acgqyisition." Psychological Honoqraphs, 75: No: 14, (Yhole No. 513), 1961.
-This paper provides information on the psychological basis for SAPA.
_Gagne, Robert M., HMayor, John R., Garstens, Helen L and Paradise, N.E. "Factors
in Acquiring Knowledge of a Mathemat1ca1 Task.' Ps%cho]og1ca1 Monographs .
Vol..4/6, No., 7, (Whole HO. 516), 1962. This presentation provides insight
into the basis of SAPA.
+ Hall, Gene E.. "Teacher-Pupil Behaviors Exh1g§ﬁed by Two Groups of Second Grade
3 Teachers Using Science - A Process Approach," Science Education, Vol. 54,
No. 4, (Octcber-December, 1970), pp. 325-334. The article discusses the: ,
' d1frerences between those teachevs and - pup1ls using the AAAS program and those .
who are ngt using a recently deveToped science curriculum,
Harty, H. "Describing Selected Aspects of.Sciencé - A Process Approach," instal-
lation, New York and Pennsylvania. School Science and Math, Vol. 73, (October
, 1973), pp. 556-562. Discussion of implementation statistifs - time used in .
, class, acquisition of behaviors and skills, transfer and teacher attitudes.
Harty, ‘H. "Science Instruction in ERIE Demonstration Schools Prior to the Instal-
lation of Science - A Process Approach.” School Science and llath, Vol. 72, o
(November, 1972), pp. 697-703. "Before" (and scmé after) impTementation data;
quantitative as we:] as qualitative.
Harty, H. "Statistical Report of S-APA Exercises Actua]]y Taught (1963 1969) With
Identification of Progress Problems and Suggestions for Problem Solution:
“MNew York and Pennsylvania." School-Science and Math, (March, 1972), pp. 254-°
261. ‘Implementat¥on report with d1scuss1on of specific grade levels (K-3)
and specific activities. : .
Howe, Ann C. and“Butts, David P "The Effect of Instruction on the Acqu151tion -
of Conservation of -Volume.' " Journal of Research in Science Teaching. 7:
371-357, Mo. 4, 1970: Fourth and sixth grade cnildren civen instruction
usxng SAPA were compared with children not receiving instruction on the 4
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:zd differences for all groups.
Huff, P. and Lanquis,'M. "Effects of the Use of Activities of JAPA oh the Oral
v Communication Skills of Disadvantaged Kindergarten Children." Journal of
Research Science Teaching, VYol. 10, #2, 1973, pp. 65-73. Study indicates
that SAPA - activities will enhance oral commun1cat1on and transmitting
(speak1ng) skills of disadvantaged kindergarten’ children.
Johnson,” Janice K. "Effects of the Process Approach Upon 1.Q. lMeasures of Dis-
advantaged Children?" Science Education, Vol 54, No. 1, (January-March
1970) pp. 45247. The author discusses how the ab111ty to think rationally
in disadyvantaged children can be brought about by the process approach.
* Krockover, Gerhld H. and Glass, Lynn ¥. "Adding Process to Your E1ementary Science
' Content Unit." School Science and Mathematics, Vol. 5%, llo. 4, (April, 1969),
pp. 297-299. . An example is presented as to how processes m1ght be added to
trad1t1ona1 science units.
Kurtz, Edwin 3. "Help Stamp Out Hon-Behavioral Objectives." The Sc1enc Teacher,
Yol. 32, Ho 1, (1965), pp. 31-33. The author who has been~c1ose1y sspciated
with the project SAFA presents a rationale for behavioral objectives.
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Kurtz, Edwin B., Jr. "Biology in Science - A Process Approach.” The American
Binlogy Teacher, Vnl. 29, No. 3, (March, 1967), pp. 192-196. "Biological
exercises of the AAAS prdgram are classified by seience process and grade.

- ¥ level, K-6. Behavioral objectives for some of the biological exercises are

‘ summarized. : o » ‘

-Kurtz, Edwin B., Jr.. “Photosynthesis and Respiraticns.” Science and Children,
Vol. 5, (October, 1967), pp. 39-45. A deséription 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." S$chool Science. and Math, Vol.

- 75, (March; 1975), pp. 258-2G66. Discussion of The preraration of a n2n-
redusidant math-science program using S-APA and Huffield -Math ‘as the sources
of activities. ' ' _ ‘

Livermore, A.il. "AMAS Commission on Science Education." Journal of Research in
Science Teaching, Vol: 2, (1964), pp. 271-2827 The ABAS proaram in detail.

Livermore, A.H.  "Science - A Process Approach." Science and Children, Vol. 1
(May, 1964), pp. 24-25. Tne stress of this program is mainly cn the:
investigation of problems and situations. . '

Livermore, A.H., "Science in Grades K-12: A Prelude to Biochemistry." Fedaration

. Proceedings, Vol. 24, (July-August, 1965), pp. 1 c .

Loadman, W.E. and Mahan, J.1M. "External Consultant and Curricylum Change Strategies;
Elementary Science in New York and Pennsylvania.” Theory into Practice, 11,
(December, 1972), pp. 329-339. Descriptions and definitions of consultants'
roles in curriculum implementation. : | <

Lockard, J. David, Compiler. "AAAS Commission on Science Educatton (Mayor-Liver-
more)." Third Report of the Information Clearinghguse (see first entry und
General Section), pp. T. "A complete.report on the project througnh March, 1824.

“Includes Tists of publications and future plans. ‘

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

Lockard, J. David, Editor. "AAAS Commission on Scicnce Education." Sixth Report’
of the Internatioral Clearinghouse on Scierce ard Mathematics Curriculae
Developiments. (See first entry in General section), 1968, pp. 150-153 and

-395. A progress report on the project. _ <J ‘

Lockard, J. David, Editor. "Science - A Process Approach." ~Scventh Report of the
International Clearinghouse on Science and Mathématics Curriciiae Developments.
(See first entry in General sccticn), 1970, pn. 524-528. A current description
of the project. . o _

“Lockard, J. David, Editor. 'The Ninth Report of the International Clearinghouse on -
' Science- and fiathematjcs Curriculae Developments, 1974, pp. 362. - Provides a
etailed progress réport. . o
Mahan?.d.m, "Notes from a Consultants Diary: “Concerns for Elementary School
Innovators." Elementary School Journal, 71, (April, 1971), pp. 368-372.
Anecdotal report on efforts of :implimenting S-APA in one scheol.
Mahan, J.M. "Regional Action Network of Professor-Consultors:- A Replicahle Cur-
riculum Change ifechanism; Elementary Science in MHew York and Pennsylvania."
. Educational Technology. Vol. 12, (April, 1972), .pp. 58-60. Discussion of

Fl

"RAN" as forcz in S-APA implementation.
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4 1971), pp. 197-207.

.

4

Mayor, John R. "Sc1ence and Mathematics in the E]ementary School." The Arith-
metic Teacher Vol. 14, (December, 1967), pp. 629-35. Descr1pt1on of pre-
paration- of 1nstruct1ona1 materials, exper1mean -and exper1ences of the pro-
gram, "Science - A Procéss Approach."

Mayor, John R. and Livermore,' Arthur H. “A Process Approach to Elementary School
‘Science." School Sc1ence and Mathematics, Voi. 64, No, 5, (May, 1969),
pp. 411-416. Presents a descr1pt10n and progress report of AAAS. :

McKeon, Joseph E. “A Process Lesson in Density." Science and Children, Vol. 4,
No. 4, (December 1966), pp. 21- 23 A specific Tesson designed along the
model used in AAAS. o

National Science Foundation. "“AAAS Commissicn on Science Education." Science
Course Improvement Projects, (July, 1964), pp. 13. Horkingten: U.S. Govern-
ment Printing Uffice. K brief description of the work of the commission.

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

Hewport, J.F. "Comparisun of Yiewpoints on Process-Cefitered Instructional Objec-
tives." School Science and Math, Vol. 74, (November, 1974), pp. 614-619,
‘Quest1ons are raised as 1o the spec1f1c1ty that "process” has been defined,
and it rposs1b]e implications for the developed programs.

Newport, J. - "It's Time for a Change." School Secience and Math, Vol. 65, (November,

1965), pp. 725-725. - Discusses 1mportance ot new equipment and where it :
should come- from, Raferences are given -to AAAS Science - A Process Approach
and ESS, Watertown, Mass: with specific equi pment 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 interfaction patterns evoked by lesson plans from the Science - APA and-
teachers using ordinary lessons before and after instruction. S1gn1f1cant L

-+ differences were found.

Panush, Louis "Twenty-Five Years of the AAAS Cooperative Ccmmittee on the Teach-
ing of 'Science and Mathematics." School Sciance and Mathematics, Vol. 67,

No. 5, (May, 1957), pp. 395-400. A review of some of the work of the. AAAS
Cooperat1ve Committee on the Teaching of Scierce and fathematics.

R1tz William-C. and Raven, Ronald J. "Some Effects of Structured Science and
Visual Percept1on Instruction Among Kindergarten Children." Journal of Re-
search in Science Teach1ng, 7: 175-18G, 1970. This study examines the effects
of SAPA and the Frostig Program for the Development of Visual Perception on
‘the attainment of reading tead1n°ss The class time devoted to these instruc-
tional programs did not improve or ‘detract from performance on read1ng read1-
ness.

Science - A broceas Approach. Parts One‘to Seven and Commentary for Teachers

ABRAS PubTication, (1965), 65 - 14 to 21.

Scott, H.V. "Taxonomy of Educational Objectives as a Curriculum Ana1§s1s Tool:

" A Solution to Some Problems Encountered thile Coding Activities.! .Science
Education, 56, (July, 1972), pp. 411-415. Discussion of strengths and weak=
nesses ‘and hou the weakness in the taxonomy can be medified in the proceos of
making a cognitive analysis of a new curriculum proposed.

Simmons, J. and Esler, W. "Investigating the Attitudes Toward Scaence Fostered hy
the Process Approach Program."  School Science and Math, 72: (October, 1972),
pp. 633-36, Report of positive atiitudes towards science by children exposed
to 1-3 years of S-APA; compagred to less pos1t1ve att1tu e of children using,
trad1t1ona1 curricula.




Simpson, R.D._ “Comparison of Biologic Content in Three'Elementary School Science
Curriculum Projects; ESS, S-APA, SCIS." Americen Biology Teacher, 36,

(May, 1974), pp. 340-343. Discussion of bioTogic content of programs in
terms of the inherent structure of the specific program.
Smith, HerbBert A. “Educational Research Related to Science Instruction-for the

E]ementary and Junior High School. A Review and Commentary." Journal of

Research in Science Teaching, Vol. 1 (1963), pp. 199. Prepared for the AAAS 1

Commission on Science Education. Presents the results of research which has- i
|
J
|
|

1nf1uenced 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).

(Mo Authov ) "The Necessary Nine." Grade Teacher, Vol, 85, No. 5, (January, 1968),
pp. 87-90. In the opinion of the author, t teachers shou]d know about these -
elementary science curr1cd]um revision projects. A]] nine suggest practical
ways to change curriculum. Y

"The Process Method of Teaching’ Science.™ Grade Teacher, (January, -1966), pp. 60-
61+, 62-74+. Discusses thg-"process approach to science" deve]oped by AAAS
along with adapted units. §

‘The P$ychological .Bases of Sciefice - A Process Approaeh AAAS Misc. Pub11cat1on,
65-8, (1965), 35 pages. :

Halbesser, Henry H.’ ”Curr1cu1u':Eva1uat1on by Means of Behavioral 0bJect1ves ) ]
Journal of Research in Sciapce Teaching, Vol. 1, (1963), pp. 296-301. Report. |
~on the design and rationalé for the study of evaluation of new curriculum - |
materials for elementary SCIence being developed by the Comm1ss1on on Science g

Education of AAAS. ‘

|
|
|
\
|
|
\

Walbesser, Henry H. "Science . Curriculum Evaluation: Observations on a Pos1t1on.
The Scierice 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 Dﬁsadvantaged Families.,' Educational Leadersh1p,

Vol. 25, (May, 1u63), pp= 74] 747. Thorough d1$cuss1on of-objectives and
curriculum design of the "Stience - A Process Approach" project with a research
study teaching whether these materials can be uséd successfully with disadvan-
taged children as well as those from advantaged home environments. v

"Walbesser, H.H. and Carter H.L. “The-Effect on Test Results of Changes in Task
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
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, 1963. Studyvof patterns.of pre-science
education on competence in science and attitudes towards science.

llideen, I1.F.. ."Comparison of Student Outcomes for Science - A Process Approach and
Traditional Science Teaching for Third, Fourth, Rifth, and Sixth Grade - ,
Classes: A Product Evaluation." Journal of Researeh Science Teaching, 12:

* (January, 1975), pp. 31-9. '

Wilson, J.T. -and Koran J.J. "Science Curriculum Mater1als for Spec1a1 Educat1on
Students.“ Education and Training for the Mentallw.Retarded, &: April, 1973,
pp. 30-32. Describes the modifications that might be called for when adapt-
ing S-APA for.use with a wide range of special children.
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The ‘Florida State ?niversity

o - " CHILD STRUCTURED LEARIIING I SCIENCE

/- . Funded by the United States Office of.Education'

) ’ . - H . /
Department of Science Education - ' O1SI/KIT Inc. )
The Florida State University : - 10655 S$.U. Greenburg Road
Tallahassee, Florida .32306 : %/JPortlandv Oregon 97223

Lockard, J. David, Compiler. "Child Structured Learning in Sc1ence;V Seventh
Report of. the International Clearinghoure on Science and Mathemat1cs Cur-" .
. _ ricular Develcprents, (see first entry under Cenn”al oect10n) 1970, bp..
‘ 307-310. o .

?

A‘;. | Matthews, Charles C. and Phillips, Darrell. G, Handbook for tbn Agg ication of
the Science Curriculum Assessment System. F1or|da State Un1verc1ty Depart-
ment of Sc1ence Education:, 196“




ilew York University
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COPES - CONCEPTUALLY ORIEWTED PROGRAI FOR ELEMENTARY SCIENCE  ©
{ Funded by the Un1+ed Staxes Off1ce of -Education .

C

COPES . o. L ‘ ' Center for Field Research
4 Yashington Place o ’ . and School Services
New York, lew York 10003 - 'tew-York University
- ' o 4 3° Hashington Place, Rm. 51
VO . C L " New York tew York 10003

‘Anundsen,, 'Dr1it1n "Great ldeas E,am1ned»by Smalt oc1ent1sts An Test of. lieh

'"Anti-I1literacy’ Curr1cu1um,“ Jhe ilew York Un1vers1fy Alumni News Vol. 12,
No."9, (Junz, 19G7), pp. 9.

~Barnard, J.D. "COPcS The New Elementary Sc1ence Prbqram” Sc1ence &nd Ch1]dren,

(ﬁovember, 1071) pp. 9 11 Discussion and descr1pt1on of-major aspects of

the prog . o

Barnard; J.D.- "Th1s | Be11eve About Science for’Children." *S'1ence and Childran,
10, (October, 1972),_pp. 4. Gogls and values 1n science éaucat1on by the
Assoc1aLe D1re§t3r of COPES.

"Conceptually Oriented Program in Elementary Sc1ence,” Science and Children, Vo]
4, Ho. 8, (May, 1967), p. 20. Statement of 0b3ect1ves and present and future
act1V1t1es of the COPES Project.

Cutler, Janice A." "Background ‘of the COPES Project," Project Report: Conceptual
‘Schemegs in Science: A Bagis for Curricilum Development, Charles R. Botti-
ce111, Project Director, ‘Hational Science- Teachers Assoc1at1on, Nash1ngton,
'D.C., pp. 38-43.

Cutler, *Japnice A. “Heat and Temperature,“ Science and Children, Vo] 3, Wo. .3, yJ
(November, 1968), pp. 36-42. . The author discusses some of the concepts . found

“in COPES project unit. .
Hi1l1, Kathetine E. - “Sc1ence in the Elementary School: A’Lecok Akead," Science and
Children, Vol. 6, Ho. 5, (January- February, 19G9), HSTA, Silver Revidw. The

‘author raises severa] questions ‘regarding the future of science teaching and
makes some predictions.

"International Chemical Education: The High School Year," Proceedings of a
.conference held August 28 to Sep:ember 2, 1967, Yashinaton, D.C., 0. Theodore
Benfey and Saul L. Geffner, Eds., Amer1can Chem1ca1 Soc1etv9 Uash1ngton, D. C
1968, p. 96.

Lockard, J. David, Comp1ler " "Conceptually 0r1ented Program in Elementary Sci-
ence," Report of the International Clearinghouse on Science and [lathematics
" Curvicular Deveiopments {see first entry in General section); 1967, pp. 203-
204. Program makes use of the "spiral" approach in presenting concepts of v
the major conceptual scheffes for grades K-6. .

Lockard, J. David, Coupiler: "Conceptually Oriented Program for E]ementary Sci-
ence," Sixth Repurt of the International Ctearinghouse on Science and Math-
emat1cs Curricular Devalopments (see first entry in general section), 1968,

197-199. A brief description of activities since the 1967 report.

,Lockardg J. David, Compiler. "Conceptually Oriented Program for Elementary Sci-.

ence,” Sixth Report of the International Clear1nghouse pn Science and [lath-
ematics Curr1cular ‘Developments (see f1rst entry in general section), 1968,
pp 229. . = .
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_ Funded By the National Science Foundation
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. Buck, Ruth Moss. "The Mew Science," The Chicago Tribune, (November 24,7 1963),
A newspaper article on the Elementary Science Study of Education Services,
Inc. Descriptive of activities. S
Bennett, Lloyd M. "Experimenting with an ESS Unit--Growing Seeds in a Demonstra=
tion School Kindergarten Class," School Science and Mathematics, Vol. 64, No.
5, (May, 1969), Pp.°367-373. The unit, "Growing Seeds," was used in a pro=-
. 3 ' gram‘involving pre-school children -and teachers-in-training. -
Cunningham, John D. "New Developments in Elementary School Biology," The American
o . 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 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 school science projects. Programs surveyed
include SCIS, ESS, AAAS, Minnemast,.SSCP (I11.), ESSP. (U. of Cal.), ESSP
(utah), African Primary Science Program, and others.
Duckworth, Eleanor. "“ESSP of ESI," Journal of Research in Science Teaching, Vol.
"2, (September, 1964),.pp. 241-243. Reviews efforts of Educational Services, .
Inc. . s ; :
Duckworth, Eleanor.  "Liquid Layer Cakes," Hature and Science, Vol. 1, (October
o -4, 1963). Brief description of one of the Elementary Sc?gcce Study unit
" ideas. - ,
‘ Finley, Gilbert. "The Elementary Science. Study," Elementary School Science
‘ . Bulletin, Ho. 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 Heigh?" Science and Children, Vol. 5, h
- (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 Vater Street, latertown, Mass. 02172.
Hawkins, David. "Laboratory Science in Elementary Schools," American Journal of
T g%ysicaﬁ Vol. 32, (November, 1964), pp. 839-842. Brief description of gain--

i erstanding witin children of science principles; stresses active !
o N Tnvolvement with manipulative devices. )

@
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Hawkins, David. "Messing About in Science," Scierce and Children, Vol. 2, _
(February, 1965), pp. 5-9. Author points out three phases ih elementary .
- science teaching. Starting with the "messing” around phase through the more ~
formal presentation. ‘ :

Hawkins, David. “The Stuff from lhich Questions Are Shqped," Mature and Science,

.-+ Yol.°1, (April 17, 1964), p. 16. Discussion of. manipuTative devices that
involve children. A study of a phenomena that will arouse an enjoyment that
will Tead to questioning of the envirorment. '

Hawkins, David. "The Informed Vision: An Essay on Science Education," Daedlus,

~ Summner, 1965, pp. 538-552. Argues for the importance of science in childhood

“education not merely for technology, but as a condition of "being at home"
in"a modern worid. ~The author, therefore, emphasizet the analogy of art,
and the importance of esthetic involvement with the concrete phenhomana of .
Tield and laboratory.- as opposed to current pre-occupation with "concepts"
and "principles.” :

2, (April, 19564). : . L

Labinowich, .Ed. "A Cioser Look at Environmental Education,” Science and Children,
Vol. 8, No. 6, {Faggh, 1971), pp. 21-35. Snggests that several 6F the ,
independent ESS units which relate to the bjological world could supplement
other programs which deal exclusively with conservation ideas and resources.

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

Lapp, Douglas Fi. and Benton, Leslie J. “Supporting an Elementary Science Program
Through Community Industry," Science and Children, (llarch, 1974), pp. 11-13.
Fairfax City, Virginia - impiementation and training for use of ESS in
comunities. © . )

Lockard, u. David, Compiler, "Elementary Science Study (Nichols)," ‘Third Report
of the Information C]Qgginghouse (see first entry under general sectiop),

Hawkirs, David. -"On Chance and Choice," Reviews gf_Mcdeﬁn Physics, Vol. 36, No.
|

p. 24. A complete report on the project through March, 19285, with lists of
publications to date, availability, and future plans. '

Lockard, d. David, Cempiler. “Elementary Science Study," Rzport of the Inter-

- hational Clearinghouse on Science and Matheratics Curricular Developments

“(see first entry under gen¢ral section), 1967, pp. 224-262. Detailed de-
scription of 77 ESS units, also gives a summary of activities since the 1966
report and plans for the future. ’

Lockard, J. David, Editor. "Elementary Sciencg\Study," Sixth Peport of the Inter-:
national Clearinghouse on Seience and Mathemwaiice Curricular Developments ‘
‘(see first entry under general section), 1963, pp. 22-232. A progress report
?nG;he 48 units and reports on evaluation and in-service activities during

gv.. - . . » )

tockard, J. David, Editor. "[lementary Science Study,” Saventh Report of the 4
International Clearinghouse on Science and Mathematics Curricular Developments

. (see first entry under general saciion), 1970, pp. 225, 360-3383.

Morrison, Philip and lalcott, Charles. "Enlightened Opportunism," Journal of
Researchi in Science Teaching, Vol. 1, {1963), pp. 43-53. An intformal account
of the Elemcntary Science Study of 1962. )

Horrison, Philip. “Experinenters in thy School Room," Science, Vsl. 138, (Decem- N

ber 21, 1962), pp. 1307-1310. A description of early work of Elementary
Science Study stressing laboratory procedures. “Research scientists and
imaginative teachers join to constnzfﬁ a new program in science for primary
schools." ; A
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Natiomal Science Foundation. "Elementary Science Study," Science Course Improve-
ment Projects, (July, 1964), p. 12, Hashington: U.S. Government Printing
. .- Office. A brief description of the project by David Hawkins.

Nicodemus, Robert B. "Content and Skill Hierarchiés in Elementary Science: An
Analysis of ESS Small Things," Journal of Research in Science Teaching,

7: 373-177, 1970. A unit from ESS s 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
frem first hand experiences. i ' - ’

Nichols, Benjamin. "ESS--Two Vears Later," Journal of Research in Science Teach-
ing, Vol. 2, (December, 1964), pp. 288-292. Afker several years of develop-
‘ment Elementary Science Study is offering some”sdgples of its work to a -
wider public. Huch work still needs to be done in order to turn elementary
classrpoms into ‘individual exploratory centers.

Nichols, Mary V. "Show Me Science Learnind by Experiment," Corncll Alumni; News,
Ithaca, New York, (January, 1964). A description of the E]ement?ry Science
Study philosophy involving "doing" by children. '

Newport, J. "It's Time for a Change," Schcol Science and Math, Vol.'65, (Hovem-_

~ ber, 1965), pp. 725-728 (see ARAS). T N

Richard, Emily L. "Iaeas Unlimited for Child Scientists," Wellesley Alumnae
Magazine, (January, 1965). " Birief historical presentation of Eleﬁintary
Science Study and a subsequest description of the type of work canried on.

Rice, Michael. "Fooling Around with llater," Science and Children, Vol. 7,

. No. 4, (December, 1969), pp. 16-19. Four styles of work observed while the
unit, later Flow, was being deveéloped by thea ESS. A fifth gmade experiment.

Rogers, Robert E. and Voelker, Alan M. “Programs for Improving Science Instruc-
tion-in the) Elementary School, ESS," Science and Children, Vol. 7, No. 5,
(January-Fgbruary, 1970), pp. 35-43. ~Article provides an overall escription
of the ESS/program based on ERIC bibliography. It.covers the nature of the
program, instructicnal materials, use of materials, implementation and teacher

. programs,/evaluation and the role of the teacher:
Schlenker, Gegrge C. "'Sciencing' in the Elementzry School," Science and Child-
ren, science teaching is laboratury work, activity which encourages® investi-
gation and discovery - which permits childref to practice 'sciencing.'"
“Science Round-Up," Schoiastic Teacher, (November 11, 1965), p. 3. Announcement.
of the HSF continuing support ot ESS. : N R
Simpson, R.D. "Comparison of Biologic Content in Three Elementary School Science
Curriculum Projects; ESS, S-APA, SCiS," American Biology Teacher, Vol. 36,
(May, 1974), pp. 340-343. ‘ : ,
Singer, Phyllis. “Shadows and Holes," Nature and Science, Vol. 1, (ilay 1, 1964),
p. 14. Morkshop type activity with suggestiorns for studying shadows.
Emphasizes pupil involvement. v ‘
Sizer, Theodore, "Curriculum Reform: Snags and Pitfalls,"‘Education Summary,
Vol. 18, (November 15, 1965), p. 5. Analysis of current ESI quarterly
report is sumiiarized. Purpose of ESI is outlined and reasons are_given why
it is one of the most influential leaders in curriculum reform.
Stocking, S. "Repiy and Rejoinder to Comparison of Biologic Content in Three’
~ Elementary School Science Curriculum Projects; ESS, S-APA, SCIS." American
Biology Teacher, Vol. 97, (February, 1975), pp. 119-120) Letter and answer
about Hovember, 1974 article-an extent of implementation and amount of_and

" extent of sequential development throigg the grades (of the programs). -
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Halcott, Charles. "Biology in the Elementary School," Maticnal Association ot
Siologv Teachers Maws, Vol. VII, (April, 1863). A brief report of a third
grade class working with an experimental unit in entomology. Presents "also
several reasons’ for studying biology in the elementary schocl. Child involve-
ment. —_— o, N I3 : -

Walcott, Charles. "Elementary Science Study," Science Education News, (December,

-~ 1962), AAAS HMisc. Publication 62-14. A brief discussion of the-initial work
of the Elementary Science Study in Hatertown, llassachgsetts. - .

Walcott, Charles., “"Elementary Sehool Biology," The American Biology Teacher,

: Vol. 29, (March, 1967), pp. 180-184. Ciscussion of the purpose and theory °
of the ESS program. Concrete examples are given as to how the theory applies

. te real life situations. - ' ' ' e

Wailes, James R. “Science Innovaticns," The Hational Elementery Prinzipal,

Vol. XLIII, (September, 1963), pp. 25-26. A d:scussion of general information
ard specific-deta2il on threé projrams including the Elementury Science Study
- of Educational Services, Inc. . : -7

Waisik, John L. and icudenus|, Robert B. . "A Study of the Effects of a Yorkshop
and Use of Speciaily Deveioped Science iMaterials on Fifth Grade Science
[Lldssroom Practices," Science Educaticn, Vol. 53,#0. 4, (October, 1969),.

Pp. 347-355.  Tre study, b&sed on the, ESS unit “Small Things," discusses
the effect of inservice vorkshops on science teaching techniques.

Webster. David. “How to Help Children ilake Mistakes," Science and Children,

Vol. 1, (May, 1964), pp. 13-14. Description of an Eiementary Science Study
unit that devel~ps an experiment with ample oppertunity for mistakes; "mpst

" significant form of learning comes from process cf making a mistake, realiz-
ing it and then attempting to correct it." .

Webster, David. “Haking:a Chicken Skeleton," Nature and Science, Vol. 1, (May 1,
1964), p. 3. Several class activities to help childiren undérstand the
functions of various parts of a skeletor. Emphasis- on child involvement.

Yerner, Ben. "Parallel Evolution of Elementary Science Frograms in Great Britain,
Japanj and tne United States." Science and Children, (December, 1972),
pp. 20-21. Comparison of phjlosophy, methodology apd contenc of Nuffield,

X 5-13, ESS, SCIS, Japanese Elémentary Science Curriculum.

Wittlin, Alma S. "“Scientific Literacy Begins in the Elementary School," Science
A Education, Vol. 47, (October,\.1963), p. 331. Suggests a course of action

to achieve Titeracy in scienca. , 4
Zacharias, Jerrold R. "Learning by Teaching," Instructor, Vol. 75, (January, 1966) *

: p. 23ff. Author proposes a large number of universities and colleges, high
schools and elementaiy schoolsgwork together to davise experiments in learn-
ing by teaching. Stresses need\ for a large variety ot attempts.

Zacharias, Jerreld R. "lUhat's-Ahcad'in Elementary Scionce," The Instructor,

Vol. 76, No. 5, (January, 1967), pp. 16-17. A vice president ot ESI gives
his ideas of whet elementary science should be with an interesting illustra-
tion from the program in Africa. - ‘ ’

Zimmerman, larianna. ~"The Inconstant lioon," 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 autihor %o a sixth ¢rade class. . The ESS

~ project used wa$ Astronomy: Charting the Universa. :
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-// v ‘ / University of California
| ELEMENTARY SCHNNL SCIFMCE PROJECT ;

, .

Funded Qf the lational Science Foundation L
ESSP, Uni;;?sity of California )

2232 Piedmgny Avénue- A ) T o L
Berkley, California 94720 y

Brovn, .S niey;Bt "Comparative Embryology.at Second Grade," The American }Bib-
- loay Teacher, Yol. 29, Mo. 3 (“arch, 1967), pp. 200-207. The unit "Mhat

Am/I?} developed by the ESSP at Berkelev, Califoknia, is the basis for
this /irteéresting unit comparino the development of human and chick embrvos.
Cunninghiafh, Jdohn D, “Elementary School Riolocy:Pevisited," Sciengg EdyEation,

Vol/ 524 Mo, 2 (*‘arch,”1968), n¥, 181-189.° A survev of thaMioloricat °
2lement in current elementary school science projects, includina FSSP. ;
avis.. "Elementary School Science Project," Science Educatinn Meuls i
ber, 19€1). A proaress renort of the ESSP to this date. - i
Daviid. “"Elementary School Science Project," Science Fducaticn Meus, . |
Pecember, 19€2), AAAS Misc. Pub. 62-14. A hriet renort of the efforts ]
of this group-at’the Unhiversity of California. %
|

Ao

.Lpckard,/ 3. Navid, Comniler. "University of California Flementary School e
Sc,énce Project (f'ason," Third Penort of Information Clearinghouse (see ~
fi¥st entrv under:.aeneral section), 1965, n.64, A comnlete report on ‘
the ‘project through Tarch, 1965, with lists of nublications, availability,
and future plans. ESSP California np. 253, , :
Lovery, Lawrence F. "An Experimental Investication imtn the Attitudes of
‘ Fifth €rade Students Toward Science," School Science and "athematics,
Yol. A7 (June, 1967), pp. 569-579. The report of a research studv involv-
ina a unit from ESSP, t "
. lason, Herbert L. "The flementarv School S&ience Project," !'sw Develonments”
in Elementary School Science: A Conference, Frontiers of Science Foundati
of Oklahoma, Inc. (February 27, 19G4), pp. 44-49. A paper on the progress
~of the project. o . '
Mational Science Founcdation. "Evementary School Science Projects,” Science
Course Improvement Projetts (July, 1964), pp. 10-11, ‘ashinaton: U.S.
/ Government Printing Office. A short descrintion of the project.
/ Mational Science Foundation. “Elementarv School Science Project,” Course and
Curricular Improvement ‘Projects (September, 1966), n.7, llashinaton: U.S.
v  Government Printina 0ffice.” Units and available materials are listed.
, Scott, Lloyd F. "Pn Experiment in Teaching Basic Science ‘in the Elementary
- 5 School," Science Educatinn, Vol. 46 (farch, 1962), p. 105, Report on the
early viork of the ESSP at the Universitv of California in experimentina .
‘ with elementarv science curricula. ‘ ‘
",. Scott, Lloyd. "Research Scientists Ruild an Elementarv School Science Progrant, "
Elementary School Science Pulletim, -Mo. 66 (December, 1261), pn. 1-3.
Brief descrinticn of earTy vork of units of the ESSP at the University of
- California, .. . = y B
Scott, Llovd. “Science is far the -Sens@s," Science and Children, Yol. 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.
Qo Scott,.Lloyd F. "The University of Califorpia Elementarv School Scicnce Project:
ERIC .} 2-Year Peport," Science Education, v%;. 46 (Varch, 1962), p. 109. This
o article deals.with the cvaluations of the instructional materi :

¢
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Scott, Lloyd, "The University of California Clementary School Science Project: >
§ A 2-Year Report," Science Education, Vnl. 46 (March, 1962), p. 105. Report
g " of the ESSP nresented at Amarican [ducatien~? Research Association meeting.
\ ‘ - Scott, Lloyd. "UCESSP: An Experiment in Niversity," Journal:of Research in
< .Science Teaching, VYol, 2 (Dacember, 1964), nn. 364-370. Exnlains:the unigue
characteristics of the California nroject. (21 professors involved, curric-
- ulum experinentation, no 1imit placed on areas to receive attention.)

‘ T Yailes, James R. XScience. Innovations, " The Hational Elemeritarv Principal, Vol.
43 (September,; 1953), pp., 24-25. A discussion of general information and
specific information on three programs: Elementary Science Study, Elemen- |

-+ tary School Sejence Praject (I111inois) and Elementary School Science Pro- )
ject (California). oL : . }
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University of I11inois
ELEMENTARY”SCHOOL SCIEﬂC?'PﬁOJECTy
Fundad by the Mational Science Foundation - w}
ESSP, University of I11inois "

805 Mest Pennsylvania Avenue
Urbana, I1linois 6182}

- 3

Atkin, J. M. and Karplus, Robert. "Discovery or Invention," The Science Teacher,
Vol. 29 (17262), n. 45, A description of soveral expcriments devised for
children to dizcover concepts. DNiscusses the role of the teacher.

Atkin, J. M. "The University of I11¥nois Elementary Scheol Science Project,"
Elementary School Science Bulletin, Mol. 66 (1961). Brief descrintion of
wgr?l?f Elementary Schoo? Science Project in astronumy at the University

-0 1inais. :

Atkin, J. Myren.  "The Elementagy SChoo]_Scieﬁce Curriculum,” The Science

» Teacher, Vol. 27 (Mar. 1960), pp. 51-54. Historical ceveiopmerts lead-
- ing to modern curricular revision in the elementary school science idefd.
Emphasis on the University of I1linois brogram.

~Atkin, J. M. "Teachiina Concepts of Mcdern Astrononv to Elementary School Chil-

dwan," Science Education, Vol. 45 (February, 1961), p. 54. Paper represents
an early pnase of a recearch program at the University of I11inois on the
development of curricular materials utilizing astronomy. Y
Atkin, Jd. Myron. ‘“University of I11inois ESSP," Journal of Research in Science
Teachina, Vol. 2 (December, }964), pp. 328-329. Mentions the development
of six books on gstronory, grades 5-8 (written during summer of ]964).
Froehlich, K. P. Explicit expression of objectives in testing. Journal of
Research in Science Teachind,yo1,11;#4(1974), pp. 371-376. Examining
eftects ot writing objectives with test items (using unit "The flessage
of Starlight” ESSP) in pretest (helpful) and protest (hincaran ) situations.
Klopfer, Leopold E. "Effectiveness and Effects of ESSP Astronomy Mat rials--
An Iliustrative Study of Evaluation in a Curvriculum Development Project,”
Journal of Research in Science Teaching, Vol. ¢, (1969), pp. 64-75. A
study to investigate the effectivengss of the ESSP materials in increasing -
. students' knowledge and of how astronomy information is obtained. - No control
groups were involved. o ‘
Lockard, J. David, Compiler. "University of I11inois Elementary Science Project
e (Atkin-tyatt)," Third Report on Information Clearinghouse (see first entry
under general section), 1965, p, 71.. A complete report cn the nroject .
through March, 1965, with lists of publications, availability, and future
plans., _ : :
Lockard,jJ.*mvid, Compiler. "Elementary School Science Project (ESSP),"
Report of the International Clearinghouse on Science and Mathematics
Curricular Developments (see first entry under aeneral section), 1967
pp. 214-215. Contains a list of matrials available; summarizes evaluation
activities and plans for the future. . ‘ _ ‘ ’
Lockard, J. David.r "Elementary School Science Project (Astronomy)," Sixth
Report of.the International Clearinahouse on Science and Nathematics
Curricular Developments (see first entry under general section), 1968,
pp. 218-215. A brief summary of the project to date, including objectives,
materials produced, implementation, and evaluation.

©
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Lockard, J. Navid, Editor. "Elementarv School*Sciences Project," Sevénth Report
v~ . of the Internat1 ral Clearinchouse on Science and Mathematics Curricular
Developments (see Tirst entry under- general §°Pt10ﬁ), 1970, p. 59¢, 338,
Peports the project is iractive but provides an address for information.
Mational Science Foundation. “t]ementary Science Stiidy," Science Conrse Improve-
ment Prcaects, July, 1964, n. 11, MYashington: U.S. Government Pr1nt1na 0?f1ce.
The project is briefly descr1bed _ 4
National Science Foundation, "“Elementary School Science Project," Course and
Curricuium Improvemant Projects (September, 1966}, :p. .8, Washington: U.S.
Fovernment Printing Office. Guiding principles of .the prosect9 work being .
¢ done; materials available. .
Mewport, John.F. "A Laok at the Un1ver51ty of I1linois As%rqpcmv Materials,"
Schaal Scierce and tlath, Vol, 55 (February, 1965), po. 145-147. Ir. Newport
.paints out that mater1q]s (math and sc1nnce) are integrated, are readable,
and refreshing in approach’ and material is simply presented.

. Pierce, Gail.- "Renoit of* the 1963 Mriting Conference," Journal of Pesearch in

Science Teaching, vol. 1 {i963). Progress report of [11inois projecct.

Siecher, Joann. "Astronomy for Grnades Five }hrough Eight," Science and Childrens

Voi. 2 (February, 1963) np. 23-24, Sequential study cf astroncmy. Emphasis
on a few ideas wkgher than.many loasely connccted facts. Books deal with
basic aspects of astronomy ani attempt to assist student in perce1v1ng the

v basic structure of the subjec

Sutton, R. M. "Astronomy: Charting: the Universe, p.J /8, nhe Universe in Motion

p. 94, Gravitation, p. 94," The Physics Teacher, Vol: 3 (February, 1965)
p. 82. M. Sutton gives a review of these three paper- bacP books 1ssued
by Elementary School Science Project, 1111no1s

"The Mecessary Mine," frade Teacher, Vol. 85, No. 5 (Jaruary, 1968), pp. 87- 90.
Elementary science curricuium’ rev1s1on pro1ects which Leachers shou]d be
familiar with.

Hailes, James R, "Science, Innovat1ons," The Mational Elementary Principal,

Vol. 43 (September, 1963), pp. 26-27. A discussion of general 1nformat1on
and specific detail on three programs: Elementary Science Study, Elemen-
tary School Science Project (I11inois), and E]ementarv 8chool Science Pro-
ject (California).

Wyatt, Stanley. "Elementary School Sc1enc9 Project,” Science Educat1nn News,,
December, 1961. A progress report.

Wyatt, Stanley. "University of I1tinois E]rmcntarv Science: Project,” Scidnece,
Education feiss (December, 1962), AAAS Misc. Pub. 62-14, Descr1bes the
project and its progress from inception to Dacember, 1°62.

National Science Foundation. "Elementary School Science Proaect " Science
Course Improvemnnt Projects (see second entry under gencrai secbxon),

p. i1. A brief report on the project designed to ut111ze astroncny in
the qrﬁdes 528 curricuium. . ‘

il
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“ltah State University | Nl L
R fﬁV " " ELEMEMTARY SCHOOL SCIENCF PROJECT E
{ﬁ '~ Funded b§ the Mational Science Foundation

ESSP, Utah State University
Departmant of Physics ’
. Utah State University
v Logan, Utah 84321 " -

L

. Brasweil, A. L. "Scizice for thd.First Grada," Science and Children, Voal. 2
(Fabruary,. 1965), pp. 10-11. Content comes From &1l areas. of scicnce and
the skills of observation and development of the use of tne senses is
stressed. Discovery being emphasized. . N
Cunninginam, Robert D. ™Elementary School Biology Revisited," Science Education, .
© ¢ o Vol. 52y Mo. 2 (March, 1968),,pp. 181-182, A survey of the biological
S elemeat in - current elementary school science projects. :
Lockard, J. David, Compiler. "Elementary School Science Project (Weed)," Third -
Report of the livermation Clearinghouse (see first entry under general
“section), 1965, p. 22. A Zompleta report on the project for grades 1 and

‘Lockard, J. David, Compiier, -"Elementary School Science Prnject (ESSP),"

. Rerort of the Internatiopal Clearinghouse on Séience and Mathematics (see
tirst entry “under aeneral section), 1967, pp. 214-216, 254. A.conpleté up-to
date report on the project. : :

National Science Fourdation. “Elementary School Science Improvement Project,"”

" Science Course Improvement Projects (July, 1964), po. 14. Hashington: U.S.
Government Printing Office. A brief repor;t on the project concerning a
series of lessons for grades 1 and 2. o

Mood, J. K. "A Science Program for the Elementavy Grades," dournal of Research
in Science Teaching, Vol. 2,:Mo. 4 (December, 1964), pp. 323-327. Ta3s N
- article reviews the first grade program in scierce at Utah State University.

Iy

Also gives a second grade teacher's guide. .
Wood, J. K. "“Elementary Science in the First Grade," American Journal of Physics,
\ Vol. 32 (Movember, 1954), p». 830-831. A description of several experiments
carried ou% with six and seven year olds in the physics area. Description
of an approach in tine Utan State University prdgram. ' ’
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_University of Minnesota .
MINNESOTA MATHEMATICS AND SCIENCE TEACHING PROJECT (MIMMEMAST)
L Funded by the National Science Foundation |

Minnesota School Mathematics and .Séience Center “
Second Floor, TSCE : ' oy

University of Minnesoaa

Minneapolis, Minnesota: 55455

»*  Quarterly [TINNEMAST renorts available by writina project headauarters.

Ahrens, Robert B. "Minnemast,-The Cooodinated Science and flath Program," Science
and Children, Vol. 2 (February, 1965), pp. 16-18. Proaram devised to establish
a coordinated math and science program (K-9). The program is keyed-to the
operations in science. .. | _ N ] .
- Bray, Edmund C. ."Minnemasty," School Science and Mathematics, Vol. 64, Mo. 6 W
K (June, 1969), pp. 541-5647. R description and proaress report of the project.
Bray, Edmund C. "The Minnemast Elementary Mathematics--Science Program,” The -
Physics Teacher, Vol. 6, Mo. 5 (May, 1968), pp. 201-206. This article
H describes the manner ip which the project materials are developed.
Bursheim, J. H. and Reed, F. W, "Classroom testina: indispensible for curriculum

-devefopment- MI!IMEMAST unit, conditions affeéting life." Science and Child
Voi. 10 (October 1972) pp. 9-11, Discussion of testing unit. :
Cohn, Angelo, Cditar. .Minnemath Center Reports, Minnesota School Mathematics
and Science Center, Institute of Technoloav, University of Minnesota, Minn--
eapolis, Minnesota[55455, Published quarterly by the center. tlany relevant
articles to proje¢t in the reports. ‘ g '
Cunningham, John D, "£lementary School Biology Pevisited," Science Education,
Vol. 52, No. 2 (l'arch, 1968), pp. 181-189. A survey of the bielogical

. _ . - element in currant elementary school science projects, including MIHHEHAST;
) Karplus, Robert. "llinnemast Science Writing Conference--Summer, 1963," Minnesota

Journal of Science, Yol. 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
Science and Mathematics, Vol. 66 (October, 1966), pp. 645-648. Pros and
cons of interrelating math and science in the classroom. .

Lockard, J. David, {fompiler. "Minnesota Mathematics and Science Teaching Project
(Posenbloom-Vgfntz)," Third Report of the Information Clearinghouse (see .
first entry in general section), 1965, p. 39. A complete report on the pro=

. j$ct through arch, 1965 with list of publications, availability and future
plans. ‘ o ~ -

Lockard, J. David, Compiler. "Minnesota Mathematics and Science Teaching Preject
(Minnemast), " Sixth Report of the International Clearinghouse on Science
and Mathematics Curricular Developments (see first entry in general sectioq),
1968, pp. 286-288. Lists units alreacy produced. Describes the progress 1in
implementation and evaluation. Plans for the future include developments of
cErricu]um materials for arades 3-6. ‘

" -
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‘Lockard, J. David, Compiler. "Minnesota Mathemat1ts and Sc1ence Teaching Project }
(Minnemast)," Report of the International C1ear1nghouse on Science and *
Mathematics Curricular | Developments {see first entry in general sect1on),

1967, pp. 284-285. Lists materials produced Present emphasis is on eval-
. uation of materials and the developrent of in-service materials for teachers.
Lockard, J. David, Editor. “Minnesota Mathematics and Science Teaching Project
(M1nnemast)," Seventh Report of the International Clearinghouse on Science |
. and Mathematics Curricular Developments (see first entry in general section),
1970, pp. 328, 451455, - Provides -ah up-to-date renort and ‘1ists several I
pEpars cn evaluation. ~
Murray, F. B. "Note on using curriculum models -to analyze the cnild's coxcept of .
= weight? | -Journal of Research in Science Teuch.vq Vol, 7 Mo. 4 (197C) 377-
381. Stg esticns for use of curricuium mocels (*pe"1f ‘cally used here was
”IMNCMAST) to teach laws and concepts of physical sc1ence. '
National Scienge Foundaticn., ‘“Finnesota School Mathematics -and St1ence Teaching
Projact (W1nrera t)," Science Couisée Imprevement Frojects (Julvy 1964) P- .
- 3. A brief description of the project. . STy
Ris1ng, Gerald R, ~ "Recommendations for the Prepurat1on nf E]ement=rv |eachers o
in Scienc e,“ Science Education, Vol. 49 (Octobar, 1955), pn. 359-362, From .
backgroupd in working with Minnemast program makes recommendation relative
to content and elective methods courses.
Rising, Gerald, "Rescarch and Development in Mathamatics and Scierce Education
at the Minnesota School llathematics and Science Centcr and the Minnesota
National Laboratory," School Science and Mathematics, Vol. 65 (December,
1265), -pp. 811-814, OutTines goals, development of materials of progran
. and their intreduction into the classroom. -

"Rosenbloom, P, C. "“A Leap Ahcad in School MathematiZs," Countdown for Flement_dx

Scho ls, Frontiers of Science Foundation of Oklahcma, in<., 1959, pp. 24-31,
A sketch of a coordinated science and math program for elementary schobl1s.
Rosenbloom, P, C. "itirnemast Project," Journal of Research in Science Teach1qg,
Vol. 1 (September, 1963), pp. 276-280. This articie outlines recent activi-
ties of this pro‘ect, it is the only major effort at the present.time whose
primary goal is the production of a coordinated sc1en:e andtmath curr1cu1um
for orades K-9, -
Rosenbloom, P, C. "Mational Conference in Curriculum Exper mentation, " School

S and Society, Vol. 89 (December 16, 1961), pn. 436+437. Short presentation”

of a national conference for major curriculum groups held at the University
of Minnesota, *

Rosenbloom, P, C. "Large Scale Experimentation with Mathen: atics Curriculum,"
Secend Annuzl Phi Delta Kanpa Symposiun on Educational Research, 19€1, pp.
11143' Descrintion Of y@search procedures at Unarersity or,fﬁne ota in

eveloping a math -science curriculum, Ouestions angansvers included,

Rosenbloom, P, C. *"flathematics K-14," Educational Leadershin, VYol. 19 (March,
1962), pp. 359-353, Brief presentat1on of the idea bahind the K-14 pro-
gram of Minnemast program, .

Rosenbloom, P. €. "What is Coming in Elementary Mathematics," Educational

Leadersh1g, Yel. 18 (Movember, 1960), pp. 96-100. Author u1scusses brief]/
spec1f1c changes that have developed in recent years..
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(December, 1966), pp. 5-7. Using mostly: disposable apparatus made from -
simple household materials, children 1nvest1qate the properties of‘nases }
and other chemical phenomena. = L -
Subarsky, Zachariah, "The Systems Conceot," The Inqtructor, Vol. 77, No. 5
(Jan., 1968); pp. 82-91. The author, a staff member of the MIMNEIAST
project, helps you to understand th1s 1mportant concept of a system. ,
developed for teachina purposes. ' ’
"The Mecessary Nine," Grade Teacher, Vol. 85, No 5 (January, 1968), 6&. 87- 90

Subarsky, Zachariah, Eﬂrst Grade Chem1stry," 9c1nnfe and Children, Vol. 4

. Elementary science curricuium projects- which the author feels teachers should(

v be familiar \1th “Each sugdests pract1cal ways to improve a curriculum.
'Victor, Laurence J." “The Conceptual Schemes af Sc1ence," Science Education,
’ Vol, 53, No. 4 (October, 1965}, pp. :335-339. . CurricuTum deveiopars for ,
. the H1nnemast pregram discuss the importance Of understanding the "con- "
ceptua] schames of sc1e1ce" i. e., the nuture of objects’ ard’events, systems,
space and time, etc. -
Victor, Laurence J. “The Deve]opmenﬂ of Modern Space=T1me Concepts ‘in the E]em-
entary School," Jdournal of Research %ﬁ Science. Teaching, 6: 36-41, 1969,
A useful d1scuss1on on tne teaching of the re]a%iona1 con cepts of spa
and time to e]emnntarv schoof-ch11dren.

-
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~University of California

“Allen, L. R. "Examinat
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University of €alifornia

o =7 SCIENCE CURRICULUM IrPROVEVENT stuoy - -~ - . <

_ Funded by the National Sciénce Foundation ! -

. _ -? A 1' . f'" . . '-) CoLe v o

SCIS, Lawrence-Hall of Science : Rand HcNally- & Company
| ) o ., Customer Sérvice Dept.

Berkeley,yCalifornia 94720 R P.0, Box 7600

fNews]ettersﬁand some reprints avai]éPle,from project dffice. -

Atkin, J. M;‘ahdlkérﬁ?us,ﬁﬂ. "Discovery of -Invention," The Science Teacher,
~7Vol, 29, (September, 1962), p,:45." A description of Séveral experiments

devised for children to discover concents. Discusses the role of ‘the
teachers, ' ' ' R ' ‘

. ~Allen, Leslie R, "An Evaluation of Certain Cognitive Asnects of the Material

\  Objects Unit of the Science Curriculum Improvement Study’ Elementary Science
" Program,” Journal of Research in Science Teaching, Vol. 7, Mo. 4 (1970),
*pp. 277-28T, A comparisonTgY SCIS and non-5CIS grade 1 students on certain
SCIS objectives. w RN o | :
Allen, L. R. "“Evaluation of children's performance on certain cognitive, affec-
tive and motivational asnects of the interaction unit of the Science curr-
. ~¥culum improvement study*’ pentary science program. Journal of Research
dn Science Teaching, Volj;3Mo. 2 (1972) pp. 167-173. Second grade evalua-
tion study shows chiﬂdrqﬁ¢ ing SCIS are statistically superior to non-
SCIS children in both cognitive affective behavior categories.

s

.Allen, L. R.  “Evaluation ¢f dren's performance on certain cognitive, affec-

tive and motivatio éTf§s s of the systems and sub-systems unit of Science

Curricu]um.Imorovemen"~ y elementary science program. Journal of Research
in Science Teaching, Vol;10, No. 2 (1973) pp. 125-134, Study shows that
"Honolulu third grade;. children are statistically superior to non-SCIS

children in both cog ‘and motivated (exnlanatory) behavior. :

Allen, L. R, "“Examinatip he ability of first graders from the Science
Curriculumt Improveme y prooram to describe an object by its properties.
Science Fducation, A (Jan. 1971) pp. 61-67. First. grade study of SCIS
children show some d f superiority over non-SCIS children in reference
to concepts of matet jects. .

the ability of third grade children from the Science
Curriculum experim tudy to identify experimental variables and to recog-
nize change, Scig cation.Vol. 57 (Aprtl 1973) pp. 135-151. Third grade
SCIS children app% rior to non-SCIS chiidren both in their ability to
“identify experient ables and“to redognize change. ‘
Beisenherz, P, C. "Coimparison of the quality and sequence of television and class-
< room science ques yith a nroposed strategy of science instruction."
dournal of Resedrchidn Science Teaching, Vol. 10, No. 4 (1972} pp. 355-363.

ﬁi yning behavior are found between TV and non-TV treat-
ment groups tha zed a SCIS strategy of science instructor.

Chicago, I11inois 60680 -
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Brown, T. . et al "Research on the dgvelopment’ of scientific literacy."
Science and Children Yol. 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 arade SCIS group. vas not
signiticantly different from practicing scientistsin their attitudes
fowards science and scientists. el
Bruce, R. "Study of the relationship between thé SCIS teachers' -attitude
toward the teacher-student relationship and question types." Journal
of Research in Science Teaching, Vol. 8; No. 2 (1971) pp. 157-164. o
A review of Titerature 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." S
Cunningham, John D, "A Study of Children's Perceptual Rigidity," Journal of
- Experimentai-Child Psychelogy. ' o :
Cunningham, J. D. "The Einstellung Phenomena: in Children," Jcurnal of Experi-
mental Child Psycholoay, Vol. 2, (1965), pp. 237-247,
Cunningham, John and Karptus, Robert. "The Free Fall Demonstration Experiment,"
American Journal of Physics, Vol, 30, (Septewber, 1962), p. 656. lork with
seven to twelve year o1d students described in.a demonstration experiment.
Cunningham, John D. "Mew Developments in Elemenaary School Biology," The
- American Biology Teacher, Vol. 28, No. 3 (March, 1966), pp. 193-198, Gives

.2 brief description of the role 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 survev of the biological
, ~ element in current elementary school science ersjects. Programs surveyed
in considerable detail include SCIS, ESS, AAAS, Minnemast, SSCP (Iﬁl.),v

ESSP- (U. of Cal.j, ESSP. (Utah), African Primary, and others.

Davis, Jdospeh E., dr. ""Ice Calorimetry in the Upper EiemeptaRy Grades," Science

and Children, Yol. 4, (December, 1966), pp. 13-15. Fourth grade chiTdren
.gain concepts of energy throuah activities which investigate melting ice
« cubes. : . o - e

' Fischler,lAbkaham $. and Lew%s,‘Robert B. “The Concept of a Learning System,”

Science and Children, Vol. 2, (October, 1964), pp. 17-19. Article deals
with a newly developed systom devised to enable teachers to utilize ali
things currently available in science. A 1iving ecosystem is used as the

example in the article.

Fischler, A. and Anastasiow, M. "School Mithin a Scheel," "Journal gf_gesearch in

Science Teaching, Vol. 3, (1965), pp. 280-285. A methyd of improving science

teaching. Utilized SCIS materials and the discovery approach. B
Fishleder, J. "Science Curricilum Improvement Study" American Biology Teacher

(Oct. 1973) pp. 339-391, History of program and its importance in environ-

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 children’s understanding of systems concept (found to be lower than

expected in SCIS schogls). -

4
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. George, K. D. and Dierg, i, A. "“Inner city child: an attempt to improve his
science problem solving skills" Stience Educetion (Oct. 1971) 55: 527--
532, Using the material object unit the study shows ‘that inner city
children show areater ability in problem solving 'skills than norm group.
Jones, ¥eaaeth W. "Explore. Invent, and Discover with Seltzer Tablets." '
Science Education, Vol, 54, Ho. 3, (1370), np. 241-242. The short
article provides an example- of using the three steps of SCIS - explora-

- tior, invention, and discovery. ' ' ’

Karolus, R. "Beginuing a Studv in ETementary School Science," fmerican-
dournal of Phvsics, Vol. 30,(January, 1962), pp. 109. Description of
the work of several scientists and educators in studyina prohiems of
science teaching in the elementary schoui during the first vear of .

, the project. - . 1 ‘

Karplus, Robept. “Chemical Phenomena in_Elementary School Science,"  Paper:
American Chemicai Society, April, 1965, Detroit, Michiaan.

Karpliis, Robert. "The Science Curriculum: One Approach, -® Elementary
School "Journal-Vol, 62, (1962), p. 243. ,‘

Karplus, Robert aid Poviell, Cynthia Ann. "Objects Grab Bag," Science and '
Children, Vol. 1, (October, 1963), pp. 14-15. This articie deals trizh

N a game that the two authors developed. Pirovides a situation whereby

. ‘Children's ability to.count is. improved—and critical observation is
improved, . ' , '

Karplus, Robert. "One Physicist Experiments with Scierce Education," American
Journal of -Physics, . 32, (Movember, 1964), pn. £37-839. A brief
descripticn of SCIS experimentation with science teachina. :

Karplus, Robert. "Meet Mr..0." Science and Children; Vol. 1, (Novemker, 1963),
pp. 19:24. Describes-the use of ™r. 0," an artificial observer, to gain
an understanding of the relationships of objects_ in a system.

Karplus, Robert, “Science Curriculum Improvement Study,” Science Education
News, December, 1962, AAAS Misc. Pub., 62-14. A brief presentation of
the plans of the SCIS group. T : _

Karplus, Robert. "Science in the Elementary School," New Develapments in
Elementary Schaol Science: A Conferencs, Frontiers of Science Foundatioh
of (klahoma, Inc., February 27, 1964, pp. 1-13. A nrogress report of the
procram frrom its inception through nlans for 1964

Karplus, Robert. “SCIS Repori to Piaget Conference," Journal of Rasearch in
Science Téachirg, Vol, 2, (September, 1954), pp. 236-240. This is a
short description of the work of SCIS. : .

Karplus, I, "Science Curriculum Improvement Study," Journal of Research in

. Science Teaching, Vol. 2, (December, 1964), pp. 283-303, Tir. Karplus’
article reviews: why Elementary Schcol Science? The Curriculum Plan,
Tha Teaching Experience; also gives typical resnonses to K-3 grade
students in classrcoms he has observed, ‘

Karplus, Robert and Thier, H. D. ™“Science Curriculum Inprovement Study," The
Instructor, Vol. 74, (January, 1965), nn. 43-84, A comprehensive treat-
ment of the various units worked out by the SCIS project at the University -
of Califcrnia., _ 4

Karplus, Robeirt. Theoretical Background of the Science Curriculum Improvement
Study, SCIS, University of California, Tolman Hall, Berkeley, California
94720, Discugses the general strageay of the study. '

0,8 ‘
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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
* conisiderable 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. o ¢ ° -

Karplus, Robert, Powell, Cynthia and Reynolds, Jean. "Using a Bathroom Scale,"”
Science and Children, Vol. 1, (February, 1964), pp. 12-13. Stresses
Trportaence of bathroom scale in working with measuring nrocess.

Karplus, Elizabeth F. and Karplus, Robert, "intellectual Development -Beyond
Elementary School, School Science and ['athematics, Vol. 70, No. 5, (May,
1970), pp. 398-406. Reports on an jnvestigation to assess abstract .
reasoning by using the Islands Puzzle. - o

* Labinowich, Ed. "A Closer Look at Environmental Education,” Science and
Children, Vol. 8, Mo. 6, (ftarch, 1971), pp. 31-35. Article comments
on the life science seauence develoned by SCIS in accordance with Piaget's

: theory of coanitive develooment. ' .

Lawson, Chester A. "The Life Science Program of the Science Curriculum Improvement
Study," The American Bioloagy Teacher, Vol. 29, Mc. 3, (March, 1967), ‘pp.
-185-190, “The 1ife science program of SCIS for first arade is described in
considerable detail by a staff member of the project. T

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

33, (1971), pp. 22-25. The paper describes how the proGiuw develops the
concept of ecology with elementary school children. . m

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

Exceptional Child Vol. 39 (Sept. 1972) pp. 37-43. Study shorting success
. With ASTB (see Thier) SCIS program for Vi children. , o

Linn, M. C. Peterson, R. W. “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. "Study shows that direct experience with objects

can lead to increases in classification ability. Also these experienceﬁ
are more relevant for visually impaired and culturaly diverse children. _
Linn, M. C. Thier, H. D, "Effect of experiential scienge on deve19pment of logical
thinking in children. Journal of Research in Science Teaching, Vol. 12 (Jan.
1975). Report of SCIS vs non-SCIS fifrth (and non-SC $e1ghth) grades shows
a significant difference in logical thinking skills. kg i® .
Lockard, J. David, Compiler. ugeience Curriculum Improvengn Stady (Karplus),
Third Report of the Information Clearinghouse (see FArst entry under general
section), 1066, p. 57. A complete report on the prefed/with lists of publi-
cations, availability, and future plans. . |
Lockard, J. David, Compiler. "Science Curriculum Improvement Study,” nggg%_of
the International Clearinghouse on Science and Mathematics Curricuiar evel -
opments (see first entry in general section), 1967, pp. 338-348, A brief
history of the program, its purpose, comparison of the SCIS approagh with ‘o
that of other curriculum projects, a detailed description of matgr1a1s a17
ready produced, plans for teacher preparation and for eva]uat1on of materials.

.
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Lockard, J. David, Compiler. "Science Curriculum Improvemant S "
of the International Clearinghouse on- Science gnd Ma%hzma:ggg’Cu§:?§31§$port
Developments (see first entry in general sention), 1968 pp. 197-199, Gives
;2{2rggt132t22i§$nsidegab1§ d$ta:i about the gtaf%, objécti&es. ihst;uctional-

a0ds, S produced, im o . ‘ "y .

Lock é".jergicedactivitigs areadescr?bgggntatiop” ®valuation, and future plans.

‘ockard, J. David, Compiler. “Science Curriculum Miprovemen L
Agggggglgf the International Clearinghouse on Sgﬁenceea:dsagg%émai$z§nth
Lurricular Develromsnts (see Tirst entry in general section), 1970
359, 520-528. Provided ¢ detailed report. 7> 900 PR

McFee, E. and Lehman, R..D., “SCIS and ilingual education in science." American
Binlogy Teacher. (May 1973) pp. 260-261. Discussion of seunnts of SCIS
and reading; relationships wich stddies as tc its effectiveness .ciqy

Moon, léig' "St:@y.gg verbal behavior patterns in primary grade clagsgo?maéln.qnq

nce activities.” ' Journal o Researci in S~ience Teachina.. Vol. 0. ¢
(]971) pp. 171-177. SCIS chihéd"téEEhgrs ghoweg %%T}Gﬁiii’ﬁ?h-amount of
, direct teacher intluence displaved in verbal behavior patterns: during science
activities: and showed "a pronounced- preference toward asking high-level
! questions of childran. -

National Science Foundation. "Science Curriculum Improvement Study," Science .
Course_Improvement Projects, July, 1964, p. 10, Yashington; U.S. Government

e Printing Office. A EF?ef.description of the project. : N

Neuberger, Harold T. "A Closed System for Matural Selection," Science and Children,

. Vol. 5, (May, 1968), pp. 18-20. An SCIS unit in 1ife science for sixth grade
children, investinating natural selection in which mutant strains of Dro-

> sophila are placed in a closed ecosystem and experiments are set up.

Nﬁchols,‘Benjamin. “Enjoy Teaching Elementary Sciengce," The Instructor, Vol. 75, -
(January, 1966), pp. 91-92. Dr. Michols discusses basic philosophy of the

- experimental programs. Emphasizes the involvement of children and pacing
. from firsthand experiénces, . : :

Populations: a unit of 1ife study program for third grade. Education Prod:
Re?grt. Vol.dS:E No. 38 (Nov. 1971). Succincy overviaw of populations
unit as a product.

Porterfield, D. "Influence of inquiry-discovery science preparation of question-
ing behavior of reading teachers." Reading Teachar Yol. 27, (March 1974)
pp. 589-F93. Study fourd that teachers educated in the SCIS method of
teaching sgience would ask a greater proportion of divergent questions

. while teaching reading when comparéd’ to- contiéol..aroup.. '

Rawitscher-Kunkel, Erika,” "Algae and the Water Flea," Iﬂg_lnstruc?gg3$Vo1. 77
No. 5, (January, 1968), pp. 120-121+. A report of a curricdlum study
.project. Describes the-results of teamwork between grown-up biologists
and fiyst grade students'in Berkeley, California. © -

Renner, J. Y. et al "Evaluation of the Science curriculum improvement study."
School Science and Math. {April 1573) 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.

/
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Schultz, Beth, "A Biotic Community with People, Your Town," Scienée and
Children, Vol, 7, Mo. 2, (October, 1969), pp. 15-18. The SCIS 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 curricalum projects ESS, SAPA, SCIS. Aiierican Bioloqy Teacher
Vol, 36 (1974) pp. 340-343. Discussion of biologic content of programs -
in terms of the inherent structure of the specific program, v B

Stafford, D. G, and Renner, J. W. "SCIS helps the first grader to-.use logic. =~ -
In problem,Solving." School Science and Math Vol. 71 (Feb. 1971) pp. 159-
164, Using Piagetian conservation tasks, the authors show an accelerating -
the acquisition of’ conservation skills through_experience found in a "normal".

. curriculum, : . : ’ ' g .

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. g . ~ E .

Stocking, S. "Reply and Rejoin to comparison of biologic content.in 3 elementary -
schiool science curriculum projects ESS SAPA, SCIS. American Biology Teacher:
Vol. 37, (Feb. 1975) pp. 119-120. Letter and answer about 11 article an

~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 sgience curriculum for ‘the visually
impaired on course objectives and manipulative skills. Education Visually
Handicapped Vol. 7 (March 1975) pp. 9-14 and Exceptional Child Vol. 40 (April
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 curriculum revision projects you should kriow about.” A1l
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 Teaching; Vol, 1, (1963), p. 315.

Some thoughts on science for primary grdde c¢hildren from one of the earliest
of the elementary school science curriculum projects

Thier, H. D. “Laboratory Science for visually handicapped elementary school
children.”, The New Outlook ‘for the Blind, Yol. 65 (1971) pp. 190-194.
Discussion of a SHB (adapting science materials for 'the blind) project
and its implementation of SCIS programs for visuall handicapped children,

~Their, Herbert D, "The Involvement of Children in the Science Program," Science

and Children, Vol, 2, (Februray, 1965), pp. 19-21. |Communicating for scienti-
fic literacy. Article discusses four stages of involvement: (1) reading, .
(2) discussions, (3) demonstrations, and (4) individual involvement. Emphaz.
sizes that goals, content, and concept devélopment cannot be separated. -
Their, Herbert D. "Quantitative Approaches to Elementary Science," The Instructor
-~ Vol. 75, (January, 1966), pp. 65-90, 93-104. Dr. Thier 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 limited number of reprints are
available for 20¢ each. "The Instructor, Dept. SSW; Dansville, NY 14437),




VA '
o 29
T g
. . [NrS . 13
Thier, Herbert;b. "Use Rocks, Blocks and ‘Structure’ to Teach Concepts in
" Science," Professicnal -Growth for Teachers,(March, 1965), pp.. 1-2, Examina-
¥ tion of process and structure. . Three unifying concepts’are discussed with
examples of activities givén to relate to classroom practice. o
Thier, Herbert D. and Hadary, -Doris E. "le-can-do it, too" Science and Chil-
dreii, (Dec.. 1973) pp. 7-9. Adapting SCIS for blind children in ASIB
adapting science materials for the blind) program. '
Thomson, Barbara S. and Yoelker, Alan M. "Programs for Improving Science -
. : ‘Instruction ig Elementary Schools, SCIS," Science and Children, Vol, 7,
. . No. 8,(May, 1970), Pp. 29-37. Article provides an overali description
. --of the SCIS program. It covers the nature of the program, instructional -
- materials, use of inaterials, implementation and teacher programs, evalua-
.. tion and the role of “the teacher. ‘
- Troost, Cornelius J. "SCIS and the Problemss of Right and lrong," School Science
and Mathematics, Vol. 70,-(1370), pp. 522-526. He raises the concern that
T teaching, the SCIS program teachers might be establishing the concept that
there are no facts nor authority. This he contends is contrary to the basic
Taws of science. T : .
terner, 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, methd&O]ogy and content of Nuffield, 5-13, ESS, SCIS, Japanese
elementary science curriculum. ' .
Wilson, John H. and Renner, John Y, "The 'Mew' Science and the Rational Powers:
A Research Stydy," Journal .of Research in Séience Teaching, 6: 303-308, vol.
* 6, 1969. A study in which teachers using SCIS materials used more essential
school experiénces, 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
MéthematiCS; ¥oi. 66, April, 1966, pp. 377-389. ‘ S
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University of Illincis
'SCHOOL' SCIENCE CURRSGULUT PROJECT
Funded by the Mational Science Fourdaticn

. School Scienge Curricuium Project
University of I1{inois _ ' . .
805 West Pennsylvania Avenue .
Urbana, Iilinois 61801
Cunningham, John D, ‘“ilew Developments in Elemartary School Binlogy," The
American Biglnay Teacher, Yol, 28, Ho. 3 (March, 1956), pp. 193-198,
GIVET Briaf descripsion of the role-of the SCIS, ESS, AMS, and ESSP
. pregrams in teaching bidlogy in the elementairy school.. -
Cunningham, John D. "Elementary School Biology: Revisited," Science Education,
Yol. 52, Mo. 2 (ilarch, 1968 . 'pp. 181-189, A Survey of the Biological
T element in.current elementary schoo! science prciccts including S3CP.

o "Dodds, Bernard and Clark’, Barbara. "Scheol Science Curriculum," Science .

. ~ Education News (December, 1964). .A resume of the work of School Science

- - CurricuTum Project and a progress report,

Lockard, J. David, Compiler. “School Science Currictlum Project (Evans),"

- Third Report of Information Cleapinghouse (see first entry under general
section), 1965, p. 54, R complete report on the project through March 1965,
with Tists of publications, availability, and future plans., .

Lockard, J.” David, .Compiler. "School Science Curriculum Project (SSCP),"
Report of, the International Clearinghouse on Science and Mathematics
Curricular Developinents (see first entry under generai section), 1567,
pp. 333-335. A general report on the project.

National ‘Science Foundation. ."School Science Curriculum Project," Science
Course Imnrgvement Projects (July, 1964), pp. 14-15, Washington: U.S.

-' Government Printing Gffice., A brief description of the project.

National Science Foundation. "School Science Curriculum Project," Course
and Curriculum Imbrovement Projects (September; 1966),. pp. 6-7, Washington;

_U.S. Government Printing Office. Philosophy, activities of the project to
date and materials availahle. . :

Salinger, Richard F. P. "Progress Report:  The School Science Curriculum Pro- -

-Ject," The Science Teacker, 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 University of I11inois.

* Shea, James H. "School Science Curriculum Project," Geology Teachers' Newsletter,
Yol. T (Movember, 1964), p. 9. The School Science Curriculum Project is a
Mational Science Foundation supported Course Content Improvement project

. which is-developing k-9 unit materials. Philosophy and specific objectives
of-School Science Curricufpm Project are outlined and some preliminary units
described. : B k

= Smith, James H. "Three Rolés of the Fhysicist in Science Teaching," American.

~# dournal of Physié¢s, 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 briéfly the two I1linois programs.

R Ko s
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GENERAL

This section includes publications which relates to the new science in a_
general way but which cannot be grouped under any specific program. The section
- has been divided into seven cdtegories. © .

. Curriculum

Environmental tducation ‘

Science and Other Subjects - —_— .
Psychological Foundations (inquiry, problem solving, discovery learning)
Teacher Education .

Teaching Ideas: o N
Misee11angggs (research, facilities, implementation, etc.)

TOHMMOOEI

4 ":._-f',~ ‘ - A v
- O .. .

groupd and fulure of the curriculum reform

\°

A. Curriculum, (history, issues, back
movement) e

Lockard, J.'David, Seventh Report of the‘Internationa]éC]Eérjnghousegon;SCﬁapce
and Mathematics Curricular Developments. Science Toaching Center, University
of Maryland, College Park, Maryland (1970). This provides a complete report
of each pragram in science and mathematics.* It is published on a yearly basis

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

: , tion for each project. It also indicates which projects have' become inattive..

"~ Alexenberg, Melvingy, "Biology Education in the Elementary School: the First

o Task and Central Purpose," The American Biology Teacher, Vol. 29, Yo. 3

{March 1967), pp. 175-179. Elementary sCTence must permit and encourage the

“joy and excitement" of science. The "Jearn what you want--and I'11 help

you" stage of American education is wanted by children. . '
Anderson, Renald D. "Formulating Objectives For Elepentary Science," Science and //

Children, Vol. 5 (September 1967), pp. 20-23, and October 1967), Pp. 33-30.
. Septemper--Stresses importance and gives examples of setting specific objec-
. tives in teaching elementary science. October--Describes methods of ‘evalua-
L tion of achievement qf specified objectives (discussed in previous article).,
- ' Andrew, Michael D.. "Schools, Scicnce and Society," Science Education, Vol. 54,
No. 4 (October-December 1970), pp. 319-324. The author discusces the pros- .°
pect of developing new science curriculums that will meet the needs of our = -
-, changing society. S . o i :
Atkin, J. Myron. '"The E¥em§ntany School Science Curriculum;” The Science Teacher,
Vol. 27 {March 1960), pp. 51-54. Historical developments leading to the
modern curricular revisions in the elementary school science field. Emphasis

- _ _ on the University of I11inois program. o
» Avdul, Richard "The hew Sciences in Elementary Edueation.” Science and Children
(October 1973) pp.'36-37,""Di5uussion of new programs, impact and cost rami-

fications. : : , } _
Betzon, John. "ihy the 'Mew' School Science Doesh't Sell1" Science and Children

(Jan.~Feb, 1973) pp. 20-22. Discussion‘of attitudes of teachers towards
- teaching the new programs, specifically SAPA, ESS, SCIS. E

- P
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Blackwood, Paul E. "Fallcut from Science Study,” Science and .Children, Vol. 1
- (September 1963), rp. 22-23. Points up five cbjectives that should be.
achieved through the study of science, objectives that cannot be gained
- through cther curricuium areas. ' B
Blackwood,- Paul E. "“Science Teaching in the Eiementary School," Science and
- Children, Vol. 2 (September 1964), pp. 2i-22. Di. Blackwood ¢iscusses
the nature of science, purposes and methods of science teaching. . He
stresses the imporiance of the invoiving of children in the program.
Bloom,.-S. and Smith, P. "Science Curriculum, Today and Tomorrow," Science |
and Children, Vol. 3, MNo. 3 (ilovember 1965), pp. 16-17. General outline:
" content, ‘value, interest and senuential development of ‘curriculum is
presented. c : '

. Blough, Glenn 0,  "New De¥elopment in Elementary School Science," Educocion,

Vol. 87, Mo. 4 (December 19G6), pp. 215-219, The autnior describes projects
undartaken by various organizations for the improvement o science education
in the elementary school. Activities of fiva of the better knowr ctriiculum
projects are described. ’ . ‘ .

Bybee,. R.- "Iceal elementary science teacher: perceptives of children, pre-service
and in-service eiementary science teachers." School Science and Matn Vo'. 75,
(March 1975) pp. 229-235. Arguement for emphasing inter-personal skiils in
pre-service training resulting from Q-sort test of importance for ideal
teachers. : :

Calandra, Alexander. "New Science Curriculum," Etducaticy Digest, Vol. 30 (Fecb-
ruary 1965), pp. 11-14, % dissentina point of view concerning new prcgrams
in the schoojs: Elementary programs discussed on p. 14 of journal.

Calandra, Alexander. "The New Science Curriculums, A sharp Dissent," Schooi
Management, Vol. 8 (November 1964); pp. 76-82. A comprehensive article
concerning new science curricula. Elementary through high schooi. A

sharp dissent. - . - . ~ .

Coburn, David A. "leedad,--A Broader Intgqrpretation," The Instructor, Vo¥. 79, -
No. 5 (January ?971), pp. 92-63. Article discussas the benevits gained from
an ecoiogical ovizntaticn to- science. ‘ )

5DeVito, Alfred. "Models and the Curriculum," Science Educatrion, Vol. $2, HNo. 5

(December 1968), pp. 457-463. - A discussion of models and their use in
curriculum building. S :
Dévlin, Sister de Salas. "Examining the Curriculum in Elemeniaiy Science.”
Catholic School Journal, Vol. 66 (December 1963), pp. 42+. A brief dis-
.cussion of tne objectives of an elementary science program. -
"Ecology--The Tssue Behind the Science," The Grade Teachei, Vol. 86, No. 5 (Janu-
ary 1969), pn. 96-99. Some of the crucial issues behind the inclusion of -
this topic on the curriculum are rajsed. Several other articles in this
issue deal with the teaching of the topic and mention some examglary pro-
arams .- <
Fischler, fibranam S. "Implications of Structure for Elemencary Science," Science
Education, Voi. 52 (April 1968), pp. 277-284. Discussion of tiue philosophy
behind some of thg new science approaches with an emphasis on the need 7or
structure in any gpproach. . - Y )
Fisch¥er, Abraham S, "Challenge of Science Teaching Today and Tomorrow," Science
‘Educatior, Vul. 47 (October 1953), p. 348. Discusses several chailengas of
modein science programs. ‘ '
. R

.
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Friedman, Fredrica. ~"The Boundaries of Elementary School Science," §gigﬂg§_ggg

Children, Vol. 5 (Anril 1968), PP. 31-32. Diszcussion of material to bé in-

cluded in elementary science program and guid2lines by which to choose this
materiaiz. o . .

Garratt, Alfred B. ‘"For The Hext Quarter Of A Century, " Ihg_§gigggg_lggghgg,

" Vol. 36, No. 6 September 1969), po. 20-21. lir. Garrett suggests six ncw
science programs which should -be included in the curriculum. .

- Gleason, Andrew I1. '"Science, itath, and Tomorrow's Chilé," The Instructor, Vol. 77

. No. 5 (January 1968), pp. 54-56. A report of the cambridge Conference, held

' in the summér of 1967. The chairman of the conference reports on the ideas
of scientisis and mathematicians about an integrated curricuium. :

Harric.- Wiltiam,. "A Tezhnigue for Grade Placement in Elcinentary 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 effoctiveness can be handled
led in an experiment on grade placement, and reports on the effects of

. "plarned instruction” on three types of thinking processes. o

Hevwood, Stanley J. “wToward a Sound Theory of Innovation," Elementary School
Journal, Vol. 66 (December 1965), pp. 107-114. Discussion of evaluative
methods of insuring a worthwhile curviculum. .

Hi1l, Katherine. "Science for Children-lhy?" Science and Children,(May 19€6)
pp. 11-12, Presents a goal for those workina with projects in devejoping
elementary science curriculua. - °

Hopman, Anne B, “Effective Change in'the Elementary Science Curriculum of a

: Sghoo] System," Science Fducation, Vol. 48 (March'196a), pp. 101-109.

Discusses the premises,the .issugs, and the place of the classroom teacher’
in bringing change into the elementary school’ scierice progfam.

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

. .Woi. 87 {December 1966), pp. 210-214. Discussion of changes taking place
in science education including new curriculum developments at all- levels
and a plea for relating science to the humanities in education. L
Hurd, Paul DeHart., "MNew Directions in Science Teaching,"'Education Digest, Vol.

32, M6..7 (March 1957), pp. 16-13. A report of an article wnich appeared in

* the December 1966 issue of Education. ' Co e

Johnson, Philip G. "Mational Developments in Scierce Curriculum in Elementary and
Junior High Schools," Schéol Life, Vol. 45. (October 1962), pp. 27-30. Iden-
tifies the trends that appecair to be developing in elementar¥ and junior high

~.school science teaching.

Jackson, -Frederick H. '"Key Roles of Scientists in Curriculum Chgnge," Science
Education News, (December 1961), p. 24. Brief treatmert of role now being
played by scientists in curriculum development. ‘ L

Nelson, Pearl Astrid: "Make Haste Slowly: A Philesophy for Elementary School
Science Teachers," School ‘Science and Mathematics, Vol. 67 (Decembar 1967) ,
pp. 814-816. Advice as to how to meet innovatichs in science curriculum.

Novak, Joseph D. "The Advance of Science Egucation,” Education, Vol. 87 (Dec.
1966), pp. 223-227. Discussion of netkdirections 1n Tearning theory and
prediction of where science education may be in ten to twenty years.

NSTA Committee on Issues, "NSTA Positions on Critical Issues Confronting the
Science Teaching Profession,” The Science Teacher, Vol. 36, No. 1 (Jdan.
1970), pp, 31-34. A report of general’ statements about policy compiled
by the Commiitee on Issues. -

- o
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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

v ‘better way of approaching time-honored. objectives. Questions the accep-

-« tance by the \yackage" to the detr1ment of other equal]y jmportant curri=

. culum aspects.

Ortleb, Edward P, "Ecology in the Elementary C]assroom," Science and Ch11dren,
(February 1966), pp. 29-30. Gives a brief description and then an outline
of, teaching ecology in the upper grddes.

Paschal, Billy J. ' "Goals for Space Age Education," Schoo] and Society, Vol. 95,
ho. 2295 (October 28, 1967), pp. 390-391. Since we Tive in an age of
innovation, a pract1ca1 education must prepare children for work that does -~
not exist yet and cannot be, clearly defined yet.

B Pe]]a, Milton. "Some Problems 1% Science Education," Journa] of Research in

» Science Teaching, Voi. 3 (March-1965), pp..90-92. “Discusses seven bas1c
problems confronting science education. ~

Piltz, Albert. "Promising Trends for Effécting Needed Changes in Curriculums
in Elementary Science," Science Education, Vol. 48 (February 1964), pp.

7-12. Stresses the-importance of-the projects for developing better
etementary science programs. Emphasizes the 1mportdnce of the c]ass-
room teacher in implementing better programs.

Reznikav, 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 secondary school science makes necessary the improvement of
study and the reassignment of content to the 1ower school and start1ng in
the primary grades.

Sengstock, Charles A., Jr. "Trends in Science Instruction,” Catho]1c School
. Journal, Vol. 67 (December 1967), pp. 45-48. Survey of contemporary methods

of teach1ng science at all levels including use of toys, new dudiovisual
‘aids, pertable laboratory equipment aiid teaching machines.

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

Sherburne, E. G., Jr. "Science Curriculum Revision and the Technological .Class-
room," Science Fducation News, (October 1962), AAAS Misc. Pub., pp. 62-10.

A brief presentation of the efforts of technology in matching the subject
matter reorganization in science curriculum work.

Skliar, Morman. "Harine Biology in the Elementary School," The American Biology
Teacher, ¥ol. 29 (March 1967), pp. 226-228, Descr1pt1on of a program of
e1ementarj school marine b1o]ogy using the ecological approach’

Slawson, Wilber S, "Bases of Sci€nce Curriculum Development in the Future," The
Science Teacher, Vol, 35, Mo. 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
individualizipg. ' : ) . : —

Stiles, Lindley and Sizer, Theodore. “"To View Curriculum Development," Education
Summarz, Vol. 18 (Movember 1, 1965), p. 1. Gives reasons for supporting the
introduction of informatiom on the new curricula and new materials to educa-
tion students. ’ . ’

I
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Tanners; 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 levéls. ‘ |
~ Trieger, Seymour. "New Forces- Affecting Science in the Elementary School,"
Science and Children, Vol. 1 (October 1963), pp. 22-24. Discusses implica-
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 sciBnce lessons. . . '

Victor, Edward. "Controversial Aspects of the Elementary Science Curriculum Pro-
jects," Science and Children, Vol. 5 (October 1967), pp. 27-30. Review of
current criticisms being made concerning the new science curriculum projedts.

Weinberg, Alvin M. “Curricuium: New Math and Sciemce Courses Called Too Narrow,
Too Abstract," Education. Summary, Vol. 18 (October 15, 1965), p. 2. A

dissent regarding Some of the new 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 1n the ele-
mentary school program and an evaluation of current science projects. Four
of the better known projects are described. . o
Witlin, Alma S. "Scientific Literacy Begins in the Elementary School," Scierig
! Education, Vol. 47<(October 1963), pp. 331-342. Discusses the place of
eTementary science in the 1ife and development of a child in early school
. years in a culture 1ike ours. ‘ '

"» Wilson, Evelyn H., "Urban Education: The relevaht 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. {New Developments in Elementary Science,
National Science Teachers Association, 1201-16th street, N.W., Washington,
D.C. 20036, 1963, pp. 52 ($1.50). ° '

)

) . 9
B. Environmenta] 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-elerentary program.
Bybee, Rodger. Earth Science with a focgS on the Child's Environment, Science
" and Children (Sept. 1971), pp. 11-14, Utilizing-the chiid's environment
to get motivation and learning underway. © . .
Carlson, Jerry S. "The Environment of the Child and It's Relationship to His
Achievement %n Science: A Theoretical Overview," Science Education, Vol. 52
(February 1968), pp. 23-24. Achievement in elementary science and demands
_individual work that requires self-assertion, independence, and standards
4 of excellence. N

¢
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Environmental Education. "The Concept of Environmental Education,” The Education
Digest, Vol. XXXV, Mo. 7 (March 1970), pp. 7-11. A program urging the
aducation of the citizenry concerning their biophysical environment, it
states its major objectives. o , o -

Hawkins, Robert C. and Bonney, Catherine.Y. "An Qutdoor Laboratory Program for
the Elementary School," The Mationa] Elementary Principal, Vol. XLXVII
(Februairy 1568), pp. 20=2&4. 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. Ehvironmental Education and the Elementary
Schcol Science and Children (flay 1971) pp. 16-17. Cutdoor Taboratory sugg-
estion, discussion of balance of nature and appTications in cldssrnom; eco-
Tagy club suggestions. - _

" Horn, B. Ray. “"Envirormental Education A Model for Action! Science and Children
(Marcn 1973) pp. 19-21. Identifying: objectives; means techniques and evalua-
ticn of ‘an envircnmental ed. program. ‘ g

‘Krockover, Gerald “poliution Studies" Science and Children (March 1973) pp. 27-
32. Specific activities in pollution studies. L

Simon, Linda. 'Ecolcgy a Ciassroom Bibliography, Science and Children (March 1971)
pp. 37-38." Annctated bibiiography. .

Schultz, Beth "Ecology" Science and Children. (Sept. 1971) pp. 27-32. Defini-
"tions in ecology (theoretical) and ecology for the child (activities and
generalizations). T

Steidle. Malter E. "The Environmental Education Act! Science and Children, Vol. 8

No. 7 (March .1971), pp. 21-22. An act designed to aid teachers 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. D¥. Waterman presents a comprehensive
-picture of the environment of science in all aspects.

Vivian, Dr. V, Eguene and Henderson, E. L. "Environmeftal Education," The
Ioaiructor, Vol. 80, Ho. 5 (January 1971), pp. 51-62. 7he article -~ ¢
summarizes all ideas on the environuent and suggest activities that
would bring the environment into the classroom. ' B¢

C. Se¢ience and other subjects

Blanc, Sam S. “Mathematics In Elementary Science,” Arithmetic Teacher, Vol..
14 (December 1967), mp. 636-640. A description of a program acsigned to
integrate mathematics and science with emphasis on techniques to be applied .
in the classroom. . _ S :
Calandra, Alexander. "A Program in Science and Mathematics," American Journal
' of Physics, Vol. 32 (November 1964), pp.,.835-836. Descriptive information
* OW @ program for children grades 2-9. ;ﬁurse structure patterned somgwhat
after European and Russian system. - :
- Coffia, William J. "“"Mathematics Adds to Science Understandings,” The Instructor,.
“Vol. 76, fio. 5.(January 1967), p. 77. Math and science are stil1 taught as
separate disciplihes, but.the areasof cormonalfty are sych that one disci-
pline serves to strengthen the other. ’ ’ .
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2

ing, Charles H. "Reflections on the Coursh%p of Mathematics and Science,"

. e appiication of math skills utilized by sciehce. .
Lewis, £ B, Jr. "The New Science.is Ricii in SiL.M, Relationships," Ihe
far, Vel! 76, No. 5 {(January 1967), p.' 79.. Discussion of how the process

Approach operatss on science’and how ‘science draws from the mathematic and
anguage disciplines in utilizing this approach. R . ‘

L. E.y Jr. - "Four Experiments and Demonstrations Utilizing Language and

athematics," The Instryctor, Yol. 76 (January 1967), pp. 80-89. Detailed

tidescription of materials end methods used in four elementary scimnce experi=.
& -mepts-Bignding both new and traditional nrocedures and emphdsizing the use

% of.lahguage and mathematics. . D A S

.tigﬁépmgh;~610kia F. "Math and Science, Programs for tﬁe'Elementgry'SchooloYears,"‘

'« Beview of Edueptioral Research, Vol. 25 (April, 1965), pp.. 154-162. .This

¢4 jin operation. S o v,

Nevbury,- M. F, "Quantitative Aspects of Scienceat the ‘Primary State," The

= (Arithmetic Teacher, Vol. 14 (December 1967), pp. 640-644.  Stress on the

< quantitative approach in solving problems involving ‘observationy dis-
4+ - cussion and recording and including illustrations of subject areas at the
o=« primary level to which the quantitative approach would be applicable,
'/ Rosenbloom, Paul C. "Science and the New Math," The Instructor, Vol. 75 (October
s s 1965), p. 25+, Points up the importance of mathematics in thé science pro-
1" gram at the elementary level. Examples offered. Lo o

ruﬂ ;decker, Jan L. “Science Education in a Changing Society," The American Biology

s Teacher, Vol. 29, No. 5 (1967); pp. 390-394. A sogial studies teacher with

. «

~a particular concern, for biology reports his analysis of science education
_and curriculum developmant, ‘ : “

4

\

;

D.;‘Psvchb]ogica] Foundations.gzginquiry, problem solving, dischery learning)

- Anderson, Hans 0. "Problem-Solving and Sc¢Tence Teaching," -School Science and -

- . Mathematics, Vol. 67 (March 1967), pp. 243-250, Hith the emphasis on
problem-solving in the new sciance programs, it was realized that scien-

- tific research rarely procgeds 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. "Teacher Commitments in a Discovery Process,"

Science Education, Vol. 52 (February 1968), pp. 103-104. Discussion of the
disrovery approach including four suggestions for making this approach more
vaiuable to classroom science. T . :
Boehm, Louise. "Expioring Ghildren's Thinking," Elementary Scheel Journal, Vol.
61 (April 1961), p. 363. A discussion invoTving the work of Piaget and .
Inheider, - ’
Brakken, Earl. "Inquiry Involves Individualizing," The Instructor, Vol. 78,
(October 1968), pp. 95+. Suggestions as to how to individualize inquity
in science through the use of groups. :

t

55

The Instruc-

© ariicle gives a §30re review of the.new math and scienge projects currently

\rithmetic Teacher, Vol. 14 (Lecember.1967), pp. 645-649. Ilustration .
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Buell, Robert R. "Piagetian Th2ory 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*s ability to understand cer-
tain ideas in sc¢imcce. - - £

Burns, Richard Y. and E11is, Barbara M. "What Is Discovery Learning?" Sciaace
Education, Vol. 54, No. 2 (April/June 1970), 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, Mo. 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 Djscovery Questioning Skiils,"

- Science and Chiidren, Vol, 9, Mo. 7 (April 1970), pp. 13-15. Article
POITTS out the Tmportance of planned questioning and offers several sugg-

: estions for improving teacher questioning skills. ' ‘ ,

Chittenden, Howard A. "Piaget and Elementary Science," Science and Childreny VoT.
8, No. 4 (December 7970), pp. 9-15. A "discussion of Piaget's research as

it relates to pupil Tearning 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, Mo. 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 (Mov. 1972)
pp. 9-12. Implications in sequence, methods and content.:

Gessel, John K, "The Dis‘covery Approach Applied," Science and Children, Voi. 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. 16-206. The authors discuss taking science beyond the concept level to

~ the value level and suggest areas where this approach may be impTemented,

Harlen, W. "The Development of Scientific Concepts in Young Children," Educa-

- tional Research, Vol, 11, Mo. 1 (November 1978), pp. 4-13." A review of
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 kindergartien and nursery school
age group., '

Hendricks, Robert E. "Concept Development in Science," Education, Vol. 87 (Nov.
1966), pp.-195-198, Discussion of the importance of concept development in

_-scignce 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, Jderry 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 educatjoq.
Lowery, Lawrence and Allen, Leslie R, ™Wisual Resemblance Sorting Abilities
Among First Grade Pupils," Journal of Research in Science Teaching, 6:248~"
256, VYol. 6, 1969, " Three attributes (shape, size, pattern) were studied
in sorting task situations. Shape was found easier to handle then pattern
— and pattern easier than size. ‘ .
Neal, Louise A. ‘"Method of Scientific Inquire," The Sciencé Teacher, Vol. 29
(September 1962), pp. 52-53. Techniques for develofing methods of scientific
, inquiry for elementary age children. : _ j _ ~
Neal, Louise A. "A Discovery Approach for Developing Productive Thinkers," Science |
- and Children, V81. 2 (Movember 1964), pp. 16=17. Briéf report of a K-6 : 3
program in discovery at Colorado State College, Greeley. _ o
Perrodin, Alex F. "Children's Interests in Elementary Schog¢! Science," School :
~ Science and Math, Vol, 65 (March 1965), pp. 259-264. Llhat dg_fourtﬁ, sixth, .
‘and eTghth grade students like about science? lhat do they iike least?
(boring lectures, writing down everything, etc.) Like: (1liked "exper1menEs",)
Piaget, Jean. "Cognitive Development in Children: Development and Learning,
dournal of Research in Science Jeaching, Vol. 2 (September 1964), pp. 176-
186, Piaget’s articie emphasizes implications for-his approach towarg
educational practice. , '
Ramsey, Irvin L. and lliandt, Sandra Lee. "Individualizing Elementary School
Science," School Science and Mathematics, Vol, 67 (ifay 1967), pp. 419-427.
A study of effects of individualizing eTementary science using thg inquiry
approach in one elementary school. A review of methdds and materials used
and procedures for evalpation are given.

~Renner, John U. - "A Case for| IMjuiry," Science and Children, Vol. & (March 1967),

pp. 30-33. “Presentation of reasens for using an inquiry-tentered 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 classrooms, ,
Ruchlis, Hy. “Understanding Elementary Science Education,” School Science and
Mathematics, Vol. 64, p. 338. Discusses the vital importance of understand-
igg the characteristics of elementary school children in science curricuylum
, change. A \ ' .
Scott, Norval, C., Jr. "The Strategy of Inquiry and Styles of Categorization,"
dournal of Research in Science Teathing, Vol. 4 (September 1966), pp. 143-
183, Report of an experiment testing effects. of a method of inquiry teaching
upon students' ability to categorize. & :
Shutman, Lee S. “Psychological Controversies in the Teaching of Science and
B Mathematic§," The Science Teacher, Vol. 35, No. 6 (September 1968), pp. 34-
38+, A discussion of discovery Tearning 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 P1aget/;:i3/;p1ain English" and point out the pedagogical implications

for elementary gcience, :
Suchman, J. Richard, *Inquiry,” The Instructor, Vol. 75 (October 1965), p. 26+,
- (November _3935), p. 30+, (December 1965), p. 26+, (January 1966), p. 24+,
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Discussions of incuiry, conditions of inquiry and the place of inquiry in
the curriculum, frecdom to‘learn aind the need for "focus" upon inquiry
showing the teacher as the "key" in the process, October--"Inquiry,"
November--"The Conditions for Inquiry," December--"Inquiry," and January--
"Inguiry in the Curriculum." , to
Taylor, Alton L, "The Influence of ‘Teacher Attitudes and Individual Differences
on Pupil Achievement with Programmed Science Materials," Journal of Research

Jdn Science Teaching, Vol. 4, No, 1 (1956), pp. 38-40, A study employing .
vourtn grade chiTdren 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
Teaching, Vol. 5, ilo. 17(1567-1968), p. 36, Purpose of the study was to
determine whether a relationship existed between developinental age and the

ability to internalize and reproduce three dimensional forms in 2. dimensions, -

Wightmen, Mary Alice. "The Secret of Discovery," The American Bioloay Teacher,

: Vol, 28 (October 1966), p. 609, Description of succéssful Tesson taught
using the "discovery" method. v

Young, Darrell D. "Inquiry-A Critique," Science Education, Vol. 52 (March 1968),

pp. 138-141, Advantages and limitations of the inquiry approach to teaching
scignce, . ' . . :

?

E. Teacher Education.

Ballou, ffildred T.- "Science Methods Courses for Elementary Teachers," Science
and Children, Vol. 7, Mo, 1 (September 1969}, pp. 7-9. Suggested improve-
ments for instructors in science methods courses at the college level.

Balzer, Levan and Parakh, Jal S. Pre-Service Mini-teaching, Science and Children
(April 1971) pp. 24-27. Program at f, Washington St. CoTTege (BeTTingham
Hashington) mini-teaching, science packets and peer teaching. -

Blanc, Sam S. "Creative Thipking for the Process Skills," Science and Children,
Vol. 4 (May 1967), pp. 6-7. Discussiog of teaching science to deveiop the
process skills and analysis of the teaﬁger'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. 175-187. 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 1966), pp. 655-660. A discussion of
. teacher training needs in view of the likely shift to processes'’in 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, 1MMost teacher
preparation in science has very little consideration of scientific processes,
The guthor attempts to analyze the components of such a preparatory program.

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

fig-a 1ist of participating institutions, project directors, and information
ertinent to each project,

\
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&Panzer,'H. C. "Children and Their Science Teachers," Joyrnal of Research in
Science Teachina, Vol. 1 (Jure 1963), pn. 177-183.” This articie expiores
the realm of the child's world for fruitful lesds in the preparaiion of
elementary school teachers of science. Teachers need a better preparation

.Jn the behavioral and natural sciences. , R

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

Rosen, Sidney, l'eller, Charlés M. and Gaides, G. Edward. "Science and Methods
for Teachers-To<Bz." The Elementary School Jeurnal, Vol. 69, No. 3
(December 1968), pp. T37-T42. A discussion of implications fbg\;%acher

education arising out of the non-science programs.

- Ritterbush, Philip C. "Science Teaching and the Future," The Science \Teacher,

Vol 36, Ilo. 6 (September 1969), pp. 32-39. The author describes several
. new approaches to science which teachers must begin to concern themselveswith.

Thiery 'Horbert D, "The Role of the Elementary School Teacher in Relation to =
the Curriculum Reform Movement," Science Education, ¥c1. 51 (April 1967),

- pp. 282-286. Emphasis on the importance of .the teacher and her knowledge
of, the pupil in development of new science curricuium.

Thompson, J. L. "A Mew {lethod of Teaching Science," Science Education, Vol. 48

- (October 1964), pp. 90-92. .An outline of a series of lectures given in
England on conient and methods of science teachina. A dogmatic tyne of

- instruction is avoided and newer methodology is emphasized,

Westmeyer, Paul. "Cooperative Science Curriculum Development," Education, Vol.
87, 1lo. 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 loca] state, and Rational
agencies. ‘ .

F. -Teaching ldeas.

Andrew, flichael D. "Elementary School Science; Alterriative for the Teacher,"
Science and Children, Vol. 6 !'o. 8 (May 1969), pp. 17-19. Some guidelines
TOr teachers are presented for developing. a modern science curriculum.

Boulos, Sami. "Are You Teaching Science Unscientifically?" Science and Children,
Vol. 2, Mo. 7 (April 1965), p. 25. Is science a matter of perceiving or
being t0o1d? ‘

Cooper, tloyd G. and Wi11is, 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 vhich
emphasizes classroom experience in teaching training programs in order to
come to @ better understanding of children.

DeRoche, Edward F. "Some Creative Activities In Elementary Science! Catholic

‘ School Journal, Vol. 67 (December 1967), pp. 54-55. A Tist of several
creative excercises used in a study of creativity and science achievement
done by the author.

. .- @Li v ' ".T ,
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Dixon, Hancy. "Science On Saturday," Cathloic School Journai, Vol. 67 (December
. 1967), pp. 48-50+., Description of an innaovative science program (behavioral
“objectives, units) designed for a group of disadvantaged fourth, fifth and

sixth grade children. '

Gray, dJoan 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 llay to Teach Science for Every Teacher for
Every Grade," The Grade Teacher, Vol, 82 (January 1965), pp. 40-67. This
article gives Tesson plans for teaching the following units: Balance board,
cell, hydrephonics, crystals. B -

Hart, Hazel C. "Classroom Structures Rapidly Changing, " Education, (Dec. 1965}
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. , T ,

Lansdown, B. and Dietz, T. “Free Versus Guided Experimentation," Science Educa-
tion, Vol. 49 (April 1965),| pp. 210-213. Definition of .Open-ended, ' Free-

_‘guided and Discovery-approach with experimentation on the two.. . °

Levine, Sheldon. "How to Get Statted in the New Science," Grade Teacher, Vol. 85,
the discovery approach arexcited from the Mahopac, M. Y. project.- ’

Lipson, Joseph I,  "An Indiviaualized Science Laboratory," Science and Children,
Vol. 4 (December 1966), pp. 8-12, Description of an experimental indivi-
dualized laboratory-type science program developed at the University of
Pittsburgh for use with readérs and non-readers in grades K-6.

0'Toole, Raymond J. "A review of Attempts to Individualize Elementary Sthool
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 Tend them-
. selves toQ individualization procedures. ‘
Paige, Joseph C. "Disadvantaged Children and Their Parents," Science and Children
7 Vol, 2 (March 1965), pp. 11-13. Description of Howard University's Elemen-
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
Tearning 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.

Rodrique, 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 article reviews the author's experiences in a first grade
class after attending an NSF Institute. NSF experienoe helped to teach

: science,health, health habits and other areas to her class, ,
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Ruchlis, Hy. "How prec1se Shal] te Be," Phy51cs Teacher, Vol. 2 (Apr11 1964), P.
~175.. This is a Tetter-to-the-editor, answering J. W. Buchta's editoral in
January 1964 Physics Teacher. In the area of e¢ementary science the
° . preciseness cannot be answeﬁegiso1ey in terms of reference to subject - o,

matter,

Samples, Robert E, "hotes on.Teachyng" Science," Science and Ch11dren, Vol.
(March 1968), pp. 28-30. Presepntation of idea that scCience is f]ex1b1e
as well as factual. Suggestions\ given fob teaching prohlem Solving using
both intuitive and substantive material. ,

/ "Science Among the Bricks and Mortar," Jhe Sc1ence Teacher, Vol. 35, No. 9 (Dec.
, 1969), pp. 27-31. A series of articles in which science educators describe

how they have incorpcrated both the ountain and inner-city environments
BRhades into their science programs. W

Schippers, John V. "Why Not Discovér the»L w of. the Lever?" Science and Children
Vol. 2 (Movember 1954), pp. 5-7. A distyssion of the lever as a vehicle for
learning by discovery. '

"Science Teachers Advised to Base Lessons Upon Ythe Ch11d s Honderment at Nature,"
Education Summary, Vol. 20 (Wovember 1, 196R), p. 6. Two examples of how
. teachers built a science 1esson by cap1ta11z1ng on a moment when children
expressed curiosity.

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

Sours, Charles V. "The Personal InterV1ew as a Tool-in Process Teaching," School
Science and Mathematics, Vol. 67 (June 1967), pp. 503-506. A plea for the
use of personal” interview in ‘the teaching of s¢ience 1nc1ud1ng description
of several experiments-utilizing this method.

Subarsky, Zachariah. "Communication: A Goal of E1enentary Science Teaching,"

\ Science and Children, (March 1966), pp. 18-19. Stresses importance of
- communication and gives some activities which the science teacher could
use o 1mpwn"e it.

Sherman, Jack. "A Science Opener." Science and Children, Vol. 8, No. 6 (March
1971), pp. 28-29. A new way to start.a sc ience program. A kit designed

~ to develop enthusiasm and interest in further science activities. .
lebster, John 1. "A Science Program for the Disadvantagetd Child," Science
~ Education, VYol. 54, No. 1 (January/March 1970), pp. 49-53. The author
NI . offers teachers some procedures and techniques which prove to be very
helpful when working with disadvantaged children.

G. Misce]] aneous (résearch, fac111t1es, 1mp1ementat1on, et cetera)

Atkin , J. Myron. 'Sc1ence in the Elementary Schcol," Reyiew of Educationdl
Research, VYol./34 (June 1964), pp. 263-272. Rev1ew9 reseamch in areas of
h1idren s sBience concepts, teaching science, -children's 1nterésts,curr1cu-
lum, and instructional mater1a1s and’organ1zat1on.




S Atk1nJ{ "Some Evaluation Problems in a Course Content Improvement Project " -
. ourna] of Research in Science Teaching, Vol..1 (June "1963), pp. 129-132
. In this article, A:kin brings into sharp focus one of the imporatnt issues
’ ”// °. of the day: The related questions of when, how and by Whom learning goals

) o 7 i
a -~

%, should be stated in curriculum building and su1tab1lity of trand1t1ona1
procedures for evaluating them.

.Belange, Naur1ce. "Study of Teaching and the Hew Science Educat10n Curricula,"

The Science Teacher, Vol. 31 (November 1964), p. 31. Brief survey intended

to call attent1%25to the importance of considering what events take place

.-« dn the classroofy between teachers and pupi]s, and suggest a few avenues
. .0f study
Blosser, Patricia E. and Howe, Robert Y. "An Ana]ys1s of Research On E]ementary
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;
T 1nc1uced an excellent set of references.
‘ Bradley, R. C. and Earp,”N. Wesley. "A Method of Produc1ng Up-to- -Date Science
Material fdr Elementary Children, " Bournal of Research in Science Teaching,
-+ Yol. 4, No. 2 (1966-67), pp. 102-105. A stua"mnvolving the rewriting of
an art1c1e from Scientific American for grade six children.
‘ Brautigan, Walter F. ~"Recent Science Materials," The Instructor, Vol. 70 (dan. -
\ 1967), pp. 100-101+. List of materials available, date published, author, s
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Lunn, Mervel S. "Many MateFials Serve the Science Program," The Instructor, Vol.

.76 (January 1967); p. 94. Emphasis on the use of the multimedia approach
im teaching science, including @ list of materials basic to an adequate
science centier. .
Mattera, Gloria and Alexander, Rosemary. "Mew Sciencc ‘Equipment and Materials,"
The Instructor, Vol. 77 (January 1968), pp. 122-123. UDescription of science
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Tyler, Ralph W. "Assessing the Progress of Education in Science,” The Science
.Jeacher, Vol. 33 (September 1966), pp. 11-14, A description of the wdrk
“dona in Mational Assessment (sponsored by the Carnegie Corporation) with .
particular reference to science.

Ty]er, Raiph ¥. "“Rasources, Models, and Thesry in the Improvement of Research
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