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Preface

This bibliography represents a pioneering attempt to identify and categorize the
substantive literature related to the integration of science and mathematics teaching and
learning. It is a timely document intended for classroom teachers, teacher educators,
curriculun. specialists, and researchers who are interested in studying or promoting
integration of science and mathematics in schools. It is also intended that this
bibliography will be periodically updatec as theory and practice related to integration
evolve.

This document is the product of a collaborative effort involving the ERTC Clearinghouse
for Science, Mathematics, and Environmental Education; the National Center for
Science Teaching and Learning; the National Science Foundation; and the School
Science and Mathematics Association. These agencies have joined in developing this
bibliography to aid educators in the ongoing quest to promote increased understanding
of the connections among science, mathematics, and technology in our everyday affairs.
A fundamental idea of this quest is that the disciplines of science and mathematics share
a common core, the search for understanding through inquiry.

Readers are invited to submi: recommendations and comments regarding this bibliography
to the ERIC Clearinghouse for Science, Mathematics, and Environmental Education
(ERIC/CSMEE), Room 310, 1200 Charmbers Road, Columbus, OH 43212. With your
help this bibliography will serve as a vehicle to advance scholarship in the area of
integrating science and mathematics teaching and learning,

David L. Haury, Director
ERIC/CSMEE
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Introduction

As one goal in the America 2000 education strategy, U.S. President George
Bush has proclaimed that, “U. S. students will be first in the world in science and
mathematics achievement.” (Bush, 1990, p. 9) Current literature related to reform in
science and mathematics education endorses the integration of science and mathematics
teaching and leaming as a means of improving achievement and attitudes within both
disciplines.

The significance and timeliness of this compilation of the literature related to
integrated science and mathematicsteaching and learning is established by the following
excerpts from five recent education reform documents. These documents address the
interrelated nature of science and mathematics along with implications for curricula and
instructional practice.

Science for all Americans suggests a symbiotic relationship between science
and mathematics:

The alliance between science and mathematics has a long history, dating back
centuries. Science provides mathematics with interesting problems to inves-
tigate, and mathematics provides science with powerful tools to use in analyz-
ingdata....Science and mathematics are both trying todiscover general patterns
and relationships, and in this sense they are part of the same endeavor.
(Rutherford & Ahigren, 1990, pp. 16-17)

In Project 2061. Science for all Americans. Summary (American Association
for the Advancement of Science, 1989), this perspective is translated into curricula
recommendations:

The national council’s recommendations include some topics that are not
common in school curricula. Amongthose topics are the nature of the scientific
enterprise, and how science, mathematics, and technology relate toone another
and to the social system in general. (p. 5) The school curricula—from
kindergarten through twelfth grade —[among othur things)... must be
changed...to weaken or eliminate rigid disciplinary boundaries. to pay more
attention to the connections among science, mathematics, and technology...
(p. 10)

A similar position is reflected in the mathematics education reform document,
Reshaping School Mathematics. A Philosophy and Framework for Curriculum (Na-
tional Research Council, 1990). —

Since mathematics is both the language of science and a science of patterns, the

special links between mathematics and science are far more than just those
between theory and applications. The methodology of mathematical inquiry
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2 « Introduction

shares with the scientific method a focus on exploration, investigation, conjec-
ture, evidence, and reasoning. Firmer school ties between science and
mathematics should especially help students’ grasp of both fields. (pp. 44-45)

In Zverybody Counts. A Report to the Nation on the Future of Mathematics
Education (National Research Council, 1989), the curmricular relationship between
science and mathematics is discussed:

Now much more than arithmetic and geometry, mathematics today is adiverse
discipline that deals with data, measurements, and observations from science;
with inference, deduction, and proof; and with mathematical models of natural
phenomena, of human behavior, and of social systems. (p. 31)

Recommendations for instructional practice related to integrated science and
mathematics teaching permeate the National Council of Teachers of Mathematics’
Curriculum and Evaluation Standards for School Mathematics (1989). For grades K-
4,5-8, and 9-12 respectively, the standards recommend *“‘ins _uctional practices charac-
terized by content integration” (p.20), “‘connecting mathematics to cther subjects and to
the world outside the classroom” (p.70), and “the use of real-world problems to motivate
and apply theory” (p.126).

Philosophically and theoretically, there is stror ¢ support for the integration of
science and niathematics teaching and learning as a w. _ to improve and enrich the
science and mathematics learning experiences. This bibliography has been prepared for
classroom teachers, teacher educators, curriculum reformers and developers, and
educational researchers interested in the exploration of the topic of integrated science
and mathematics teaching and learning.

This bibliography of integrated science and mathematics teaching and learning
literature has been divided into five sections: Curriculum, Instruction, Research,
Curriculum—Instruction, and Curriculum—Evaluation. A narrow definition of cur-
riculum has been used. The curriculum relates to intended leamings or the outcomes of
being educated. Citations in the Curriculum section primarily deal with the content in
acourse or group of courses or simply put “what students are taught”. Instruction is the
process of implementing the curriculum. It refers to the structuring of the learning
environment tocoordinate ' sments of time, space, materials, equipment, and personnel.
Sim 'y put, citations in the Instruction section primarily relate to “how students are
taught”. While it is recognized that the instruction literature must initially deal with the
curriculum, those documents that have been placed in this category primarily deal with
the instructional elements. The Research section of the bibliography includes research
documents that generate new knowledge and understandings from both qualitative and
quantitative perspectives of inquiry. Thc Research section also includes reviews of
research. Two additional sections were used in order to classify curriculum programs
that include instructional activities (Curriculum—Instruction section) and evaluatiot: of
curriculum programs (Curriculum—Evaluation section). It should be noted that while
most of the citations can be distinctly placed in one of the bibliography sections, there

© __some that cannot, and these placeme: t decisions were based upon the primary focus
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of the document.

Although there are 555 citations in the bibliography, this listing is not intended .
to be exhaustive. The editor apologizes to any author whose work in this area has been
inadvertently omitted, and communication as to any omissions would be appreciated.
This bibliography is not intended as a final product, but will be periodically updated.
Copies of the documents referenced in the bibliography are housed in the library of the
National Center for Science Teaching and Learning at The Ohio State University,
Columbus, Ohio.

The topic of integrated science and mathematics teaching and learning is not
new. The earliest document referenced in the bibliography was published in 1905 in
School Science and Mathematics. Atthe turn of the century, numerous articles appeared
in this same journal published by the Central Association of Science and Mathematics
Teachers (CASMT). In 1970, this association was renamed the School Science and
Mathematics Association (SSMA) and their journal, School Science and Mathematics,
continues to be a principal source for integrated science and mathematics articles.
National funding agencies have also been involved in integration efforts. The National
Science Foundation has funded various curriculum projects and sponsored two national
level integration conferences: The Cambridge Conference on the Correlation of Science
and Mathematics in the Schools (1967), and most recently The Wingspread Conference
for A Network for Integrated Science and Mathematics Teaching and Leaming (1991).

A cursory look atthe bibliography reveals that there is a plethora of terms being
used to refer to integration (e.g., connections, cooperation, coordinated, correlated,
cross-disciplinary, fused, interactions, interdepend...t, interdisciplinary, interrelated,
linked, multidiscipiinary, transdisciplinary, and unified). These terms represent various
degrees of integration including mathematics taught as a prerequisite tool for science,
mathematics applied to science problems, science phenomena translated into math-
ematical terms, and . cience and mathematics taught in concert in a real-world, problem-
solving context,

A comparison of the separate sections of the bibliography indicates that the
documents related to instruction permeate ihe literature. Specifically, there are 251
documents in the Instruction section as compared to 84 in the Curriculum section, 41 in
the Research section, 166 in the Curriculum—Instruction section, and 13 in the
Curriculum—Evaluation section. Science-related areas such as consumer education,
energy education, engineering, environmental education, marine education, nutrition
education, science career education, technical educatiori, and vocational education
naturally provide experiences and activities related to both science and mathematics.
The integration of science and mathematics often develops from the nature of the topics
rather than by thoughtful intent. Consequently, there are many instructional documents
in the bibliography that are associated with these areas of science education.

The instruction literature was reviewed in terms of science concepts and
processes, mathematics concepts and skills, and grade level distribution. Analysis of this
literature reveals that most of the documents are basically science instructional activities
or lessons which include mathematics-related concepts. The science processes of
classifying, collecting and organizing data, communicating, controlling variables,

E l{llC developing models, experimenting, inferring, interpreting data, measuring, observing,
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predicting, and space-time relationships were most frequently cited in the instruction
literature, The most frequent :nathematics concepts/skills mentioned or inipiied
include: angular measurement, estimation, formulas and equations, fractions, function,
geometry, graphs, modeling, pattemns, percentage, probability and statistics, problem
solving, ratio and propostion, and variable. The mathematics concepts are sometimes,
but not often, recognized or stated as objectives in theactivities, These same science and
mathematics concepts/processes/skills are most often suggested as appropriate content
for integrated science and mathematics curricula and are more frequently associated
with the physical sciences as compared to the life and ~arth sciences. (See tii:
Curriculum section.) Most of the activities/lessons are designed for upper elementary
and middle school grades (3 through 8). Surprisingly, there are about the same number
of instructional documents related to the primary grades (kindergaiten through 2) as
compared tothe secondary school grades (9 through 12). One would have hypothesized
more instructicnal activities designed for the early grades as these classrooms are often
characterized as self-contained, holistic, integrated learning environments. There are
very few documents related to post-secondary instruction,

Some notable curriculum—instructional programs designed as total programs
or as supplements to the established curricula appear in the literature. Some were
developed in the 1970s, such as the Minnesota Mathematics and Science Teaching
Project (MINNEMAST) and Unified Science and Mathematics for Elementary Schools
(USMES). During the last five years, there has been a resurgence in the development
of programsthat integrate science and mathematics. Recent programs include Activities
Integrating Math and Science (AIMS), Great Explorations in Math and Science
(GEMS), the Jasper Series, Teachiug Integrated Mathematics and Science (TiMS), The
Voyage of the Mimi, and the Second Voyage of the Mimi. Inspection of the Curricu-
lum—Evaluation section, reveals that there is a critical need for more attention to the
assessment of the effects of these programs as related to student science and mathematics
achievement and attitude.

The biblingraphy reveals a profound lack of research documents. Out of 555
citatioss, only 41 or 7% relate to research. Some of the research documents are only
tangentially related to integrates science and mathematics teaching and learning, A
number of research studies relate conservation and seriation skills, graphing ability,
problem solving ability, proportional reasoning, and spatial ability to mathematics and/
or science achievement. These studies relate specific abilities to both science and
mathematics achievement and consequently infer a rationale for the integration of
science and mathematics education. As previously noted, the terminology and definition
of integration is not at all consistent within the literature which precludes reliable and
valid comparisons among research studies. Furthermore, many of the research studies
were designed only to examine the effect of integration on achievement or attitude in
science or mathematics, but not the effect on achievement and attitude related to both
disciplines. There is clearly a need for careful conceptualization and additional research
on integrated science and mathematics teaching and learning.

It is hoped that this bibliography will generate additional thought and research
in order to gain a better understanding of integrated science and mathematics teaching

I 13
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and learning and possibilities for improving and enriching the teaching and lcaming of
these two disciplines. Some areas for exploration include: the development of a
ierarchical arrangement or continuum for the definitions of integration, the develop-
ment cf a theoretical and research-based rationale for integrated teaching and learning
of science and mathematics, the specification of guidelines for infusi~n of integrated
tezching ard leaming of science and mathematics into school practice, and the identi-
fication of high priority research questions related to intzgrated teaching and leamning of
science and mathematics. The expressed goals and objectives of the National Center for
Science Teaching and Learning (NCSTL) Focus Area 5: Integration Across Content
Areas reflect an effort to spearhead the exploration. NCSTL, funded by the Cifice of
Educational Research and Iruprovement, has been instrumental in and supportive of The
Wingspread Conference and the publication of this biblirgraphy. Future projects
include dissemination of the Instruction section of this hibliography as a computer
database, publication of the Wingspread Conference Proceedings, Literature Synthesis
Reports, an Integration Writers Conference, and the coordination of various integration
research projects. As coordinator of the integration focus area, it is my intention to
establish and promote a national, coordinated effort to explore the role of integrated
science and mathematics teaching and learning related totoday’s science and mathemat-
ics education reform movements.
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Note Regarding ERIC Reference Numbers
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Reed, J. A. (1971, November). Integrating the teaching of science and mathematics in
the elementary school. School Science and Mathematics, 71(8), 725-730.

Reeve, W. D. (Ed.). (1931). Mathematics inmodern life. National Council of Teachers
of Mathematics, Yearbook 6. Reston, VA: The National Council of Teachers
of Mathematics. (ERIC Document Services No. ED 096 167)
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Berlin, D. F. (Ed.). (1990, February). SSMILES. Soil structure and ground water.
' School Science and Mathematics, 90(2), 162-164.
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Burger, W. (1987, October). Ode toslinky on its birthday. The Science Teacher, 54(7),
Y~ 2528 04




Instruction ¢ 17
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Teacher, 56(9), 24-217.

Dean, P. G. (1975, January). A view of computing, mathematics and science in British
education. School Science and Mathemarics, 75(1), 21-29.
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Duren, P. E., & Stronck, D. R. (1989, November). SSMILES. Food labels. School
Science and Mathematics, 8%(7), 608-616.,
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Journal of College Science Teaching, 10(3), 164-166.
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Mathematics Teacher, 56(6), 394-399.
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quantitative approach. American Journal of Physics, 49(2), 120-124,

Goldberg, H., & Wagreich, P. (1989, February). Focus on integrating science and math.
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Goldberg, V., Williams, 8., & Hite, S. (1990, February). Edible density. Scivnce and
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approach. School Science and Mathematics, 81(4), 307-314,
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Children, 25(3), 24-26.
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Reproduction Service No. ED 233 905).
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Hein, H. C. (1972, Jvne). What is your share of earth’s water and air resources? School
Science and Mathematics, 72(6), 469-470.
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Hobbs, J. (1985, May/June). Rubik’s cube as a teaching tool for mathematics and
science. School Science and Mathematics, 85(5), 367-373.

Hogan, J. R., & Schall, W, E. (1973, May). Coordinating science and mathematics.
Science und Children, 10(8), 25-21.

House, P. A. (1980, April). Interactions of science and mathematics. A set of activities.
(School Science and Mathematics Association Topics for Teachers Series No.
2). Columbus, OH: ERIC Clearinghouse for Science, Mathematics, and
Environmental Education. (ERIC Document Reproduction Service No. ED
194 350)

House, P. A. (1987, April). An electrifying introduction to algebra. Mathematics
Teacher, 80(4), 301-311,

Humphreys, A., & Dailey, J. (Eds.). (1975). Prop~~ty blocks: Games and activities.
Minneapolis, MN: Minnesota University, Minnesota School Mathematics and
Science Center. (ERIC Document Reproduction Service No. ED 127 167)

Hurst, D. (1980, February). Oursolar system inivades the curriculum. Instructor, 89(7),
72.

Hynes, M., Douglass, C., & Jones, S. (1987, April). SSMILES. Capture recapture:
Sampling with replacement. School Science and Mathematics, 87(4).

Jamsen, J. A., & Laurich, W. (1988. April). SSMILES. The planets in perspective.
School Science and Mathematics, 88(4).

Jean, R. V., & Johnson, M. (1989, October). An adventure into applied mathematics
with Fibonacci numbers. School Science and Mathematics, 89(6), 487-498.

Johnson, M. B., & Burton, G. M. (1986, November). Developing number concepts
through the seasons. School Science and Mathematics, 86(7), 551-558.

Johnsen, R, E. (1972, January). Mathematics - An emerging laboratory science
strengthening the bonds. School Science and Mathematics, 72(1), 39-42.

Johnson, R. K. (1980, February). JH/MS idea factory: Designs for middle school
interdisciplinary studies. English Journal, 69(2), 59-62.

Jones,E.E., & Jones, S. M. (1988, March). SSMILES. A new look in Grandma'’s button
box. School Science and Mathematics, 88(3).

Jones, H., & Bullock, R. (1979). The sweet taste of spring: An integrated approach to
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Outdoor Education Centre. (ERIC Document Reproduction Service No. ED
171 456)

Jones, T. B. (1971). Adventures in science and math. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 168)

Jontos, N. (1989, January). Classification systems. Science Scope, 12(4), 23.

Julyan, C. L. (1989, October). National Geographic Kids Network: Real science in the
elementary classroom. Classroom Computer Learning, 10(2), 30-33, 35-36,
38, 40-41.

Karplus, R. (1962). The science curriculum - One approach. Elementary School
Journal, 62(5), 243-252.

Keamey,E.1. (1979, March). Several routes toexcellence. Scienceand Children, 16(6),
42-43,

Keefer, J. W.,& Kleehammer, D. R. (1990, October). Predicting packumin populations:
Wildlife in a box. The Science Teacher, 57(7), 26-217.

Kersh, M. E., Nielsen, M. E., & Subotnik, R. F. (1987). Techniques and sources for
developing integraiive curriculum for the gifted. Journal for the Education of
the Gifted, 11(1), 56-68.

Kim, H. (1990, November) SSMILES. Clay boat: A fun hands-on activity for
mathematics and science. School Science and Mathematics, 90(7), 642-647.

Kim, H., & Beary, J. (1991, March). SSMILES. Rusting steel wool. School Science
and Mathematics, 91(3), 124-127.

Kinmel, H. (1982, April). Energy topics in the mathematics classroom. School Science
and Mathematics, 82(4), 273-278.

Knapp, C. E. (1979, October). Exploring the outdoors with young people. Sciernce and
Children, 17(2), 22-74.

Knight, C. W,, 11, & Schweitzer. J. P. (1972, February). Using stream flow to develop
measuring skills. The Arithmetic Teacher, 192), 88-89.

Kolodiy, G. O. (1984, February). A Piaget-based integrated math and science program.
Journal of College Science Teaching, 13(4), 297-299.
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Koser, J.F. (1990, September). Doing the doppler: How to drive this concept home.
The Science Teacher, 57(6), 40-43.

Krockover, G. H. (1979, November). Solving everyday problems by applying science
and mathematics principles. School Science and Mathematics, 79%8), 607-
612.

Kroto, J. J. (1988, November). Bridging the gap. The Science Teacher, 55(8), 28-29.

Kuhl, P. W. (1986, April). Wordsearch graphics. Science and Children, 23(7), 12.

Kullman, D. E. (1981, January). Math is where you find it. School Science and
Mathematics, 81(1), 42-50C.

Kurtz, R. (1979, November). Condensing numerical information intocharts, tables, and
graphs in the primary grades. School Science and Mathematics, 79(8), 597-
601.

Kuserk, F. T. (1989, February). How-to-do-it: Measuring discharge and materials
transport in stream ecosystems. American Biology Teacher, 51(2), 100-102.

Lange, J., & Williamson, S. (1990, March). Reeling in data samples. Science and
Children, 27(6), 24-25.

Larkin, H. J., & Rrackett, C. G. (1974). Mathematics prerequisites: A mastery
approach. American Journal of Physics, 42(12), 1089-1091.

Levine, S-H., Strauss, M.J., & Mortier, S. (1986, May). Soap bubbles and logic. Science
and Children, 23(8), 10-12.
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tion. International Journal of Mathematical Education in Science and Tech-
nology, 4(2), 165-174.

Leyden, M. B. (1984, September). The waterplanet. An optical illusion. Scierice Scope,
8(1), 8.
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Children, 23(2), 32-33.

Leyden, M. B. (1986, February). Ex} ..ing nature’s angles. Science Scope, 9(3), 13.

Lind, K. K. (1989, April). Early childhood. Geologist for« day. Science and Children,
26(7), 36-37.
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Lind, K. K., & Milbumn, M. J. (1988, February). Early childhood. Mechanized
childhood. Science and Children, 25(5), 32-33.

Lind, K., & Milburn, M. J. (1988, March). Eariy childhood. More for the mechanized
child. Science and Children, 25(6), 39-40.

Linn,M.C, (1987, November/December). Anappleaday. Science and Children,25(2),
15-18.

Louviere, J. P. (1987, September). Idea bank. Molly on her swing. The Science
Teacher, 54(6), 75.

Lyon, B. C. (1987, November). SSMILES. A trip to the zoo - A lesson in graphing.
School Science and Mathematics, 87(7).
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16(2), 20-21.

MacLeod, S., & Mills, G. (1986). The teaching of science and technology in an
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Lawson, A. E., & Bealer, J. M. (1984). The acquisition of basic quantitative reasoning
skills during adolescence: Learning or development? Journal of Research in
Science Teaching, 21(4), 417-423.

Lehman, J. R., & McDonald, J. L. (1988, Deccmber). Teachers’ perceptions of the
integration of mathematics and science. School Science and Mathematics,
RO(R), 642-649.

Lockwood, J. B. (1959, February). The mathematical processes needed in learning
high- school hemistry and high-school physics. Science Education,43(1). 56-
60.

Maloney, D.P. (1983, April). Proportional reasoning and rule-governed behavior with
the balance beam. Science Education, 67(2), 245-254.

Nachmias, R., & Linn, M. C. (1987, May). Evaluations of science laboratory data: The
role of computer-presented information. Journal of Research in Science
Teaching, 24(5), 491-506.

Padilla, M. J., McKenzie, D. L., & Shaw, E. L., Jr. (1986, January). An examination of
the line graphing ability of students in grades seven through twelve. School
Science and Mathematics, 86(1), 20-26.

Pallrand, G. 1., & Seeber, F. (1984). Spatial ability and achievement in introductory
physics. Journal of Research in Science Teaching, 21(5), 507-516.

Parque, R. A. (1966, May). An experimental study t. investigate the mathematical
needs of students in a traditional physics course. School Science and Math-
ematics, 66(5), 405-409.



36 ¢ Research

Pratt, D. L. (1985, May/June). Mathematics usage in secondary science courses and
textbooks. School Science and Mathematics, 85(S), 394-406.

Reyes, L. H., & Padilla, M. J. (1985, September). Sc:ience, math, and gcndef. The
Science Teacher, 52(6), 47-48.

Russell, J. M., & Chiappetta, E. L. (1981). The effects of a problem solving strategy on
tke achievement of earth science students. Journal of Research in Science
Teaching, 18(4), 295-301,

Smith, E.L., & Padii'a, M. ). (1977). Strategies used by first-grade children in ordering
varying numbers of objects by length and weight. Journal of Research in
Science Teaching, 14(5), 461-466.

Stafford, D. G., & Renner, J. W. (1971, February). SCIS helps the first grader to use
logic in problem solving. School Science and Mathematics, 71(2), 159-164.

Stafford, D. G., & Renner, J. W. (1976). Development of conservation reasoning
through experience. In J. W. Renner, D. G. Stafford, A. E. Lawson, J. W.
McKinnon, F. E. Friot, & D. H. Kellogg (Eds.), Research, teaching, - nd
learning with the Piaget model (pp. 34-55). Norman, OK: Universit, of
Oklahoma Press.

Wheeler, A., & Kass, H. (1977). Proportional reasoning in introductory high school
chemistry. Paper presented at the meeting of The National Association for
Research in Science Teaching, Cincinnati, OH. (ERIC Document Reproduc-
tion Service No. ED 139 620)




Curriculum-Instruction ¢ 37
.4
Curriculum-Instruction

Adair, R.. Ewing, J., Faircloth, S., Nikoghosian, J., Peterson, C., Smith, D., & Wiebe,
S. (Eds.). (1987). Fallintomathand science. K-1. Book 1. Fresno, CA: AIMS
Education Foundation. (ERIC Document Reproduction Service No. ED 283
688)

Adams, P. (Ed.). (1971). Change and calculations: MINNEMAST coordinated
mathematics-science series, unit 24. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 192)

Adams, P. A. (Ed.). (1970). Overview: MINNEMAST. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 164)

Adams, P. (Ed.). (1971). Numbers and their properties: MINNEMAST coordinated
mathematics-science series, unit 27. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 195)

Agler, L. (1987). Liquid explorations. Berkeley, CA: Lawrence Hall of Science Great
Explorations in Math and Science (GEMS).

Agro, 8. (1976). Advertising - USMES teacher resource book (2nd ed.). Newton, MA:
Education Development Center. (ERIC Document Reproduction Service No.
ED 220 299)

Agro, S. (1976). Manufacturing - USMES teacher resource book (2nd ed.). Newton,
Ma:  Education Development Center. (ERIC Document Reproduction
Service No. ED 220 310)

Agro, S. (1977). Using free time - USMES teacher resource book (2nd ed.). Newton,
MA: Education Development Center. (ERIC Document Reproduction Service
No. ED 220 322)

Agro,S.,Beck,B. M., Brady, L.R..Jr.,Keskulla,J., & Klein, P. (1977). Collecting data.
USMES intermediate “how to” set. Newton, MA: Education Development
Center. (ERIC Document Reproduction Service No. ED 220 327)

Agro, S., Beck, R. M., Brady, L. R., Jr., Keskulla, J., & Klein, P, (1977). Graphing.

USMES intermediate “how to” set. Newton, MA: Education Development
Center. (ERIC Document Reproduction Service No. ED 220 330

45



38 « Curriculum-Instruction

Agro, S., Beck, B. M., Brady, L. R,, Jr., Keskulla, J., & Klein, P. (1977). Measuring.
USMES intermed:-- 2 “how to” set. Newton, MA: Education Development
Center. (ERIC ~x ment Reproduction Service No. ED 220 332)

Agro, S., Beck, B. M., Brady, L. R., Jr., Keskulla, J., & Klein, P. (1977). Simplifying
data. USMES intermediate “how to” set. Newton, MA: Education Develop-
ment Center. (ERIC Document Reproduction Service No. ED 220 334)

Agro, S., Beck, B. M., Brady, L. R., Jr., Keskulla, J., & Manfre, E. (1977). Biology.
USMES beginning “how 10" set. Newton, MA: Education Development
Center. (ERIC Document Reproduction Service No. ED 220 325)

Agro, S., Beck, B. M., Brady, L.R.,Jr., & Mantre, E. (1977). Collecting data. USMES
beginning “how to” set. Newton, MA: Fducation Development Center. (ERIC
Document Reproduction Service No. ED 220 326)

Agro, S., Beck, B. M, Brady, L. R., Jr., & Manfre, E. (1977). Electricity. USMES
beginning “how t0” set. Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 220 328)

Agro, S., Beck, B. M., Brady, L. R,, Jr., & Manfre, E. (1977). Graphing. USMES
beginning “how fo” set. Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 220 329)

Agro, S., Beck, B. M., Brady, L. R, Ir., & Manfre, E. (1977). Measuring. USMES
beginning “how to” set. Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 220 331)

Agro, S., Beck, B. M., Brady,L. K., Jr., & Manfre, E. (1977). Simplifying data. USMES
beginning “how to” set. Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 220 333)

Agro, S., & Sampson, S.S. (1977). Soft drink design - USMES teacher resource book
(4th ed.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 320)

Ahouse, J. J. (1987). Fingerprinting. Teacher's guide. Berkeley, CA: Lawrence Hall
of Science Great Explorations in Math and Science (GEMS).

Bakke, J., Bray, E. C., & Reed, E. W. (1972). Natural systems: MINNEMAST
coordinated mathematics-science series, unit 29. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. kD 127 197)

r
.‘J ()



Curriculum-Instruction « 39

The Bank Street College of Education. (1985). The voyage of the Mimi. Scotts Valley,
CA: WINGS for Learning,

The Bank Street College of Education. (1989). The second voyage of the Mimi. Scoits
Valley, CA: WINGS for Learning,

Barber,J. (1986). Chemi.alreactions. Teacher’'s guide. Berkeley, CA: Lawrence Hall
of Science Great Explorations in Math ard Science (GEMS).

Batver, J. (1987). Bubbleology. Teacher's guide. Berkeley, CA: Lawrence Hall of
Science Great Explorations in Math and Science (GEMS). (ERIC Document
Reproduction Service No. ED 315 301)

Barber, J. (1988). Vitamin C testing. Berkeley, CA: Lawrence Hall of Science Great
Explorations in Math and Science (GEMS).

Barrett, K. (1987). Mapping animal movements. Teacher's guide. Berkeley, CA:
Lawrence Hall of Science Great Explorations in Math and Science (GEMS).

Bell, L. P. (1974). Elementary career education units for integration in subject areas
at grades kindergarten through six. Project SPAN. (ERIC Document Repro-
duction Service No. ED 107 925)

Bernstein-Sidney, E. (1976). Playareadesign and use - USMES teacher resource book
(3rd ed.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 315)

Bernstein-Sidney, E. (1976). Weather predictions - USMES teacher resource book (4th
ed.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 324)

Biersteker, J., Bursheim, J., & Kraby. J. (1971). Angles and space: MINNEMAST
coordinated mathematics-science series, unit 26. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 189)

Blair, K. W., & Edmunds, P. T. (1971). Interpretations of addition and subtraction:
MINNEMAST coordinated mathematics-science series, unit 13. Minneapolis,
MN: Minnesota University, Minnesota School Mathematics and Science
Center. (ERIC Document Reproduction Service No. ED 127 181)

Blair, K. W., & Edmunds, P. T. (1971). Introducing addition and subtraction:
MINNEMAST coordinated mathematics-science series, unit 11. Minneapolis,

47



40 « Curriculum-Instruction

MN: Minnesota University, Minnesota School Mathematics and Science
Center. (ERIC Document Reproduction Service No. ED 127 179)

Blair, K. W., & Forseth, S. D. (1971). Exploring symmetrical patterns: MINNEMAST
coordinated mathematics-science series, unit 14. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 182)

Blair, K. W., & Forseth, S. D. (1971). [Introducing symmetry: MINNEMAST
coordinated mathematics-science series, unit7. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Repraduction Service No. ED 127 175)

Blair, K. W., & Thomson, P. V. (1971). Numbers and counting: MINNEMAST
coordinated mathematics-science series, unit9. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 177)

Bliss, S. M. (1972). Do you see what I see. Project on elementary school mathematics
and science. Urbana, IL: University of Ilinois.

Blueford, J. R., & others. (1985). Science, math, and technology. K-6 science
curriculum. Reston, VA: Geological Survey (Department of Interior);
Fremont, CA: Math Science Nucleus. (ERIC Document Reproduction Service
No. ED 265 048)

Board on Mathematical Sciences. (1986, October). Mathematics: The unifying thread
in science. Notices of the American Ma./.cmatical Society, 33(5), 716-733.

Bolduc, E., Friedman, B., Gebaile, T. H., Gelmers, A. L., Greenstadt, M., Hammond,
E. E., Jr., Haygood, N., Kadesch, R. R., Lindsay, F., Meyer, E., Starkey, R.,
Thwaites, B., Tuske, A.M., Zant, J. H., & Sandmann, W. (1963). Mathematics
through science. PartII: Graphing, equations and linear functions. Teacher
commentary. Preliminary edition. Stanford University, CA: School Math-
ematics Study Group. (ERIC Document Reproduction Service No. ED 190
389)

Brady, L. R., Jr. (1977). Getting there - USMES teacher resource book (2nd ed.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 308)

Brady, L.R.,Jr. (1977). Orientation - USMES teacher resource book (3rd ed.). Newton,
MA: Education Development Center. (ERIC Document Reproduction Service
No. ED 220 313)

45



Curriculum-Instruction * 41

Brady,L.R.,Jr., &Keskulla,]J. (1977). Growing plants - USMES teacher resource book
(2nd ed.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 309)

Bray,E.C., &Redin, P. (1971). Multiplicationand motion: MINNEMAST coordinated
mathematics-science series, unit 25. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 193)

Brown, F. F. (1984). Nutrition education: An integrated multigisciplinary approach.
Nutrition education curriculum for Georgia middle schools, grades 5-8.
Atlanta, GA: Georgia Department of Education. (ERIC Document Reproduc-
tion Service No. ED 271 465)

Brown, W. R., & Wall, C. E. (1976). Career education resource units. Middle school:
Vol. 1. Washington, DC: Office of Education (DHEW). (ERIC Document
Reproduction Service No. ED 142 783)

Brown, W. R., & Wall, C.E. (1976). Career education resource units. Middle school:
Vol. I, Washington, DC: Office of Education (DHEW). (ERIC Document
Reproduction Service No. ED 142 784)

Brown, W.R., & Wall, C. E. (1976, November). A look at the integration of science
and mathematics in the elementary school - 1976. School Science and
Mathematics, 76(7), 551-562.

Buegler, M.E. (1988). Discovering density. Teacher’s guide. Berkeley, CA: Lawrence
Hall of Science Great Explorations in Math and Science (GEMS).

Bussey, M. K. (1976). Bicycletransportation- USMES te..>"wer resource book(2nd ed.).
Newton, MA: Education Development Center, (ERIC Document Reproduc-
tion Servic~ No. ED 220 300)

Bussey, M. K. (1976). Describing people - USMES teacher resource book (5th ed.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 304)

Bussey, M. K. (1976). Designing for human proporiions - USMES teacher resource
book (4th ed.). Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 220 306)

Bussey, M. K. (1976). Protecting property - USMES teacher resource book (1st ed.).

Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 22C 316)

45



42 « Curriculum-Instruction

Bussey, M. K. (1977). Classroom management - USMES teacher resource book (2nd
ed.). Newton, MA: Education Development Center. (ERIC Document Repro-
duction Service No. ED 220 302)

Bussey, M.K. (1977). School rules - USMES teacher resource book (2nd ed.). Newton,
MA: Education Development Center. (ERIC Document Reproduction Service
No. ED 220 317)

Calvert, J. B., Tuttle, E. R., Martin, M. S., & Warren, P. (1981, February). The age of
Newton: An intensive interdisciplinary course. History Teacher, 14(2), 167-
190.

Cohen, H., & Staley, F. (1982, November). Integrating with science: One way to bring
science back intothe elementary school day. School Science and Mathematics,
82(7), 565-572.

Crumb, G. H., & Barry, D. (1968). An exploratory project on training elementary
teachers in mathematics and science. Emporia, KS: Kansas State Teachers
College; San Jose, CA: San Jose State College. (ERIC Document Reproduc-
tion Service No. ED 025 439)

David, E. (Ed.). (1971). Investigating systems: MINNEMAST coordinated mathemat-
ics- science series, unit 15. Minneapolis, MN: Minnesota University, Minne-
sota School Mathematics and Science Center. (ERIC Document Reproduction
Service No. ED 127 183)

Davis, E. R. (Ed.). (1971). Scaling and representation: MINNEMAST coordinated
mathematics-science series, unit 18, Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 186)

Disinger, J. F., & Lisowski, M. (1985). Teaching about hazardous and toxic materials.
Teuching activities in environmental education series. Columbus, OH: ERIC
Clearinghouse for Science, Mathematics, and Environmental Education, (ERIC
Document Reproduction Service No. ED 273 432)

DiVincenzo, R. M. (1973, June). Measurement-Science: An elementary program in
math-science curriculum development. School Science and Mathematics,
73(6), 444-452,

Donahoe, C., Low, B., & Saalfield, J. (1977). Design lab. USMES “how t0” series.
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 335)

DU




\ Curriculum -Instruction * 43

Dyrud, G. H., & Page, L. M. (1971). Describing and classifying: MINNEMAST
coordinated mathematics-science series, unit3. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 171)

Dyrud, G. H., & Page, L. M. (1971). Numeration: MINNEMAST coordinated
mathematics-science series, unit 6. Minneapolis, MN: Minnesota University,
Minnesota School Mathematics and Science Center. (ERIC Document Repro-
duction Service No. ED 127 174)

Dyrud, G. H., Page, L. M., Klaits, B. G.. & Keed, E. W. (1971). Observing properties:
MINNEMAST coordinated mathematics-science series, unit 8, Minneapolis,
MN: Minnesota University, Minnesota School Mathematics and Science
Center. (ERIC Document Reproduction Service No. ED 127 176).

Echols, J. C. (1986). Hide a butterfly. Teacher's guide. Berkeley, CA: Lawrence Hall
of Science Great Explorations in Math and Science (GEMS).

Edmunds, P. T., & Schrankler, W.J. (1971). Introducing measurement: MINNEMAST
coordinated mathematics-science series, unit 5. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 173)

Education Development Center. (1969). Goals for the correlation of elementary
science and mathematics. The report of The Cambridge Conference on the
Correlation of Science and Mathematics in the Schools. New Y ork: Houghton-
Mifflin. (ERIC Document Reproduction Service No. ED 042 599)

Gleason, A. M. (1968, January). Science, math, and tomorrow’s child. Reportfrom1ne
Cambridge Conference. The Instructor, 77(5), 54-56.

Goldberg, H., & Wagreich, P. (1991). TIMS (Teaching Integrated Mathematics and
Science) Cu: riculum module for grades 1-8. Chicago, IL: TIMS Project,
University of Illinois at Chicago.

Goodstein, M. P, (1983). Sci-Mat..: Applications in proportional problem solving.
Module one teacher’s guide. Menlo Park, CA: Addision-Wesley. (ERIC
Document Reproduction Service No. ED 301 412)

Goodstein, M. P, (1983). Sci-Math: Applications in proportional problem solving.

Module two teacher’s guide. Menlo Park, CA: Addison-Wesley. (ERIC
Document Reproduciion Service No. ED 501 414)

o1,



44 « Curriculum-Instruction

Gould, A. (1986). Hot water and warm homes from sunlight. Teacher's guide.
Berkeley, CA: Lawrence Hall of Science Great Explorations in Math and
Science (GEMS).

Grogan, J., & Armillay, J. (Eds.). (1978). Nutrition education: An interdisciplinary
approach. Revised edition, 1978. Developed throughan inservice program of
the nutrition education development project. Administered by Luzerne Inter-
mediate Unit 18. Kingston, PA: Luzeme Intermediate Unit 18. (ERIC
Document Reproduction Service No. ED 164 9¢8)

Hall, W. D. (1985). Oceans: A multi-age, integrated subjects curriculum unit.
Bozeman, MT: Montana State University - Bozeman, College of Education.
(ERIC Document Reproduction Service No. ED 269 184)

Hall, W. D. (1085). Outer space: A multi-age, integrated subjects curriculum unit.
Bozeman, MT: Montana State University - Bozeman, College of Education.
«ERIC Document Reproduction Service No. ED 269 183)

Hall, W. D. (1985). Weather: A multi-age, integrated subjects curriculum unit.
Bozeman, MT: Montana State University - Bozeman, College of Education.
(ERIC Document Reproduction Service No. ED 269 182)

Hillen, J. A. (1986). Pieces and patterns: A patchwork in math and science. (Project
AIMS grades 5-9. Book 8). Fresno, CA: AIMS Education Foundation. (ERIC
Document Reproduction Service No. ED 283 707)

Hillen, J., & Hoover, E. (Eds.). (1990). Primarily plants. A plant study for K-3. Fresno,
CA: AIMS Education Foundation.

Hillen, J., Hoover, E., & Mercier, S. (Eds.). (1990). Primarily physics. Investigations
insound, light & heatenergy. K-3. Fresno, CA: AIMS Education Foundation.

Hillen, J., Wiebe, A., & Youngs, D. (Eds.). (1988). Water precious water. A collection
of elementary activities. Grades 2-6. Fresno, CA: AIMS Education Founda-
tion.

Hillen, J., Wiabe, A., & Youngs, D. (Eds.). (1989). Critters. K-6 Life science activities.
Fresno, CA: AIMS Education Foundation.

House, P, A. (Ed.). (1990). Science and mathematics: Partners then...Partners now.
(School Science and Mathematics Association Topics for Teachers Series
Number 3). Bowling Green, OH: School Science and Mathematics Associa-
tion.

N
I




Curriculum-Instruction ¢ 45

Humphreys, A., & Post, T.R. (1970). MINNEMAST recommendations for science and
math in the iniermediate grades. Minneapolis, MN: Minnesota University,
Minnesota School Mathematics and Science Center. (ERIC Document Repro-
duction Service No. ED 127 165)

1.D. 8. {Interdisciplinary studies in general education): A program for the 80’s. (1980).
Orlando, FL: ValenciaCommunity College. (ERIC Document Reproduction
Service No. ED 207 635)

Thrig, E. A. (Ed.). (1971). Introducing multiplication and division, kangaroos and
numbers: MINNEMAST coordinated mathematics-science series, unit 17.
Minneapolis, MN: Minnesota University, Minnesota School Mathematics and
Science Center. (ERIC Document Reproduction Service No. ED 127 185)

Ihrig, E. A. (Ed). (1971). Mapping the globe, transformation: MINNEMAST
coordinated mathematics-science series, unit 28. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center, (ERIC
Document Reproduction Service No. ED 127 196)

Ihrig, E. A. (Ed.). (1971). Using larger numbers: MINNEMAST coordinated
mathematics-science series, unit 20. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 188)

Interdisciplinary studies program. Introduction to teacher’s guide. (1984). Orlando,
FL: Valencia Community College. (ERIC Document Reproduction Service
No. ED 245 768)

Jennings, M. (1971, December). SOCKEMS. Socks it to ‘em in math-science. Science
and Children, 9(4), 5-8.

Jones, C. (1980). Beach profiles and transects. Ocean related curriculum activities.
Seattle. WA: Pacific Science Center. (ERIC Document Reproduction Service
No. ED 289 673)

Keller, M. K., & others. (1980). UMAP modules - Units 105,107-109,111-112, 158-
162. Newton. MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 214 786)

Keskulla, J. (1976). Pedestrian crossing - USMES teacher resource book (5th ed.).
Newton. MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. L'D 220 314)

<1

)



46 » Curriculum-Instruction

Keskulla, J. (1976). Traffic flow - USMES teacher resource book (4th ed.). Newton,
MA:  Education Development Center. (ERIC Document Reproduction
Service No. ED 220 321)

Keskulla, J. (1977). Narure trails - USMES teacher resource book (2nd ed.). Newton,
MA: Education Development Center. (ERIC Document Reproduction Service
No. ED 220 312)

Keskulla, J., & Bussey, M. K. (1977). Eating in school - USMES teacher resource book
(1sted.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 307)

Keskulla, J., & Gubbins, 8. (1977). School 200 - USMES teacher resource book (3rd
ed). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 319)

Kraby, J.. & Rieff, M. (1971). Describing locations: MINNEMAST coordinated
mathematics-science series, unit 10. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 178)

Kraby, J., & Rieff, M. (1971). Measurement with reference units: MINNEMAST
coordinated mathematics-science series, unit 12. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 180)

Kunz,R., & James, R. K. (1975, March). Implementation of an integrated program of
Science: A Process Approach and Nuffield Mathematics. School Science and
Mathematics, 75(3), 258-266.

Lawrence Hall of Science Great Explorations in Math and Science (GEMS). (1987).
Exhibit guide. Shapes, loops & images. Berkeley, CA: Author.

Learning Technology Center. (1991). JASPER series. Nashville, TN: Vanderbilt
University.

Levine, M. C. (1986). Science and math activities and resources for teaching home
economics (S.MA.R.T.). Helena, MT: Montana State Office of the Superin-
tendent of Public Instruction. (ERIC Document Reproduction Service No. ED
275 908)

Lind, M., Williams, A., & Knecht, P. (Eds.). (1987). Out of this world. (Project AIMS
grades 5-9. Book 9A). Fresno, CA: AIMS Education Foundation, (ERIC
Document Reproduction Service No. ED 283 708)

]
D



Curriculum-Instruction « 47

Lomon, E. L., Beck, B., & Arbetter, C. C. (1975, January). Real problem solving in
USMES: Interdisciplinary education and much more. School Science and
Mathematics, 75(1), 53-64.

Maley, D. (1987, May/June). Integrating math and science into technology education.
The Technology Teacher, 46(R), 9-12.

Manfre, E. (1977). Classroom design - USMES teacher resource book (2nd ed.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 301)

Manfre, E., & Dor.ahoe, C. (1977). USMES desigr }ab manual (5th ed.). Newton, MA:
Education Development Center. (ERIC Document Reproduction Service No.
ED 220 298)

Manos, H. (1972, October). Combining mathematics and physics in high school. The
Physics Teacher, 10(7), 385-389.

Memphis State University. (1987). Project WILD: Aquatic education activity guide.
Memphis, TN: Tennessee Administrative Software Clearinghouse. (ERIC
Document Reproduction Service No. ED 289 700)

Muckey, R., Rochat, T., & Lundin, 8. C. (1971). Curves and shapes: MINNEMAST
coordinated mathematics-science series, unit 2. Minneapolis, MN: Minnesola
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 170)

Nuffield Mathematics Project. (1967).1do, and I understand. New York: John Wiley.

Nuffield “science uses mathematics” continuation project. (1976, January). Education
inScience,66,17-18. (ERIC Document Reproduction Service No. EJ 139 869)

Ost, D. H., & Webb, L. F. (1973, November). Teaching strategies for the unification
of elementary school science and mathematics: A model. School Science and
Mathematics, 73(8), 670-674.

Our town integrated studies: A resource. (1987). Andover, MA: Regional Laboratory
for Educational Improvement of the Northeast and Islands. (ERIC Document
Reproduciioa Service No. ED 298 054)

Page, L. M, & Reed, E. W. (1971). Using our senses: MINNEMAST coordinated
mathematics-science series, unit 4. Minneapolis, MN: Minnesota University,
Minnesota School Mathematics and Science Center. (ERIC Document Repro-
duction Service No. ED 127 172)

(=~
JddJ



48 « Curriculum-Instruction

Page, L. M., & Reed, E. W. (1971). Watching and wondering: MINNEMAST
coordinated mathematics-science series, unit 1. Minneapolis, MN: Minnesota
University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 169)

Preparing people for USMES. An implementation resource book. (1975). Newton,
MA: Education Development Center. (ERIC Document Reproduction Service
No. ED 220 336)

Project learning tree. A program of the American Forest Foundation. (1987).
Washington, DC: American Forest Foundation. (ERIC Document Reproduc-
tion Service No. ED 290 612)

Rappaport, D. (1970). Environmental mathematics. School Science and Mathematics,
70(6), 515-521.

Rassmussen, D. (1964). SAM — A correlated sequence in science and mathematics.
The Science Teacher, 31(3), 36-39.

Rogerson, A. (Ed.). (1978). Co-operation between science teachers and mathematics
teachers. Volumes 1-6. Paris, France: Internatiunal Council of Scientific
Unions. (ERIC Document Reproduction Service No. ED 215 867)

Rowe, M. B. (1988). Science helper K-8. [CD-ROM data base]. Gainesville, FL:
University of Florida, Knowledge Utilization Project in Science.

Sampson, S. S. (1977). Design lab design - USMES teacher resource book (2nd ed.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 305)

Sampson, S. S. (1977). Mass communication- USMES teacher resource book(2nd ed.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 220 311)

Sampson, S. S. (1977). Ways to learniteach - USMES teacher resource book (3rded.).
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No, ED 220 323)

Sampson, S. S., & Agro, S. (1977). School supplies - USMES teacher resource book
(2nd ed.). Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 220 318)

Sampson, S. S., Finstein, L. A., & Keskulla, J. (1976). Consumer research - USMES
teacher resource book (2nd ed.). Newton, MA: Education Development
Center. (ERIC Document Reproduction Service No. ED 220 303)

o

0



Q

Curriculum-Instruction ¢ 49

Sands T, (1980). Tools of oceanography. Ocean reiated curriculumactivities. Seattle,
WA: Pacific Science Center. (ERIC Document Reproduction Service No.
ED 289 685)

Schoenfeld, A. H., & others. (1980). UMAP modules - Units 203-211, 215-216, 231-
232, Newton, MA: Education Development Center. (ERIC Document
Reproduction Service No. ED 214 787)

Sneider, C. L. (1986). Earth, moon, and stars. Teacher's guide. Berkeley, CA:
Lawrence Hall of Science Great Explorations in Math and Science (GEMS).

Sneider, C. L. (1988). More than magnifiers. Berkeley, CA: Lawrence Hall of Science
Great Explorations in Math and Science (GEMS).

Sneider, C. L., & Barber, J. (1987). Paper towel testing. Teacher's guide. Berkeley,
CA: Lawrence Hall of Science Great Explorations in Math and Science
(GEMS).

Sohre, B. (Ed.). (1971). Parts and pieces: MINNEMAST coordinated mathematics-
science series, unit 22. Minneapolis, MN: Minnesota University, Minnesota
School Mathematics and Science Center. (ERIC Document Reproduction
Service No. ED 127 190)

Sohre, B. (Ed.). (1971). What are things made of? MINNEMAST coordinated
mathematics-science series, unit 26. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 194)

Spector, B. S., & Phillips, E. R. (1989, January). Excellence in graduate education for
mathematics and science teachers: A sciematics approach. School Science and
Mathematics, 89(1), 40-48.

Stage, E., Thier, H., Cossey, R., & Karplus, R. (1987). Quadice. Berkcley, CA:
Lawrence Hall of Science Great Explorations in Math and Science (GEMS).

Stalker, G. H., Arbetter, C. C., Cooper, D. S., Weitzel, F. D., Weiner, N. G., & Gentile,
P. A. (1978). USMES school study: Effects of school strategies on USMES
utilization. Washington, DC: National Science Foundaticn. (ERIC Document
Reproduction Service No. ED 164 355)

Subarsky, Z., Reed, E. W., Landin, E.R., & Klaits, B. G. (1969). Living things in field
and classroom: A MINNEMAST handbook for teachers of early elementary
grades. Minneapolis, MN: Minnesota University, Minnesota School Math-
ematics and Science Center. (ERIC Document Reproduction Service No. ED
127 166)

07



$0 » Curriculum-Instruction

Training teachers on-site: The spring semester 1974 at Sanostee and Toadlena. Navajo
reading study progress report no. 25. (1974). Alberquerque, NM: New
Mexico University, Navajo Reading Study. (ERIC Document Reproduction
Service No. ED 127 068)

Unified science and nathematics for elementary schools (USMES) “how to” design lab
tech cards. (1972). Newton, MA: Unified Science and Mathematics for
Elementary Schools. (ERIC Document Reproduction Service No. ED 183
367)

USMES background papers (unified science and mathematics for elementary schools).
(1975). Newton, MA: Education Developinent Center. (ERIC Document
Reproduction Service No. ED 176 996)

Vocational development in grades seven, eight, and nine. A resource guide integrating
selected vocational development concepts with eight areas of the curriculum
in grades seven, eight, and nine. (1972). Beacon, NY and Albany, NY: Mid-
Hudson Career Development and Information Center, Mid-Hudson Industrial
Association, New Yotk State Department of Labor, and New York State
Education Department. (ERIC Document Reproduction Service No. ED 065
666)

Vogt, E. E. (Ed.). (1971). Comparing changes: MINNEMAST coordinated mathemat-
ics- science series, unit 19. Minneapolis, MN: Minnesota University, Minne-
sota School Mathematics and Science Center. (ERIC Document Reproduction
Service No. ED 127 187)

Vogt, E. E. (Ed.). (1971). Conditions affecting life: MINNEMAST coordinated
mathematics-science series, unit 23. Minneapolis, MN: Minnesota Univer-
sity, Minnesota School Mathematics and Science Center. (ERIC Document
Reproduction Service No. ED 127 191)

Vogt, E.E.(Ed.). (1971). Numbers and measuring, learning with TRO: MINNEMAST
coordinated mathematics-science series, unit 16. Minneapolis, MN: Minne-
sota University, Minnesota School Mathematics and Science Center. (ERIC
Document Reproduction Service No. ED 127 184)

Wiebe, A. (Ed.). (1990). Finding your bearings. Grades 4-9. Fresno, CA: AIMS
Education Foundation.

Wiebe, A.. & Ecklund, .. (Eds.). (1986). Math + science. A solution. Introductory

investigations. Book 1. Fresno, CA: ATMS Education Foundation. (ERIC
Document Reproduction Service No. ED 283 700)

L
DO




Curriculum-Instruction » 51

Wiebe, A., & Ecklund, L. (Eds.). (1987). The sky's the limit! With math and science.
Aerodynamics. Book 2. Fresno, CA: AIMS Education Foundation. (ERIC
Document Reproduction Service No. ED 283 7u1)

Wiebe, A., Ecklund, L., & B.llen, J. (Eds.). (1986). HardAhatting in a geo-world. 3-4
Book B. Fresnc, CA: AIMS Education Foundation. (ERIC Dccument
Reproduction Service No. ED 283 694)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1986). Overhead and underfoot. Book D
Grades 3-4. Fresno, CA: AIMS Education Foundation. (ERIC Document
Reproduction Service No. ED 283 696)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1987). Glide into winter with math and
science. K-1. Book 2. Fresno, CA: AIMS Education Foundation. (ERIC
Document Reproduction Service No. ED 283 689)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1987). Jaw breakers and heart thumpers.
A study in fun foods and body basics. 3-4. Book A. Fresno, CA: AIMS
Education Foundation. (ERIC Document Reproduction Service No. ED 283
63)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1987). Popping with nower. Book C.
Grade- 3-4. Fresno CA: AIMS Education Foundation. (ERIC Document
Reproduction Service No. ED 283 695)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1987). Seasoning math and science: Fall
& winter. Second grade. Book A. Fresno, CA: AIMS Education Foundation.
(ERIC Document Reproduction Service No. EL 283 641)

Wiebe, A.,Ecklund, L., & Hillen, J. (Eds.). (1987). Seasoning math and science. Spring
& summer. Second grade. BookB. Fresno, CA: AIMS Education Foundation.
(ERIC Document Reproduction Service No. ED 283 692)

Wiebe, A., Ecklund, L., & Hillen, J. (Eds.). (1987). Spring into math and science. K-
1. Book 3. Fresno, CA: AIMS Education Foundation. (ERIC Document
Reproduction Service No. ED 283 690)

Wiebe, A., Ecklund, L., & Mercier, S. ‘Eds.). (1986). Down to earth solutions for math
+ science. Earth science. Book 6. Fresno, CA: AIMS Education Foundation.
(ERIC Document Reproduction Service No. ED 283 705)

Wiebe, A., Ecklund, L., & Mercier. S. (Eds.). (1986). From head to toe. Respiratory,
circulatory and skeletal systems. Book 3. Fresno, CA: AIMS Education
Foundation. (ERIC Document Reproduction Service No. ED 283 702)

N



§2 « Curriculum-Instruction

Wiebe, A., Ecklund, L., & Mercier, S. (Eds.). (1987). Floaters and sinkers. Solutions
for math and science. Densities and volumes. Book 5. Fresno, CA: AIMS
Education Foundation. (ERIC Document Reprouuction Service No. ED 283
704)

Wiebe, A., Ecklund, L., & Mercier, S. (Eds.). (1987). Ourw iderful world. Solutions
for math + science. Environmental studies. Book 7. Fresno, CA: AIMS
Education Foundation. (ERIC Document Reproduction Setvice No. ED 283
706)

Wiebe, A., Ecklund, L., Mercier, S., & Buffington, K. (Eds.). (1987). Funwith foods.
A recipe for math + science. Book 4. Fresno, CA: AIMS Education
Foundation. (ERIC Document Reproduction Service No. ED 283 703)

Wiebe, A., Hillen, J., Youngs, D., & Sutton, K. (Eds.). (1987). Primarily bears. A
collection of elementary activities. Book 1. Fresno, CA: AIMS Education
Foundation.

Winkleman, G. (Ed.). (1991). Mostly magnets. Grades 2-8. Fresno, CA: AIMS
Education Foundation.

Youngs, D. (Ed.). (1990). Soap films and bubbles. Grades 4-9. Fresno, CA: AIMS
Eaucation Foundation.

L0 bu




Curriculum-Evaluation » 53

Curriculum-Evaluation

Arbetter, C. C., Cooper, D. S., Stalker, G. H., Weitzel, F. D., Weiner, N, G., & Gentile,
P. A. (1977). USMES team study: Using resource teams to disseminate and
implement USMES. Newton, MA: Education Development Center. (ERIC
Document Reproduction Service No. ED 164 357)

Arbetter, C. C., Cooper, D. S., Stalker, G. H., Weitzel, F. D., Weiner, N. G., & Gentile,
P. A. (1978). USMES student study: Effects of USMES on student problem-
solving abilities and attitudes. Newton, MA: Education Development Center.
(ERIC Document Reproduction Service No. ED 164 356)

Calandra, A. (1959). A project in the teachiny and development of an integrated
physics- algebra course at the ninth grade level. St. Lowis, MO: Washington
University under Co-operative Researcl: Project No. 403 (7672), of the Office
of Education, U.S. Department of Health, Education, and Welfare.

Goldberg, H., & Wagreich, P. (1991). A model integrated mathematics scie'ice program
for the elexnentary school. Insernational Journal of Educational Research,
14(2), 193-214,

Goldberg, H., & Wagreich, P. (1991). Teaching integrated math and science: A
curriculum and staff development project for the elementary school. Proceed-
ings of the 1988 American Mathematical Society, 1, 63-129,

Hardy, C. N. (1968, June). Integration of mathemu.tics and science curriculum. Final
report. Washington, DC: Office of Education Bureau of Research (DHEW).
(ERIC Document Reproduction Service No. ED 032 232)

Shainline, M. (1987). Program to integrate math and science: Evaluation report.
Albuquerque, NM: Albuquerque Public Schools. (ERIC Document Repro-
duction Service No. ED 384 688)

Shann, M. H. (1975). An evaluation of unified science and mathematics for elementary
schools (USMES) during the 1973-74 school year. Boston, MA: Boston
University. (ERIC Document Reproduction Service No. ED 135 861)

Shann, M. H. (1977). Evaluation of an interdisciplinary, problem solving _urriculum
in elementary science and mathematics. Science Education, 61(4), 491-502,

Shann, M. H,, Reali, N.C., Bender, H., Aiello, T., & Hench, L. (1975). Student effects
of an interdisciplinary curriculum for real problem solving: The 1974-75
USMES evaluation. Final report. Boston, MA: Boston University. (ERIC
Document Reproduction Service No, ED1135 864)

bi



54 ¢ Curriculum-Evaluation

Shann, M. H., Reali, N. C., Bender, H., Aiello, T., & Hench, L. (1975). Student effects
of an interdisciplinary curriculum for real problem solving: The 1974-75
USMES evaluation. Summaryof final report. Boston, MA: Boston University.
(ERIC Document Reproduction Service No. ED 132 184)

Shoresman, P. B. (1976, November). Project on elementary school mathematics and
science. Finalreport, Washington, DC: National Science Foundation. (ERIC
Document Reproduction Service No. ED 137 134)

White, E. P. (1976). The relationship between selected characteristics of regional
USMES resource teams to differences in levels of the USMES program.
Newton, MA: Education Development Center. (ERIC Document Reproduc-
tion Service No. ED 180 748)




[ERIC




