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Center Comments
This bulletin is the first ERIC/SMAC newsletter devoted

to mathematics education. The SMAC Clearinghouse has
been growing by leaps and bounds and now processes
mateeials in science education, mathematics education, and
environmental education. To keep abreast of this growth,
separate newsletters are now being issued for each of these

L. areas. Mathematics education and science education news-
letters will be issued four times a year on a quarterly basis.
Newsletters for environmental education will be issued eight
times a year. If you are receiving a newsletter which is not

Le-1 in your area of interest, please send us this information so
O` that we may correct our mailing lists. If your colleagues
Cr' would like to be added to our mailing list, be sure they

specify which newsletter (s) they wish to receive.

U.!
Let's Get Acquainted

Mathematics education is a recent addition to the ERIC
system. Therefore this newsletter issue is devoted to
acquainting you with the operations and services of the
mathematics section of the Science and Mathematics In-
formation Analysis Center (SMAC) . Future newsletters
will contain information on instructional materials, edu-
cational programs, research grants, short research reviews
and special bibliographies. We would appreciate your sug-
gestions for future newsletters or receipt of announcements
or other material that should be disseminated to the mathe-
matics education community.

The mathematics education section of the SMAC Clear-
inghouse began formal operation in March 1970. In this
first year we have received approximately 2,000 mathe-
matics documents, of which 1,500 were judged appropriate
to mathematics education and were processed. Materials
in mathematics education submitted to ERIC before March
1970 were processed by several different clearinghouses,
with the bulk of this material coming gradually to the
Science Education Clearinghouse. Thus the mathematics
education document base in the system, while incomplete,
is nevertheless broader than our first year's efforts. We need
the cooperation of everyone in the mathematics education
community if we are to continue to build a more substantial
base.

We enter our second year with a new Associate Director
for Mathematics Education. Dr. Jon L. Higgins, who
joined our staff last year from Stanford University, has
been appointed associate director for the 1971-1972 year.
Dr. F. Joe Crosswhite continues with the center as a
faculty research associate. In addition, Dr. Marilyn Suydam
also joins the center as a faculty research associate for
1971-1972. She will be on part-time leave from Pennsyl-
vania State University during this year.

O

CALL FOR RESEARCH PAPERS
NCTM Annual Meeting

Research Reporting Sessions are again planned for the
NCTM Annual Meeting in Chicago, Illinois (April 16-20,
1972). The sessions will be jointly sponsored by the Coun-
cil and the AERA Special Interest Group in Mathematics
Education. Sessions will be planned around the following
broad research categories: (1) aspects of mathematics
learning, (2) teacher education and evaluation, (3) mathe-
matics instruction and instructional materials, (4) mathe-
matics achievement and its correlates, (5) general research
topics in mathematics education. The paper may be of any
length but presentations will be limited to 12-15 minutes.
A paper which has been published or presented to another
national meeting should not be submitted.

A committee will be appointed to screen proposals and
select papers for presentation. Although a research cate-
gory should be indicated for each submitted paper, papers
will be judged on quality and not upon appropnateness to
any category. Approximately 20 papers will be selected for
presentation.

PROCEDURES FOR SUBMITTING PROPOSALS
FOR PAPERS

Those wishing to present a paper must submit six copies
of a proposaltypewritten, double spaced, and not to
exceed 1000 words. The proposal should contain the fol-
lowing information in order:

A. The mailing address of the sender (in the upper right
hand corner).

B. The appropriate category for the paper. (in the upper
left hand corner).

C. Names of the author(s) and institutional affilia-
tion(s). It is assumed that the first listed author will
make the presentation unless otherwise indicated.

D. Title of the paper.
E. A summary of the paper to be presented describing

the purpose and significance of the research, the
conceptual framework, the procedures, the analysis,
the results, and the conclusions if appropriate.

With each proposal submitted, the sender should enclose
two self-addressed postcards. One will be used to acknowl-
edge receipt of the proposal and the other to notify.the
sender of the decision of the screening committee. Decisions
upon each proposal will be made by February 12, 1972.

WHERE TO SUBMIT PROPOSALS
The proposal should be submitted as soon as possible,

but in all cases before December 31, 1971 to:
Jon L. Higgins, Associate Director
ERIC Information Analysis Center for

Science and Mathematics Education
1460 West Lane Avenue
Columbus, Ohio 43210



EDRS Contract and
Prices Change

The ERIC contract concerning the operation of the ERIC
Document R Jproduction Service (EDRS) has been
awarded to LEASCO Information Products, Inc. As of
March 21, 1971, the EDRS contract with the National
Cash Register Company was terminated. Due to this
change, a new order form, ordering information, and
microfiche and hardcopy prices have been established.

New ERIC Reports prices are listed below:

MICROFICHE DUPLICATES
Request by Title, each title $0.65
Standing Orders, each fiche $0.089
Special Collections, each fiche $0.140
Back Collections, each fiche 50.089

HARDCOPY, Requests by Title
Pages 1 - 100 $ 3.29
Pages 101 - 200 $ 6.58
Pages 201 - 300 $ 9.87
Pages 301 - 400 $13.16
Pages 401 - 500 $16.45

Each additional
1 - 100 page
increment $ 3.29

Book Rate or Library Rate postage is included in the
above prices. The difference between Book Rate or Library
Rate and first class or foreign postage (outside the con-
tinental United States) rate will be billed at cost. There
will be no handling charges. All orders must be in writing
and payment must accompany orders under $10.00.

The new ERIC Reports order form, as shown on Page
4, is available from:

ERIC Document Reproduction Service (EDRS)
P.O. Drawer 0
Bethesda, Maryland 20014.

Prices and contract terms and conditions, which appear
on the back of the order form, are on Page 5.

For further information, write:
J. Peter Maucher
Manager of Institutional Sales

OR
E. Brien Lewis
Manager of Client Services.
(Both are at the above mentioned EDRS address.)

All correspondeoce and orders for EDRS services should
be sent to the permanent address given above.

Publication Lists Educational
Information Resources

Over 200 educational information resource centers are
announced in the Directory of Educational Information
Resources compiled by Judy Wanger of the Systems Devel-
opment Corporation, Falls Church, Virginia. The 189-page
hardback book is available from:

CCM Information Corporation
909 Third Avenue
New York, New York 10022.

This 1971 directory is a revised and updated edition of
the Directory of Educational Information Centers (U.S.
Government Printing Office, 1969). The scope has been
broadened with respect to the levels and kinds of informa-
tion centers identified.

Collections Available from EDRS
Leasco, Information Products, Inc. (LIPCO) has released the price schedule for ERIC special collections and the

Research in Education back collections available from ERIC Document Reproduction Service (EDRS). Prices were deter-
mined by an actual inventory count of microfiche in each collection and represent the quantity of microfiche in each
collection and the unit price applicable. New prices are as follows:

RIE BACK COLLECTIONS
UNIT COLLECTION

NAME TOTAL FICHE PRICE PRICE
Reports in Research in Education for 1966 & 67 4,426 $.089 $ 394.00
Reports in Research in Education for 1968 13,326 $.089 $1,187.00
Reports in Research in Education for 1969 15,899 $.089 $1,416.00
Reports in Research in Education for 1970 16,188 $.089 $1,441.00

SPECIAL COLLECTIONS
UNIT COLLECTION.

NAME TOTAL FICHE PRICE PRICE
ERIC Catalog of Selected Documents on the Disadvantaged 2,740 $.14 $ 384.00
Office of Education Research Reports, 1956-65 3,315 $.14 $ 465.00
Selected Documents in Higher Education 1,258 5.14 $ 177.00
Pacesetters in Innovation, Fiscal Year 1966 1,185 $.14 $ 166.00
Pacesetters in Innovation, Fiscal Year 1967 1,437 $.14 $ 202.00
Pacesetters in Innovation, Fiscal Year 1968 919 $.14 $ 129.00
Manpower Research, Inventory for Fiscal Years 1966 & 67 653 $.14 $ 92.00
Manpower Research, Inventory for Fiscal Year 1968 364 5.14 $ 51.00
Manpower Research, Inventory for Fiscal Year 1969 473 $.14 $ 67.00
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BILL TO:

ERIC Document Reproduction Service
P. 0. Drawer 0, Bethesda, Maryland 20014

REPORTS

ORDER BLANK

SHIP TO:

PURCHASE ORDER NO

.

MATERIAL Ago) r r,
w To /gyp . .

ITEM
DOC COPIES UNIT

PRICE
TOTAL
PRICE1

I

To order ERIC REPORTS include complete information
for all order form items. Please print or type all
information clearly. Complete ordering instructions
follow:

1. Complete "bill to" and "ship to" addresses. Be sure
to complete "ship to" address if different from "bill to".
A like "ship to" address may be completed as "SAME".
Include zip code.

2. Order document by printing ED number in desig-
nated space. ED accession numbers are listed in Research
in Education (RIE). RIE may be purchased from:
Superintendent of Documents, GPO, Washington, D.C.
20402.

3. Include number of copies (1, 2, 3, etc.) to be ordered
in appropriate space. Use MF space for microfiche
copies; use HC space for hard copy (Xerox). Check RIE
for availability of document in MF and HC.

4. Include unit price from the rate schedule. (Refer to
price schedule on back.) Prices published in RIE through
April 1, 1971 are incorrect. Consult May 1971 and later
issues for correct pricing.

5. Extend number of copies and unit price for total
price for each title.

6. Add items 1 through 15 and insert amount in
"Sub-Total" box.

7. Add state sales tax for Illinois and Maryland or check
box and cite tax exemption number for Illinois and
Maryland only.

8. Add "Sub-Total" and "Tax" and insert amount in
"Total" box.

9. Indicate payment method desired. Payment must
accompany all arders of $10.00 or less.

10. SIGN AUTHORIZATION and date order.

11. Include only 15 titles per form. Complete and sign
additional forms if required.

E 0 MF HC

1 I I

2 I I

4 I I

10

11 I

12

I13

--1
I

14 I i I

15

TAX EXEMPT

DEPOSIT ACCT.

CHARGE (OVER $10.00)

CHECK

SUB-TOTAL

TAX I

TOTAL
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Microfiche Copy - Each Title .65
Hard Copy - Each Title by100 Page Incrtments

Pages: 1 - 100 3.29
101 -200 6.58
201 - 300 9.87
301 - 400 13.16
401 - 500 16.45

Each Additional 1-100
page Increment 3.29

1. TERM OF CONTRACT
This order is not subject to cancellation.

2. PRICE CHANGES
Leasco Information Products Inc. ( LIPCO)

may at any time increase the price of any item
by giving the customer thirty (30) days notice
that there will be an increase. LIPCO will notify
Customer of the amount of the increase not less
than ten (10) days prior to the effective date. If
the increase is not acceptable, Customer must
terminate the affected portion of this Agree-
ment notifying LIPCO prior to the effective
date of the increase. If Customer does not so
notify LIPCO the increase shall be deemed
accepted and shall govern all shipments from
the effective date.

3. SUBSCRIPTION PRICE AND PAYMENT
The Subscription Price paid by the standing

order and special collection customers is based
upon an estimate of the number of microfiche
to be delivered to the Customer and the
shipping cost. The Subscription Price shall be
applied as a credit against the Actual Price of
the microfiche. The Actual Price of the micro-
fiche provided by LIPCO shall be determined
by multiplying the actual number of microfiche
delivered to the Customer by the applicable
price listed in the Schedule of Prices. The Prices
listed in the Schedule of Prices do not include
any sales, use, excise or similar taxes which may
apply to the sale of the microfiche to the
Customer. The cost of such taxes, if any, shall
be borne by the Customer and will be billed
separately by LIPCO.

Statements will be provided periodically to
inform the Customer of the number of micro-
fiche shipped and the remaining dollar balance
of the subscription.

TERMS AND CONDITIONS

Payment terms shall be net thirty 130) days
from date of invoice. Payment shall be without
expense to LIPCO.

4. PROPRIETARY INFORMATION
All materials supplied hereunder are proprie-

tary and may not be reproduced for resale
without the prior written consent of LIPCO.

5. CONTINGENCIES
LIPCO shall not be liable to Customer or

any other person for any failure or delay in the
performance of any obligation if such failure or
delay. (a) is due to events beyond the control
of LIPCO including, but not limited to. fire,
storm, flood, earthquake, explosion, accident,
acts of the public enemy, strikes, lockouts,
labor disputes, labor shortage, work stoppages,
transportation embargoes or delays, failure or
shortage of materials, supplies or machinery,
acts of God, or acts or regulations or priorities
of the federal, state, or local governments, (b) is
due to failures of performance of subcontrac-
tors beyond LIPCO's control -and`and without
negligence on the part of LIPCO, or (c) is due
to erroneous or incomplete information fur-
nished by Customer.

S. EXTENSION
The subscription packages ordered by the

standing order and special collection customers
shall be automatically extended at the expire
tion of the current designated year for succes-
sive one-year periods unless the customer shall
notify LIPCO to the contrary at least 30 days
prior to the commencement of each additional
year.

7. LIABILITY
LIPCO's liability, if any, arising hereunder

shall not exceed restitution of charges.

In no event shall LIPCO be liable for special,
consequential, or liquidated damages arising
from the provision of services hereunder.

S. WARRANTY
LIPCO MAKES NO WARRANTY,

EXPRESS OR IMPLIED. AS TO ANY
MATTER WHATSOEVER, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PUR-
POSE.

IL CHANGES
No waiver, alteration, or modification of

any of the provisions hereof shall be binding
unless in writing and signed by an officer of
LIPCO.

10. DEFAULT AND WAIVER
A. If Customer fails with respect to this or

any other agreement with LIPCO to pay any
invoice when due or to accept any shipment as
scheduled, LIPCO may without prejudice to
other remedies defer further shipments until
the default is corrected or terminate this
Agreement.

B. No course of conduct nor any delay of
LIPCO in exercising any right hereunder shall
waive any rights of LIPCO or modify this
Agreement.

11. GOVERNING LAW
This Agreement shall be construed to be

between merchants. Any question concerning
its validity, construction, or performance shall
be governed by the laws of the State of New
York.
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MATHEMATICS EDUCATION BULLETIN BOARD

Oakland Mathematics Project
The Oakland County Mathematics Project has an-

nounced that arrangements have been made with McKay
Press of Midland, Michigan to print and supply project
materials. These materials are designed for 9th & 10th
grade students in the 25th-55th percentile. Each booklet
concentrates on a single topic. The materials have been
carefully field tested and are now available in classroom
quantity for purchase and use by any interested school
system. For description of available booklets and prices,
write the publisher.

9

Individualized Mathematics Program
The Southwest Educational Development Laboratory

has announced the availability of their Individualized
Mathematics Program, Grades 2-6 for field testing in the
1971-1972 school year. Administrators interested in field
testing this or other SEDL programs in their schools should
contact the Director of Learning Systems Testing, South-
west Educational Development Laboratory, 800 Brazos
Street, Austin, Texas 78701. An IPI Mathematics Program
for Grade 1 is currently being tested in selected schools in
the Austin area, but is not available for wider testing at
this time.



CENTER COMMENTS Teaching Resources For Low-Achieving

Mathematics ClassesSEIAC SMAC SMEAC
To keep pace with expanding responsibilities, we have

again changed our name. The Center originally processed
documents only in the area of science education and our
maiden name was Science Education Information Analysis
Center (SEIAC). When responsibility for processing
documents in mathematics education was added, we
became the Science and Mathematics Information Analysis
Center (SMAC). In March, 1970 we were designated as
the processing center for documentS related to environ-
mental education as well. We are now known as the
Science, Mathematics, and Environmental Education In-
formation Analysis Center (SMEAC).

We feel that those areas we now encompass form a
natural union and are mutually supportive. If readers of
this newsletter would like to receive the Science or En-
vironmental Education Newsletters as well, they should
return the coupon on page three.

JOURNAL SPONSORSHIP TRANSFERRED

The sponsorship of the journal Investigations in Mathe-
matics Education will be transferred from SMSG to the
Center for Science and Mathematics Education at . The
Ohio State University, effective January 1972. The journal
will be established as a quarterly publication available on
a subscription basis through the Center. It will continue
to abstract and analyze recent research reports in the field
of mathematics education. These reviews will be coordin-
ated with research announcements appearing in Research
in Education through the cooperation of the ERIC Clear-
inghouse for Science, Mathematics, and Environmental
Education. As a result, copies of many of the documents
referred to in Investigations in -Mathematics Education will
be available to readers from the ERIC Document Repro-
duction Service.

For further information about Investigationi in Mathe-
. matics Education, or for subscription details, write to:

Jon L. Higgins, Editor
Investigations in Mathematics Education
Center for Science and Mathematics Education
The Ohio State University
1945 North High Street
Columbus, Ohio 43210

SMEAC announces a new publication, Teaching Re-
sources for Low-Achieving Mathematics Classes, by Kenneth
J. Travers, John W. LeDuc, and Garth E. Runion. This
paper reviews teaching approaches and general resource
materials for low achievers in both elementary and second-
ary mathematics classes. A survey of reported character-
istics of low achievers is divided into two classes: (1)
social and emotional problems, and (2) learning difficul-
ties. Characteristics related to class 1 problems include:
high rate of absence, goals for the immediate future only,
low motivation, antisocial behavior, short interest span,
and inability to see the practical use of mathematics. Char-
-acteristics related to class 2 problems include: a record of
failure in mathematics, a fear of the subject, achievement
scores at least two years below grade level, reading difficul-
ties, inability to follow directions, tendency to leap to
conclusions, and inability to generalize. Teaching ap-
proaches reported as being successful include the use of
computational aids, manipulative devices, and laboratory
techniques. Also reported is the development of individ-
ualized short-term curriculum units, emphasizing success
and immediate reward. The two bibliographies included
are: ( I ) a bibliography of general resource material, and
(2) an annotated bibliography of articles which have
appeared in "The Arithmetic Teacher" and "The Mathe-
matics Teacher." '
ED 053 980
EDRS Price MF-$0.65 HC-$3.29

New Publications Availability
The Center for Science and Mathematics Education at

the Ohio State University now reprints selected SMEAC
publications. These are made available at a standard price
of $1.25 for single copies or $1.00 for two or more copies
of the same title. A list of available titles in mathematics
education may be obtained by writing:

Jon L. Higgins
Center for Science and Mathematics Education
The Ohio State University
1945 North High Street
Columbus, Ohio 43210



Research Sessions At
NCTM Annual Meeting

Fourteen research sections have been scheduled for the
1972 NCTM Annual Meeting in Chicago. Research sec-
tions are scheduled as follows:

Monday, April 17:
10:30 a.m. - 12:00 noon. Symposium on Mathematics

Laboratories. Panel:
William Fitzgerald, Jack
Wilkinson, Donald Kerr, John
LeBlanc, Alan Barson

12:15 p.m. - 1:45 p.m. Research Reporting Section:
Mathematics Instruction and
Instructional Materials

2:15 p.m. - 3:15 p.m. "Evaluations: A Sounder
Basis for Action."
Donald B. Sension

3:45 p.m. - 5: 15 p.m. Symposium on Problem
Solving. Panel:
Jeremy Kilpatrick, James W.
Wilson, Max Jerman, J.
Phillip Smith, John F. Lucas

Tuesday, April 18:
8:45 a.m. - 10:15 a.m.

10:45 a.m. - 11:45 a.m.

12:15 p.m. - 1:45 p.m.

2:00 p.m. - 3:30 p.m.

4:00 p.m. - 5:00 p.m.

Wednesday, April 19:
8:45 a.m. - 10:15 a.m.

10:30 a.m. - 12:00 noon

Research Reporting Section:
Aspects of Mathematics
Learning
"Soviet Studies in the
Psychology of Learning and
Teaching Mathematics."
Isaak Wirszup,
Jeremy Kilpatrick
Research Reporting Section:
General Research Topics in
Mathematics Education
Symposium on Coordinating
Research in Mathematics
Education. Panel: Richard
J. Shumway, Fred Weaver,
Eugene Nichols, Joseph Payne,
David C. Johnson
Research Review: Language
Factors and Mathematics
Learning. Lewis A. Aiken, Jr.

Research Reporting Section:
Mathematics Achievement and
Its Correlates
Symposium on Individualizing
Instruction. Panel: Thomas A.
Romberg, Robert Davis,
Harold Fletcher, James
Walters, M. Vere DeVault
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12:15 p.m. - 1:45 p.m. "Toward a Theory of
Instruction." Ralph Heimer,
Paul A. Klein, Gerald A.
Paquette, John J. Hirschbuhl,
Daiyo Sawada

2:00 p.m. - 3:30 p.m. Symposium on Research on
Secondary School
Mathematics. Panel: Marilyn
N. Suydam, Len Pikaart,
Jon L. Higgins

3:45 p.m. - 5:15 p.m. Research Reporting Section:
Teacher Education and
Evaluation

Special Mathematics Education Sessions

Scheduled For AERA Convention

The Special Interest Group for Research in Mathematics
Education is sponsoring four sessions at the 1972 AERA
convention to be held in Chicay ., April 4-7, 1972. These
include:

Invited Address: "Problems and Prospects for Research
in Human Mathematical Behavior," Robert B. Davis,
Syracuse University.

Discussion-Critique Session: "Planning for Future
Piaget Related Research," Charles Smock, Leslie P.
Steffee, Thomas P. Carpenter, David C. Johnson,
Martin L. Johnson, Richard Lesh, and Douglas T.
Owens.

"Planning for a Mathematics Education Research Pre-
Session," James W. Wilson, F. Joe Crosswhite, David
C. Johnson, Jeremy Kilpatrick, Marilyn N. Suydam,
and I. Fred Weaver.

Discussion-Critique Session: "The Epistemology of a
Theory of Teaching Mathematics," Thomas J.
Cooney, Kenneth B. Henderson, John A. Dossey,
Martha Pascal Benjamin, Kenneth Retzer, Lowell
Ensey, Jeremy Kilpatrick, and Richard Turner.

In addition to these sessions, SIG/RME will co-sponsor
three paper presentation sessions on Mathematics Learn-
ing, a paper presentation session on Problem Solving in
Mathematics, and a symposium entitled "The Seven Most
Applicable Research Reports of 1971 on Mathematics
Education, K-12."

Other research papers related to mathematics education
will be presented as part of the regular programs for
Division B and Division C.



Third Annual Interdisciplinary Meeting On

Structural Learning March 31-April 1, 1972
The Structural Learning and Mathematics Education

(MERG) Groups at the University of Pennsylvania an-
nounce a two day meeting on interdisciplinary research on
structural learning. All scientists and other interested per-
sons are invited.

Theoretical and empirical research will be given equal
emphasis. More particularly the meeting will emphasize
contributions which deal with one or more of the following
questions:

1. How can one characterize the knowledge structures
which underlie behavior typically observed in dis-
ciplines such as mathematics and linguistics?
How can one evaluate alternative characterizations?

2. How can one determine the knowledge given individ-
uals have at their command?

3. What are the mechanisms by which existing knowl-
edge is put to use and how are structures learned?

4. What are the instructional conditions which control
the acquisition of structures?

If you would like further information about the meeting,
write:

Dr. Joseph M. Scandura
Graduate School of Education
University of Pennsylvania
Philadelphia, Pennsylvania 19104

Second International Congress
On Mathematical Education

Organized by the International Commission for Mathe-
matical Instruction of the International Mathematical
Union, the Second Annual International Congress on
Mathematical Education will be held in Exeter, England
from August 29September 2, 1972. The organization of
the Congress includes discussion groups, invited addresses,
and national presentations. Requests for registration forms
and accommodation reservation forms should be addressed
to:

The Honorary Secretary, I.C.M.I. Congress
Department of Education, University of Exeter
Thornlea, New North Road
Exeter, EX4 4.1Z
Devon, England

International Congress Tour Plans
Two special plans have been arranged by the MAA and

the NCTM for members who desiie to attend the Second
International Congress on Mathematics Education, which
is to be held in Exeter, England, from 29 August through
2 September.

A pre-Congress tour will depart from New York for
Shannon on 17 August for sightseeing in Ireland, Scotland,
and England (with return on .3 September) at a cost
apart from individual arrangements for the Congress
of about $700. Families are eligible to join.

In addition, a charter flight at a round-trip cost expected
to be less than $200 is to leave New York on 19 August
and return on 5 September.

Brochures giving details of the tour and charter flights
are available from the NCTM Washington office.

o o

The ERIC Information Analysis Center for Science, Mathematics, and Environmental Education produces
separate newsletters for three interest groups. If you would like to receive our other newsletters, please
complete and return this coupon.

1. Please indicate which newsletter(s) you want to receive.
Environmental Education
Science Education
Mathematics Education

2. Name
Address
City State
Zip Code (for U.S.) Foreign Country

3. Current Position
Title

Clip and mail to: ERIC Information Analysis Center for
Science, Mathematics, and Environmental Education
1460 West Lane Avenue
Columbus, Ohio 43210
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NCTM Forum On Teacher Education
In 1970 the NCTM established a Commission on the

Pre-Service Education of Teacher of Mathematics. The
concerns of the Commission focus on ways and means to
improve the prescrvice preparation of school mathematics
teachers. In conjunction with the NCTM Annual Meeting
in Chicago, the Commission will sponsor the first Forum
on Teacher Education on Thursday, 20 April 1972.

The purposes of the Forum arc:
to identify and analyze innovative practice in the
training of elementary and secondary mathematics
teachers and
provide reactions to the Commission's proposed
guidelines for mathematics teacher education.

Invited speakers will:
characterize some concerns in today's mathematics
teacher education,
observe significant needs and trends, and
summarize the discussions of the Forum.

Most of the Forum will be conducted in small discussion
groups focusing on:

the presentations of the several Teacher Education
Sections scheduled during the program of the
Annual Meeting,
various innovative approaches currently practiced
or recommended, and
the purpose and contents of the guidelines for
teacher education being developed by the Com-
mission.

For registration forms, write the NCTM Washington
Office.

New AAAS Guidelines
(The following announcement appeared in the CBMS
Newsletter; October, 1971.)

A new set of Guidelines and Standards for the Education
of Secondary School Teachers of Science and Mathematics
has recently been published by the Commission on Science
Education of the American Association for the Advance-
ment of Science (AAAS). These 1971 Guidelines were
prepared in cooperation with the National Association of
State Directors of Teacher Education and Certification
(NASDTEC) in a fifteen-month project that was sup-
ported by the National Science Foundation and involved a
number of mathematicians, scientists, teachers, NASDTEC
members and students.

According to five of the newer guidelines resulting from
work by the Commission's seven-member Committee on
Mathematics, which was chaired by Professor Malcolm W.
Pownall of Colgate University, an undergraduate program
for secondary school mathematics teachers should: (1)
include a major in mathematics of sufficient depth to make
possible further study of mathematics at the graduate level
in areas appropriate for teachers; (2) include a substantial
experience with the field of computing as it relates to
mathematics and to the teaching of mathematics; (3)

provide substantial experiences with mathematical model
building so that future teachers will be able to recognize
and construct models illustrating applications of mathe-
matics; (4) provide the prospective science or mathematics
teacher with experiences which require him to seek out
and study concepts which are new to him, and then to
s.).ithesize written and especially oral expositions of them
di signed for others for whom these ideas are also new; and
(5) develop the capacity and the disposition for continued
learning in mathematics and science and the teaching of
these subjects. The remainder of the twelve guidelines and
four standards in the 1971 report are concerned with the
preparation of science teachers, philosophical considera-
tions, and teaching strategies.

The guidelines are addressed to those responsible for
the preparation of secondary school teachers of science
and mathematics in colleges and universities, to secondary
school teachers and administrators, to state departments
of education and other accrediting agencies; and to the lay
public interested in the improvement of science and mathe-
matics education in the schools. They will be useful only
as they are widely discussed by all concerned about science
and mathematics teacher education and implemented in
teacher education programs. Copies of the Guidelines will
be sent upon request addressed to:

AAAS Science Education
1515 Massachusetts Avenue, N. W.
Washington, D.C. 20005

New CUPM Recommendations
The Committee on the Undergraduate Program in

Mathematics of the Mathematical Association of America
has recently issued a report entitled Recommendations on
Course Content for the Training of Teachers of Mathematics
(1971). These latest CUPM recommendations for the
training of prospective elementary and secondary school
teachers are based on an assessment of the improvements
in mathematics education which have taken place during
the 1960's and the changes which can be expected occur
in the 1970's. Included in the document are extensive
guides for an integrated sequence of courses for future
elementary school teachers in which the essential inter-
relations of mathematics, as well as its interactions with
other fields, are emphasized. These courses include a
development of number systems, algebra, geometry, prob-
ability, statistics, functions, mathematical systems, and the
role of deductive and inductive reasoning. The report also
contains an outline for a geometry course for secondary
school teachers which uses vector spaces as an axiomatic
foundation for the investigation of affine and Euclidean
geometry.

Copies of the document are available free of charge
from:

CUPM Central Office
P.O. Box 1024
Berkeley, California 94701



Individualized Instruction in Mathematics
We have received many requests for material and infor-

mation related to individualized instruction in mathematics.
The, subject index in Research in Education provides an
easy way to locate ERIC materials on individualized in-
struction. Readers should not only search under the
descriptor "Individualized Instruction," but should also
consider related descriptors such as "Autoinstructional
Methods," "Programmed Instruction" or "Individualized
Curriculum." To locate only those materials related to
mathematics, readers should crosscheck mathematical
descriptors.

A typical "Individualized Instruction" search will locate
many different types of documents in the ERIC system.
The reader might wish to begin by considering bibliog-
raphies. The following are examples of such documents:

ED 093 150 SE 008 714
Bibliography of Individualized Instructional Materials,
EDRS Price MF-$0.65 HC-$3.29
DescriptorsBibliographies, *Individualized Instruction, In-

struction, *Mathematics, *Reading, *Sciences, *Social
Studies

ED 046 881 SP 004 622
Individual Instruction. Bibliographies in Education, No. IS.
EDRS Price MF -$0.65 HC-$3.29
Descriptors*Bibliographies *Individualized Instruction

ED 047 894 RE 003. 304
Pieronek, Florence 7'.
A Survey of Individualized Reading and Mathematics Programs.
EDRS Price MF-$0.65 HC-$3.29
DescriptorsIndividualized Curriculum, *Individualized In-

struction, Individualized Programs, *Individualized Read-
ing, Mathematics Curriculum. Mathematics Education,
*Mathematics Instruction, *Reading Instruction, Reading
Materials, *Reading Programs, Teaching Methods

The materials listed in these bibliographies may also be
in the ERIC system. When searching for a specific refer-
ence, readers should use the author index in Research in
Education.

Documents containing descriptions of individualized
programs in mathematics may also be found in ERIC.

Examples of such documents are:

ED 041 452 95 EM 008 084
Edling, Jack V., Ed.
Case Studios: Individualized Insitudion.
Available fromIndividualized Instruction Case Studies,

Institute for Communication Research, Stanford, Cali-
fornia 94305 (250 per case study, minimum order Sl. $10
for complete set of 46 case studies. Payment must ac-
company order)

Document Not Available from EDRS.
Descriptors !Case Studies (Education), *Elementary Edu-

cation, *Individualized Instruction, *Secondary Education

ED 043 488 SE 008 786
Howes, Virgil M.
Individualizing Instruction in Science and Mathematics.
Available fromThe Macmillan Company, 866 Third Ave.,

New York, N.Y. 10022 ($3.50)

5

Document Not Available from EDRS.
Descriptors*Computer Assisted Instruction, Educational

Technology, *Individualized Instruction, *Instruction,
*Mathematics Education, Multimedia Instruction, Pro-
grammed Instruction, *Science Education

ED 046 742 SE 010 611
Lipson, Joseph
Individualization of Instruction In Junior Nigh School Mathematics.
EDRS Price MF -$0.65 HC -$3.29
Descriptors*Curriculum, Experimental Programs, *In-

dividualized Instruction, *Instruction, *Junior High
Schools, Modern Mathematics, *Secondary School
Mathematics

Other ERIC documents describe and reference instruc-
tionalmaterials that may be used in individualized instruc-
tion. Examples specific to mathematics include:

ED 036 156 24 EM 007 742
Wine, William Fisher, Jack R.
Individually Prescribed Instruction Mathematics Program. Audio-

Visual Segues.

EDRS Price MF -$0.65 HC- $13.16
Descriptors*Audiovisual Aids, Audiovisual Programs,

* Individualized Instruction, Instructional Aids, *Mathe-
matics Instruction, *Resource Guides

ED 038 287 SE 008 137
May, Kenneth 0.
Programmed learning and Mathematical Education, A OM Study.
Available fromMathematical Association of America,

1225 Connecticut Ave., N. W., Washington, D. C. 20036
EDRS Price MF40.65 HC -$3.29
DescriptorsAutoinstructional Methods, *College Mathe-

matics, *Instruction, Instructional Aids, *Instructional
Materials, *Programed Instruction, Programed Materials,
* Research

Finally, documents which evaluate individualized in-
struction or which analyze related research are avaikble in
the ERIC system. Examples are:

ED 037 362 SE 008 185
Meade, William F. Griffin, Lawrence M.
A Comparative Study of Student Achievement and Other Selechd

Student Characteristics in a Program of Individualized Instruc-
tion in Mathematics and in a Program of Traditional Instruction
in Mathematics in Grades 1-6.

Note-156p.
EDRS Price MF -$0.65 HC-56.58
Descriptors*Achievement, Attitudes, *Elementary School

Mathematics, *Experimental Programs, *Individualized
Instruction, *Instruction, Mathematics, Research

ED 038 318 SE 008 289
Suydam, Marilyn N. Weaver, J. Fred
Individualizing Instruction, Sot A, Using Research: A Key to Br

mentary School Mathematics.
EDRS Price MF -$0.65 HC -$3.29
Descriptors*Elementary School Mathematics, *Individ-

ualized Instruction, *Instruction, *Mathematics, *Re-
search
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From The Research Of 1971 On Secondary
School Mathematics

In a review of the research on secondary school mathe-
matics, Suydam (1972) summarized findings from the
research on secondary school mathematics published from
1930 through 1970. This was presented in question-and-
answer format.

This newsletter presents some of the questions and
answers from research published during 1971. The focus
is on research that the teacher might use; there are other
studies of interest principally to researchers, which are not
included. An attempt has been made to take into considera-
tion the variability in the quality of research as this news-
letter was prepared.

Does the use of specified objectives facilitate achievement?
There has been a vast amount of attention in the literature

on the use of behavioral objectives, yet comparatively little
research attention directed explicitly toward ascertaining
their usefulness. In one such study, NicCullouch compared
the achievement of ninth grade groups using a curriculum
based on behavioral objectives and groups using a standard
textbook program (which was also based on objectives,
though presumably not behaviorally-stated objectives). He
found no significant differences in their achievement,
though groups using the behavioral objectives curriculum
made greater progress in arithmetic fundamentals and
reasoning.

Collins reported that use of either a list of specific ob-
jectives or diagnostic-progress tests was sufficient for a
significant increase in mastery of objectives by seventh
graders. Eighth graders also profited from the use of alter-
native resources.

How effective are individualized procedures?
Various types of procedures which attempted to

individualize instruction in various ways for various groups
of students were studied. Because of the variability, it is

difficult to make any generalizations..
Baker reported no significant differences in achievement,

confidence, or interest between groups of low-achieving
ninth graders who selected their own activities and those
who could select problems or had no choice. The students
most frequently chose teacher-made assignments for the

activity. He suggested that this may indicate a strong de-
pendence of the low achiever on the guidance and direction
of the teacher.

Bull studied an individualized geometry program in
which the student paced his own learning, chose learning
experiences to attain teacher-established objectives, and
took tests when he felt prepared, with the teacher primarily
helping individuals and small groups. He found that the
mean score of classes taught by the individualized method
was significantly higher than that of classes taught by the
traditional method.

Gould found that achievement gain for ninth graders
taught two days a week under a "supervised study" plan
with assistance from fellow students in small groups, was
significantly greater than that of students taught under a
"daily recitation" plan. No significant difference in change
in attitude toward mathematics was found between the two
groups.

Olson found that achievement and attitude were not
significantly different in geometry classes in which students
studied in pairs or alone. On a related topic, Ellis found
that for classes in grades 9 through 11 in which above-
median students tutored below-median students, greater
achievement gains were made than in classes in which tutor-
ing was not used.

Eighth grade students were classified as having inductive
or deductive learning styles by Gawronski. She then gave
them programs which were developed inductively or de-
ductively. No significant differences in achievement were
found between groups, whether or not they had programs
compatible with their learning style.

Gussctt found that materials for seventh graders which
used "non-standard" English were as effective as regular
text materials.

How do "modern" and "traditional" programs compare?
Nor land compared sixth and eighth grade groups for the

1968-69 school year, who had five or more years of instruc-
tion using modern mathematics, with their counterparts for
the 1964-65 school year, who had instruction using pri-
marily traditional materials. In general, students who had
a traditional program scored significantly higher on corn-



putation tests, in six out of ten cases, than those who had a
modern program. In only one case did significant differ-
ences favor the modern group. On tests of problem solving,
the traditional groups were significantly higher in three of
ten cases, and in only one case was the modern group sig-
nificantly higher. In other cases, there were no significant
differences.

What is the role of activity approaches in mathematics?
Vance and Kieren summarized recent research on mathe-

matics laboratories by noting ( 1 ) the research indicates
that students can learn mathematical ideas in laboratory
settings; and (2) there is only limited evidence that labora-
tories promote better attitudes toward mathematics, though
most students seem to prefer laboratory approaches to more
class-oriented approaches.

Recent studies have not indicated that higher achieve-
ment can necessarily be expected from activity approaches.
In a study with disadvantaged low achievers in grades 7
and 8, Cohen found that use of a conventional textbook/
chalkboard/discussion approach resulted in a significant
increase in achievement, when compared with a group
taught using a laboratory approach with a variety of mani-
pulative and multi-sensory materials.

Johnson also reported on the use of activity-oriented
lessons with seventh graders. Such instruction did not ap-
pear to be more effective than instruction with little .or no
emphasis on activities for units on number theory, geome-
try, measurement, and rational numbers, though activities
did aid in the learning of some concepts by low and middle
ability students.

What procedures are effective for geometry?
While research has been directed toward facets of each

course in the secondary school mathematics program, many
studies were focused on geometry. Kort evaluated an in-
novative transformation approach to geometry. For stu-
dents in eleventh-grade mathematics classes, it was found
that those who had studied tenth-grade geometry using a
transformation approach showed some retention and trans-
fer advantages over those students whc had used a non-
transformation approach in their study of tenth-grade
geometry. He suggested that tenth-grade geometry should
be changed to extensively utilize transformations only if
subsequent mathematics courses are altered to capitalize
on a background in geometric transformationi.

Solheim found that the attitudes of tenth grade groups
studying transformations of the plane became more nega-
tive over a five-week period, while those of grotps studying
traditional topics were unchanged. Attitude toward geome-
try and achievement in geometry were found to be sig-
nificantly related.

Hershberger compared the effects of a vector and a non-
vector approach used with analytic geometry students for
thirteen days. No significant differences were found between
the approaches on immediate achievement or retention
measures, though those using the vector method did sig-
nificantly better on the transfer test.

Martin, in a study with 2,000 tenth graders and 43
teachers, found no significant differences in the critical
thinking skills of students using "ledger" or "flow- proof"
methods of structuring proofs.

Lorentz reported that, for geometry content, material in
which explanation followed definition was not as effective
as material developed in an explanation-definition-explana-
tion pattern, explanation preceding definition, or definition
alone.
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Does the learning of logic have a "pay-off "?
Shumway examined the effect of negative instances on

the acquisition of mathematical concepts. In a 65-day
study, one group of eighth graders was given both positive
and negative instances of concepts pertaining to geometry,
exponents, and operations, while the other group had only
positive instances. Differences in performance favored the
group having negative as well as positive instances. A "pay-
off" from the inclusion of negative instances in the develop-
ment of concepts pertaining to number operations appears
to be a decreased tendency for students to overgeneralize
properties associated with such operations.

Knowledge of symbolic logic (taught via programmed
instruction) led geometry students to an improved under-
standing of the logic-based mathematics they had studied
before learning the symbolic logic, and to following work.
In algebra class, it took teacher encouragement along with
a knowledge of symbolic logic, to produce significant
results, according to Sharlow.

Roy used a unit on logic and proof to present the con-
cept of validity and methodology of proof to one group of
seniors, while a chapter of a college freshman text was
used to present notions of informal reasoning and the
nature of a deductive science or axiom system to another
group. The groups were not different in their ability to
determine the validity of given arguments or to prove
theorems using the principle of mathematical induction.

In what ways are computers facilitating mathematical
achievement?

A great amount of research attention was directed during
the use of various aspects of computer-assisted instruction.
This research dealt with both non-tutorial and tutorial CAI,
as well as with the status of computer use in mathematics.

Bishop interviewed teachers from twenty schools which
were using the computer in mathematics programs, and
derived other data from a questionnaire returned by 100
teacher education institutions in Missouri and adjoining
states. He found that 30 per cent of the secondary schools
offered technically-oriented computer-related courses in
their mathematics curriculum. Only one of the schools used
computer - assisted instruction in a tutorial role. Twenty per
cent used the available computer time for enrichment of
and in support of courses previously existing in the mathe-
matics curriculum. About two-thirds of the colleges included
a computer-related mathematics course as a recommended
part of the teacher education curriculum. The teachers felt
that methodology in using computer time in their mathe-
matics courses was their principal need.

In a study conducted by Ronan, students in one middle-
ability algebra-trigonometry class used the computer for
one semester as a computational tool, using the language
BASIC. Their achievement was compared with that of
students in a class which did not use the computer. There
was no significant difference between the mean achieve-
ment of the two groups after study of (1) algebraic review
material and radicals in equations, (2) trigonometric func-
tions and complex numbers, and (3) circular functions
and their inverses. The students who used the computer
did attain a significantly higher level of achievement after
study of exponential functions and logarithms. There was
no significant difference between groups in ability to apply
mathematical concepts or in problem-solving. Students who
used a computer attained a significantly higher level of
achievement in mathematical skills and in logic and reason-
ing ability than those who did not use a computer.



For two second-year algebra classes taught with com-
puter applications (using BASIC), Hoffman found no
evidence that use of the computer significantly affected
generalization skills or achievement,. except for certain
simple analysis skills.

Katz compared the effects of two computer-augmented
methods of instruction with traditional instruction, using
nine average-aoility second-year algebra classes. One group
wrote computer programs in conjunction with the regular
classroom presentation of algebra. Programs were run on
the computer by aides, and then returned to pupils. A
second group also wrote computer programs, but ran their
own programs on the computer, with time spent in the
computer room taken from classroom instructional time.
Those who ran their own programs scored significantly
lower than the other experimental group or the regular
instruction group on a full-year standardized test. On tests
of only the topics that were related to computer-program-
writing, there were no significant differences for any group.
Katz concluded that the most effective method of computer
utilization appeared to be program-writing with no direct
computer access.

Pack also studied the effects of three modes of computer
use: (1) time-sharing, involving conversational interaction
between the computer and students who were simultane-
ously using it; and two batch procedures, in which students
prepared programs on paper tape and submitted them to a
monitor for batch processing(2) quick batch, in which
results were received within an average of eight minutes,
and (3) slow batch, in which students received their results
the following day. Thirty-six high-ability students rotated
through the three modes, spending ten hours in each, work-
ing on a common set of problems. No significant differences
were found in scores on a basic computer language test
or on number of problems solved. Students preferred time-
sharing, with quick batch as a second choice and slow
batch least preferred.

In a study with 38 seniors, Ostheller found that those
who were taught a unit on probability and statistics v;:a a
tutorial computer-assisted instruction program achieved as
well as groups taught by programmed or regular textbooks.
No significant differences were found in attitude, though
students preferred student-teacher interaction to CAI.

A CAI program used in a one-semester ninth-grade
mathematical skills course was found to be effective in im-
proving computational skills in whole numbers, fractions,
decimals, and per cent, and in improving attitude toward
mathematics, Cole reported.

What type of homework is effective?
Laing found no significant differences in achievement

and retention between eighth-grade groups in which prac-
tice on a topic was massed in one homework assignment or
distributed over several. There was a consistent trend favor-
ing distributed practices.
Urwiller found no significant differences in achievement or
attitude between groups who used spiral homework assign-
ments ( with problems assigned at spaced intervals) or tra-
ditional homework assignments (with problems from each
day's lesson as well as problems from previously-taught
material) in second-year algebra. Both groups made sig-
nificant gains during the year, and retained at the 98 per
cent level over the summer.

Three modes of assistance used by students while doing
geometry homework were studied by Lash. The group
getting complete solutions achieved lower scores than
groups getting hints or answers or no assistance.
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What techniques are helpful in developing tests?
Coppedge and Hanna analyzed geometry test questions

to determine the degree of agreement between distractors
for multiple-choice items and the discriminating errors that
students made on completion items. Students were admin-
istered a test in completion format; teachers were asked to
generate three distractors to be used if the item were in a
multiple-choice format. There was much variability in
teachers' ability to provide the most discriminating distrac-
tors, and to differentiate populai distractors from highly
discriminating distractors. It was suggested that; as an alter-
native way of improving the quality of multiple-choice tests,
distractors be developed from wrong answers which dis-
criminate between high and low achievers on tests in
completion format.

Hanna also reported that multiple-choice items in which
tenth-grade students selected (1) what was given and what
was proved or (2) the "reason," were recommended over
items which merely required the student to note whether a
statement could be proved.

What is the affective status of students of mathematics?
Callahan reported that 20 per cent of the eighth graders

he surveyed felt that they disliked mathematics, 18 per cent
were neutral, while 62 per cent liked it. The need for mathe-
matics in life was named most frequently as the reason for
liking it; not being good in mathematics was cited most
often as the reason for disliking it.

Data from the International Study of Educational
Achievement indicate small correlations between achieve-
ment and attitude, reported Postlethwaite.

How may successful problem solvers be identified?
Dodson attempted to describe successful "insightful"

mathematics problem-solvers, using evidence on tenth
graders from the NLSMA data bank. Among the eleven
"strongest" characteristics of successful problem-solvers
were high scores on reasoning tests, good spatial relations
ability, ability to discriminate critical elements, divergent
thinking, low test anxiety, and a positive attitude toward
mathematics. He made some suggestions for the develop-
ment of insightful mathematics problem-solving ability,
such as emphasis on solving geometry problems which re-
quire students to synthesize a large number of seemingly
unrelated geometric ideas.

What patterns of teacher-behavior have been described?
Strickmeer described patterns of teacher verbal be-

haviors in seventh grade mathematics classes grouped by
ability, and compared teachers' perceptions of their verbal
behaviors and expectations of students for classes of differ-
ent ability levels. He found that although the ten teachers
he interviewed and observed had different perceptions and
expectations for classes of different ability levels, such
differences were not reflected by observable differences in
the teachers' verbal behaviors.

Lockwood identified elements that would be helpful in
explaining the question-asking behavior of teachers in the
classroom. Using audio-tapes of 47 class sessions in grades 7
through 11 involving four carefully selected mathematics
teachers, he identified 16 cues (stimuli which act as signals
to ask a question) and 17 factors (elements that have an
influence with respect to what question the teacher asks).
He also identified, in terms of combinations of cues and
factors, two general relations which were helpful in ex-
plaining and predicting teacher questioning: the "go-ahead"
relation and the "modification" relation.
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Mathematics Laboratory Project Underway
The staff of ERIC/SMEAC has begun work on a special

mathematics laboratory project. This project will identify
and disseminate innovative practices in mathematics teach-
ing via an activity or laboratory approach. The primary
thrust of the project will be the preparation of a general
handbook on mathematics laboratories and activity learn-
ing addressed to mathematics education specialists. This
handbook will include rationale and objectives for activity
learning in mathematics, a review of procedures for estab-
lishing activity learning programs in mathematics, a review
of research on activity learning, and a large resource sec-
tion containing descriptions and explicit instructions for
activities for mathematics classes organized by content topic
and grade level.

Mathematics education specialists will review and evalu-
ate the general handbook. In accordance with their evalu-
ations, the original resource materials in the handbook will
be revised to form two target publications for classroom
teachers of mathematics. These publications will be tar-
geted to teachers of disadvantaged low-achievers in mathe-
matics (grades K -9), and to teachers of exceptional
children in mathematics (grades K-9). The two final re-
source publications will provide a new source of carefully
evaluated teaching materials which have the potential of
significantly changing educational practices in the teaching
of mathematics to .disadvantaged low-achieving students
and to exceptional children (disabled or mentally handi-
capped students).

We are now well into the process of collecting non-
commercial and teacher-made materials for mathematics
laboratories, K-9. We are looking for printed materials, but
we assume that most of these will describe some physical
materials that can be easily obtained or constructed by
classroom teachers. For the present we are interpreting
"laboratory activities" in a very broad sense. Descriptions
of teaching devices, sets of activity cards, equipment for
demonstrations or games, and data sheets or work sheets
are commonly provided. However we do not use problem
sheets or problem lists that do not refer to some equipment
or paper and pencil constructions as aids for problem solv-
ing. Our staff edits and adapts all the contributions to fit a
standard format. We hope to provide very concise descrip-
tions so that teachers can rapidly examine several ideas.
To date, we have received approximately 2000 pages of
materials from readers of our newsletter and from creative
mathematics teachers they have identified for us. We would
like to receive even more materials, however, and encourage
our readers who have not already contributed to the project
to do so now.

Many of the materials we have received are extensive
self-contained laboratory units. These materials will be
announced in future issues of Research in Education and will
be available from the ERIC Document Reproduction Serv-
ice. We anticipate that final versions of the project hand-
books will be available by spring or summer, 1973. Future
issues of the newsletter will contain progress reports for
the project as well as the availability of materials.

About Mathematics Laboratories
Readers who are interested in our mathematics labora-

tory project will also be interested in a recent paper, About
Mathematics Laboratories, announced in a recent issue of
Research in Education. Authored by William M. Fitzgerald
of Michigan State University, this 33 page paper traces the
growth of the concept of a mathematics laboratory and

5

reviews recent research and developments in this field. The
first section quotes several interpretations of the term and
discusses some of the activities advocated by its proponents.
The second section quotes extensively from E. H. Moore
(1902) and McLennan and Dewey (1895) to show that
the idea is older than the present influence of Piaget,
Bruner, Gattegno, etc. A section of quotations from more
recent advocates of mathematics laboratories is followed
by a review of research on the use of manipulative ma-
terials, desk-calculators, and science - linked, courses; the
correlation of motivation with achievement; and the prac-
tical difficulties of implementing a laboratory approach in
a school. The final sections discuss laboratory materials and
the use of laboratory methods in teacher training. The
paper was originally commissioned by School Mathematics
Study Group.
ED 056 895
EDRS Price MF-$0.65 HC-$3.29

Two New Prep Reports of Special Interest
to Mathematics Educators

PREP (Putting Research into Educational Practice) is a
series of monthly reports which synthesize and interpret
research, development, and current best practice on specific
educational topics. Intended as a format for disseminating
significant findings to the practitioner quickly, these reports
are targeted to specific educational audiencesthe admin-
istrator, school board member, teacher, curriculum spe-
cialist, and teacher educator. The following recent PREP
reports may be of special interest to mathematics educators.
PREP NO. 28: EDUCATIONAL PERFORMANCE

CONTRACTING
PREP No. 28 reports on the general concepts of educa-

tional performance contracting, types of contracts, con-
tracts selection, and some of the current programs in con-
tracting for student achievement. It has been included in
the PREP series in order to provide educators with research
based findings on this new technique. It was adapted from a
study on performance contracting which was conducted for
HEW by .1. P. Stucker and G. R. Hall of the Rand Cor-
poration, Santa Monica, California.
PREP NO. 30: TEACHING RESOURCES FOR

LOW-ACHIEVING MATHEMATICS
CLASSES

The ERIC/SMEAC paper, Teaching Resources for
Low-Achieving Mathematics Classes, by Kenneth J.
Travers, John W. LeDuc, and Garth E. Runion has now
been adapted as No. 30 in the series of PREP Reports. As
a result, this paper, which we announced in our. previous
newsletter, will have a wide distribution among educational
practitioners. The paper reviews teaching approaches and
general resource materials for low achievers in both ele-
mentary and secondary school mathematics classes. Two
bibliographies are included.

Copies of PREP reports may be purchased at the follow-
ing prices:

Single copy-55 cents
100 or more copies mailed to the

same address-25% discount
Yearly subscription (12 reports) $6.00
Add 25% to the above prices for foreign mailing

Order from:
Superintendent of Documents
U. S. Government Printing Office
Washington, D.C. 20402
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From The Research Of 1971
On Elementary School Mathematics'

Each year research answers some of the questions which
both classroom teachers and other mathematics educators
have about the teaching of elementary school mathematics.
Suydam and Weaver (1970, 1971) have summarized previ-.
ous research: this newsletter presents sonic of the answers
from research published during 1971. The focus is on re-
search that the teacher might find useful. Other studies, of
more specific information to researchers, are not included.*
As this bulletin was prepared, the variability of the quality
of research was taken into consideration.

How effective are various teaching strategies?
Wilkinson compared the use of laboratory procedures

with conventional instruction. One experimental treatment
involved the use of laboratory units as a method of instruc-
tion. The laboratory units contained worksheets and mani-
pulative materials: pupils were required to experiment with
physical materials, collect data, and generalize the findings
.based on the data. In a second experimental treatment,
cassette tapes were provided which contained a verbatim
recording of all directions and questions on the laboratory
worksheets. The control group was taught in a more con-
ventional setting, using the textbook and teacher to provide
the content and direction for the geometry lessons. No sig-
nificant differences in achievement or attitude were found
between the sixth grade groups using conventional instruc-
tion or either of the two types of laboratory procedures.

Broussard found that fourth grade students in inner-city
schools given individually prescribed work through inde-
pendent study, small-group discussions, large-group activi-
ties, and teacher-led discussions achieved significantly
higher in skills and concepts than those taught by a tradi-
tional textbook, class-group method.

A number of studies explored aspects of the continuing
question. "How effective is discovery-oriented teaching
when compared with expository teaching?" Barrish tested
the hypothesis that "high-divergent" students would score
higher on tests after instruction under an inductive-guided-
discovery strategy than those encountering a deductive-
reception strategy, while the opposite would he true for
"low divergent" students. The 20-day study was conducted

with 125 fourth, fifth; and sixth grade children: this was fol-
lowed by a retention test after 20 more days. Ten test prob-
lems called for "high cognitive" responses involving some
degree of transfer, application in novel situations, or inde-
pendent thinking. The remaining 25 problems were termed
"low conitive. They required recall and manipulations of
algorithms in examples similar to those used in the lessons.
It was found that levels of divergent production were not
related to either initial learning or retention of the mathe-
matical generalizations taught, regardless of the strategy
presented. For the learning of low cognitive mathematical
material, the deductive-reception strategy proved superior.

Scores of sixth graders who were taught geometry con-
cepts with a discovery method increased over time, while
scores of students taught with an expository method de-
creased, according to Scott.

Hassler, Hill, Ingle, and Sparks administered programmed
mathematics units to students in grades 4, 6, and 8. The
units differed in the amount of "guidance" which was pro-
vided. No reliable differences were found between maximal
and intermediate amounts of guidance in the .materials.

When data from an earlier study (Worthen, 1968) were
reanalyzed with the unit of analysis changed from pupil
scores to class means, no significant differences between
expository and discovery strategies were found by Worthen
and Collins.

Robertson found that fourth grade pupils who had seven
months of expository instruction achieved significantly
higher on computation tests, while those having discovery
instruction scored significantly higher on the retention test
on applications. Attitudes were significantly higher for the
discovery group. The teachers were able to adapt to new
techniques and procedures, and teacher behaviors in the
discovery approach differed significantly from those in the
expository approach. Robertson concluded that "it would
appear that no one treatment or mode of instruction can be
considered the best approach. The teacher who learns as
many instructional modes as possible, identifies and diag-
noses pupil needs and abilities, and uses this knowledge to
individualize instruction may very well get the best results."

+Prepared by Marilyn N. Suydam. Faculty Research Associate. ERIC/SMEAC



How do pro-school and kindergarten children acquire
mathematical ideas?

As in previous years, the studies which focused on
Piagetian theory were variable in both topic and findings.
Many were concerned with types of training, largely on
conservation. An even greater number measured the stages
and ages of development, again with most related to con-
servation, but a few on topics such as transitivity and impli-
cation-reasoning. Several focused on the relationship of
conservation and race, SES, age, verbal ability and similar
factors. Learning style was considered in one case. The
findings of these studies have value to future researchers,
and to those who are attempting to block out the "map" of
the Piagetian realm, but little clear evidence that is useful to
the classroom teacher has been added.

Carr reported no significant differences were found on
four Piaget-type tests between kindergarten groups who
used Bereiter-Engelmann materials for two, one, or no
years. The program appeared to be more effective for kin-
dergarten children than for pre-kindergarten children. The
four tests assessed the child's ability to conserve number,
to discriminate, to seriate, and to enumerate.

In a continuing set of reports on a survey of kindergar-
teners, Rea and Reys reported specific data on knowledge of
children in the areas of geometry, number, money, and
measurement. Use of an informal but planned sequence of
experiences was recommended.

How do children achieve with various types of mathematical
sentences and algorithms?

Engle and Lerch reported on a study designed to ascer-
tain whether first graders could make correct decisions
about basic addition ideas stated as either true or false
number sentences. A test was developed, with one part
having addition combinations stated in the form 4

+3
and 3 + 4 = , and the other part composed of closed
addition sentences, for which pupils were to indicate
whether each was true or false. First graders who had
studied in programs without emphasis on closed number
sentences could make decisions about basic addition facts
stated as either true or false number sentences with a rea-
sonably high degree of accuracy. No significant difference
was found in their ability to answer the computational-type
addition and their ability to make correct decisions about
closed sentences concerning similar addition ideas.

Weaver analyzed the relative difficulty of various open-
sentence types. He found that sentences of the form

b = c or c = b were significantly more difficult
than were sentences of the form b = c or c = b
for children in grades 1 through 3. He also found that the
position of the placeholder in the sentence affected the diffi-
culty of the sentences. That is, sentences of the form
a = c were less difficult than sentences like b =
c.

Steffe and Johnson found that mean scores for problems
of the type a + b = were higher than for the three other
problem types studied: a b = , a -4- = c, and

b = c. They also reported that first graders solved
problems with no described action as well as they solved
problems with described action.

Trafton investigated the effects on third grade pupils of
two initial approaches to two-digit subtraction. One ap-
proach consisted of the conventional decomposition algor-
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ithm. The second approach involved a more general
method based on the main concepts of subtraction and using
the number line as an aid to solution, before work with the
decomposition algorithm. The "general" approach did not
result in greater understanding of or performance with the
decomposition algorithm than did prolonged development
of the algorithm.

Aims reported that the number of frames to the left of
the equality sign and the arrangement of operators ( +,
x, ) affected the time needed to solve arithmetic examples,
but the number of possible solutions did not significantly
affect time. He analyzed data from students in grades 4
through 8.

What is the role of materials in mathematics?
The role of materials in the learning of mathematics is

being questioned by teachers at all levels today. Generally,
we are bound philosophically to their use: but research in-
creasingly indicates that we need to analyze when they are
.used, with whom they are used, what types should be used,
and how they are used.

Bisio, conducting a study with 29 classes of fifth graders,
compared three methods of teaching addition and subtrac-
tion of like fractions. In one treatment neither the teacher
nor the students used manipulative materials. In the second
treatment, the teacher used the manipulative materials as a
demonstration for the students. And in the third treatment,
both teacher and students manipulated materials. Children
taught with manipulative materials, both using them and
passively watching them being used, scored higher than
those not using materials.

Knaupp also found that both teacher-demonstration and
student-activity modes, using blocks and sticks in present-
ing addition and subtraction algorithms and ideas of base
and place value to four second grade classes, resulted in
significant gains in achievement.

The assumption that the use of materials can contribute
significantly to the learning of mathematics was also investi-
gated by Carmody. She studied three sixth grade classes who
were assigned to concrete, semi-concrete, and symbolic
treatment groups for an 11-day unit on selected numeration
and number properties. Support was found for the use of
concrete or semi-concrete approaches over symbolic ap-
proaches if the goal of instruction is transfer.

Johnson assigned three treatments to students in grades
4, 5, and 6 who were studying perimeter, area, and volume.
The "Maximum" treatment used a semi-programmed text
and two sets of physical models and instruments for each
child; students were directed by the text to make use of the
objects and were free to use them at other times as well. In
the "Moderate" treatment, students used the programmed
text, including all drawings and illustrations, but were not
given the models. In the "Minimum" treatment, all draw-
ings and illustrations were removed and verbal descriptions
were substituted; no models were given. He reported that a
high degree of concreteness resulted in higher mean achieve-
ment and retention scores.

How useful are mathematics tests?
After analyzing a standardized mathematics test, Gridley

reported that mathematics achievement in grades 2-5 as
measured by the test appeared to consist of several em-
pirically defined clusters of items. The clusters varied from
grade to grade, and subtest headings did not represent dis-
tinct clusters. The meaningfulness of the total score, as well
as the subtest scores, was questioned, since several skills or
abilities were being measured.



What factors affect problem-solving ability?
Kamins attempted to determine if the appearance of

familiar settings, things, people, and subjects in the lan-
guage of word problems would affect the success of black
children from a lower socio-economic environment in solv-
ing word problems. For the 32 fifth graders involved, no
significant difference in achievement was found between
use of problems written by children and textbook problems.
(However, in another study outside the problem-solving
context, Knight found that pupils taught and assessed using
a sub-culturally appropriate language in a unit on non-
metric geometry performed more successfully than those
taught and assessed using standard language in the primary
grades. )

Nickel devised a multi-experience approach to verbal
problem solving, using abstract, representational, and con-
crete materials. This was more effective for fourth graders
than a strictly verbal approach.

Four variables which significantly affected the difficulty
of word problems were identified by Loftus: number of
operations, sequence of problems, complexity, and conver-
sions. Verbal clues, order of operations, and number of
steps had little effect on difficulty level. For the study, she
used a computer-based teletype-presented program of 100
problems, and analyzed data from 16 sixth graders.

Cromer analysed the difficulty of multiplication problems
for fifth graders. He found that difficulty level could be pre-
dicted by problem characteristics such as order, digital, or
process variables.

What do studies on the vocabulary of textbooks show?
Willmon found a total of 473 technical mathematics

words in 24 textbooks for grades 1-3, with frequency of use
ranging from 1 to 5,995. Seventeen words were repeated
more than 1,000 times, but most were used less than 25
times. Stevenson reported that, of 396 technical and semi-
technical words he found in third grade mathematics text-
books and first and second grade readers, only 51 were used
in both reading and mathematics books. However, 161
words were common to all four mathematics textbooks.
Data from a study by Browning is less encouraging. She
found a total of 743 mathematical terms in 15 textbooks
used in grades 4, 5, and 6; only 10 words were common to
all textbooks.

These studies indicate that every teacher of mathematics
must consider the reading problem which a child may face.
Smith added further evidence on this point. He found that
the composite readability scores for sixth grade textbooks
ranged from 5.0 to 5.8; however, analysis of selections in-
dicated a range of below grade 4 to grade 8. Tests ranged
only from below grade 4 to grade 6 in reading level.

In a different type of vocabulary study, Olander and
Ehmer administered a test from 1930 to pupils in 1968. On
the Buswell-John Vocabulary Test, 1968 pupils achieved
higher scores on 74 of 100 items in grade 4, 59 items in

grade 5, and only 48 items in grade 6 than did pupils who
had taken the test in 1930. On a test of contemporary terms,
mean scores were 49 for grade 4, 58 for grade 5, and 64 for
grade 6 on the 100 items.

What type of homework is helpful?
The evidence on this topic is still rather nebulous. Grant

found no significant differences in achievement between
fifth grade groups given differentiated homework on two
levels of difficulty, textbook assignments, or no homework.
Gray and Allison also reported that ro significant differ-
ences were found when students were given three or no
homework assignments per week in grade 6.

What is the status of children's attitudes toward
mathematics?

Deighan, in a study with students in grades 3, 5, and 6,
found that attitude toward mathematics was not significantly
related to mathematics achievement, nor was there a sig-
nificant relationship between teachers' and students' atti-
tudes. A significant decrease in students' attitude scores
across grades was found. Malcolm similarly found that at-
titudes toward mathematics became less positive from grade
3 through grade 7.

Findings such as these have been reported in the past
but there are other studies which present differing evidence.
There are obviously many factors involved when attitudes
are measured: the type and quality of the instrument used
for the measurement, what has occurred to the children
immediately prior to administration of the instrument, and
numerous other points could be noted. For any one teacher
it is less important to know how children in general feel
about mathematics than it is to know how a specific class
feelsand the attitude of a single group can usually be
judged in many ways by their teacher ...
* For other studies .. .

Many other studies might have been citedfor instance:
Weeks reported that training with attribute blocks for

eight weeks in grades 2 and 3 had a strong positive effect on
logical and perceptual reasoning ability.

Sension found that area, set-subset, and combination
representations for introducing rational number concepts
appeared to be equally effective on tests containing items
consistent with the experimental instruction. However, the
combination treatment produced a higher level of generali-
zation to a number line mode!.

Scwder found that pupils in grades 4-7 needed about
three to six instances to form generalizations of the v,e,:t
tested from numerical situations. Only rarely were generali-
zations formed after six unsuccessful instances.

A complete annotated listing of studies published during
1971 is available from ERIC/SMEAC and also in the
November 1972 issue of the Journal for Research in Mathe-
matics Education.
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If you arc interested in securing copies of compilations of

research on elementary and secondary school mathematics,
here arc some sources:
1. "An Evaluation of Journal-Published Research Reports

on Elementary School Mathematics, 1900-1965." Vol-
umes I and II. M. N. Suydam, unpublished doctoral
dissertation, The Pennsylvania State University, 1967.
Microfilms Abstract Order No. 68-3563; available from
Xerox University Microfilms, Dissertation Copies, P. 0.
Box 1764, Ann Arbor, Michigan 48106; costs $4 for
microfilm and $10 for xerography.

This ic;tial study contains categorized, annotated,
and evaluated reports of 799 studies (grades K-8)
plus a list of approximately 700 dissertations.
Bibliography.

2. "Interpretive Study of Research and Development on
Elementary School Mathematics, Phase I." M. N. Suy-
dam and C. A. Riedesel, Final Report, June 1969.

Volume I, Introduction and Summary: What Re-
search Says. ED 030 016. 255 p. Microfiche
(MF), $0.65; Paper Copy (HC), $9.87

Volume II, Compilation of Research Reports.
ED 030 017. 331 p. MF, $0.65; HC, $13.16

Volume III, Developmental Projects. ED 030 018.
232 p. MF, $0.65, PC, $9.87

Available from ERIC Document Reproduction Service
(EDRS ), Leasco Information Products, Inc., P. 0.
Drawer 0, Bethesda, Maryland 20014.

Volume I contains synthesized research findings in
the form of answers to numerous questions. Vol-
ume II contains categorized, annotated, and evalu-
ated reports of studies and dissertations for 1900-
1968, extending the list of those cited in the dis-



sertation above. In Volume III are summaries of
projects, with typescripts of interviews with nine
project directors. Bibliography in Volumes I and II.

3. "Using Research: A Key to Elementary School Mathe-
matics." M. N. Suydam and J. F. Weaver, 1970.

This set of 11 bulletins synthesizing research find-
ings is available by individual titles from EDRS;
the complete set of bulletins is currently out of print.
An updated collection is anticipated and will be
announced in this Newsletter when it is available.

4. "Annotated Compilation of Research on Secondary
School Mathematics, 1930-1970." M. N. Suydam, Final
Report, February 1972.

Volume I, Introduction; Compilation of Articles.
ED 062 165. 407 p. MF, $0.65; HC, $16.45

Volume II, Compilation of Dissertations; Summary
and Conclusions. ED 062 166. 411 p. MF, $0.65;
HC, $16.45

Available from EDRS at cost cited above; also available
from The Center for Science and Mathematics Educa-
tion, The Ohio State University, 244 Arps Hall, Colum-
bus, Ohio 43210 at a cost of $8.50 for the set of two
volumes.

Volume I contains categorized, annotated, and eval-
uated reports on 780 studies (grades 7-12), while
770 dissertations are similarly presented in Volume
II. Some studies for grades 7-8 were included in
previously completed elementary compilations.
Bibliography in each volume.

5. "A Review of Research on Secondary School Mathe-
matics." M. N. Suydam, March 1972.
Available from EDRS, document SE 014 234, 229 p.,
MF, $0.65, HC, $9.87; also available from The Center
for Science and Mathematics Education, address above,
at a cost of $3.50

This is a review of research findings in the form of
answers to numerous questions. Bibliography.

ANNOUNCING .. .
ERIC Reference Products
from CCM

1. THESAURUS OF ERIC DESCRIPTORS, Fourth
Edition

* the source of all subject headings used to index and
retrieve documents and journal articles in the ERIC
collection

* includes newly assigned descriptors and rotated
descriptor display as of March 1972

* $8.95 in cloth cover, $6.95 in paperback

2. ERIC EDUCATIONAL DOCUMENTS INDEX
* brings together references to all research documents

in the ERIC collection: includes documents ED
001 001 through ED 054 390

* contains Subject and Author indexes with complete
titles and ED accession numbers. [The ED numbers
refer to abstracts published in ERIC Educational
Documents Abstracts (see below).]

* 1966-1969, two volumes, library binding$34.50
the set; 1970-71, one volume, library binding
$25.00

5

3. ERIC EDUCATIONAL DOCUMENTS ABSTRACTS
* cumulation of resumes appearing in Research in

Education from 1968 through 1971; includes ab-
stracts of documents ED 012 349 through ED 054
390

* document availability cited, but Subject and Author
indexes appear in ERIC Educational Documents Index
(see above).

* 1968-1971, four volumes, library binding
$126.00; individual volumes bound by calendar
year$35.00 each

4. CURRENT INDEX TO JOURNALS IN
EDUCATION

* a monthly index to over 570 educational periodi-
cals: approximately 1600 articles are indexed each
month

* includes brief annotations outlining the scope and
substance of most articles, in addition to Subject,
Author, Journal Contents and Main Entry indexes

* monthly$39.00 a year; semiannual and annual
cumulations available

Available from: CCM Information Corporation
866 Third Avenue
New York, New York 10022

The Micro-Library Series
A major objective of the ERIC program is to make

current educational information directly available to those
who most need it. As a step toward achieving this objec-
tive, CCM Information Corporation has packaged ERIC
information using the "micro-library" concept.

A Micro-Library is composed of a printed index and
microfiche copies of ERIC titles in a particular subject
area. Currently in preparation are Micro-Libraries of
materials on topics relating to Library/Information Sciences
and Social Science/Social Studies. The Reading Micro-
Library is available now at $395.00.

The Micro-Library is unique in that materials processed
into ERIC are frequently not widely known nor readily
available through the major publishing channels. Such
items as speeches, conference proceedings, and federally-
funded research reports are included. Approximately 1000
titles will be available in each Micro-Library, and will
include selected materials processed by the ERIC network
since its inception, plus other pertinent titles added to the
ERIC collection from 1966 through 1971 and announced
in Research in Education.

Citations and abstracts are also obtained from Selected
Documents on the Disadvantaged and Office of Education
Research Reports, 1956-65. Journal Articles which were
indexed for Current Index to Journals in Education 1969,
1970, and 1971 are also included. All of this material is
organized into four sections: Subject Index, Author Index,
ERIC Documents, and ERIC Journal Articles. Each micro-
fiche collection will be arranged in numerical sequence in an
attractive, functional case.

Additional information about the Micro-Library Series
can be obtained from:

CCM Information Corporation
866 Third Avenue
New York, New York 10022
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Guide to ERIC Available

A twelve-page guide entitled "ERIC: How to Use It for
Mathematics Education" has been developed by and is
available from ERIC/SMEAC. The guide presents a sum-
mary of pertinent information concerning the ERIC sys-
tem, with emphasis on mathematics education functions and
is directed primarily to those individuals needing a ready
digest of ERIC services and procedures.

Single copies are available at no cost from ERIC/
SMEAC. Similar documents are available through ERIC/
SMEAC for science education and for environmental
education.

Dr. Stanley L. Helgeson
Associate Director
Science Education

Dr. Patricia E. Blosser
Research Associate
Science Education

Mrs. Beverly M. Lee
Research Associate
Environmental Education

SMEAC
Dr. Robert W. Howe
Director

Dr. Jon L. Higgins
Associate Director
Mathematics Education

Dr. F. Joe Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N. Suydam
Research Associate
Mathematics Education

Dr. Robert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Research Associate
Environmental Education



ERIC: Information is a Two-Way Route
The ERIC system was designed to

1-- collect information

2disseminate information

ONE WAY ...jib,-

Where do the documents that form the information base
come from? The answer is obvious: from a variety of
sources, including:

research and development projects which were
federally funded

school systems and other educational agencies

educational organizations
individuals

conferences and other meetings

educational journals

The .staff at ER1C/SNIEAC encourages you to send us
materials which you feel are of interest to other educators
research reports,' conference speeches, experimental stu-
dent materials, evaluation, and assessment reports, course
descriptions and syllabi, curriculum guides, or bibliogra-
phies. The steps for submitting materials to be abstracted
and indexed in Research in Education are the same for all
ERIC Clearinghouses:

1 Send two complete mimeographed or printed, legible
copies of the document. Ditto, faded, or dirty copies
can not be used.

2If the material is copyrighted send a statement about
its availability and price. Also, please consider letting
us reproduce the copy in microfiche and/or hard
copy. If it is selected for announcement in RIE send
a signed statement from the copyright holder indicat-
ing the format in which the work may be reproduced
by the ERIC Document Reproduction Service
(EDRS).

In RIE we attempt to announce all significant documents
on the learning and teaching of mathematics education. Any

document that you send will be examined for reproducibil-
ity, completeness, copyright and availability limitations,
scope suitability, significance for a national audience, and
its value in advancing the state of knowledge about math-
ematics education. A document may- have great worth but
not be abstracted for RIE because it does not satisfy one of
these selection criteria. If it is not abstracted for R1E but
is within the scope of the ERIC system, we keep it in the
ERIC/SMEAC library, where it is available to users.

THE OTHER WAY-311.-

The dissemination of information by ERIC is also many-
-faceted. RIE and CIJE are the cornerstones of this process.
Computer searches of the document base are also increas-
ingly being used; we are planning a document, "ERIC:
How to ACCESS It," which will give you specific informa-
tion on these. To an extent, limited by our small staff, we'll
try to answer your specific questions when you write or call
us. And workshops and discussions on how to use ERIC
are also scheduled at many local and national conferences.

See for yourself . .

The centerfold of this Newsletter contains a selection
of actual abstracts from Research in Education (R1E). RIE
is a monthly publication of the ERIC system; you can find
it in most libraries and it's also available by subscription
from the Government Printing Office.

The abstracts included here represent only a small sam-
ple of more than 300 documents on mathematics education
which were cited in RIE during 1972. Those with "HC"
(xerography) or "MF" (microfiche) prices may be pur-
chased from EDRS, P. 0. Drawer 0, Bethesda, Maryland
20014. Alternate sources are cited on some abstracts.

ERIC/SN.IEAC also abstracts articles in a .designated
set of journals; these abstracts are included in Current Index
to Journals in Education (CIJE). CIJE is found in most
'libraries and is also available by subscription from CCM
Information Corporation, 866 Third Avenue, New York,
New York 10022.
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Here are some of the documents on mathematics education
recently P' .ounced in Research in Education. There's much variety!

4
ED

SE 014 840

Weaver, 1. Vied. Suydam, Marilyn N.

Mesalagfil Inelsectfon
la Madsonsties Uneados.

Pub Date lune 72
Note-73p
Available 1 rom--ERIC

Information Analysis
Center for

Science, Mathematics,
and Environmental Education,

Columbus, Ohio
MRS Price istF40.65, HC

DescrimmsAlgarithms,
*Elementary School Mathe

matics. 'Instruction, Learning
Theories, Literature

Reviews, *Mathematics
Education, *Research

Reviews

(Publications), Teaching
Procedures.

This monograph
focuses on the influence fryaning

theory on elementary
school mathematics

progs and

on mathematics
instruction. Theories

of arithmetic in-

struction up through 1935 are described and the philoso-

phy of meaning theory, contributions
and discussions by

mathematics educators,
and applications to actual

lion areare delineated
for the period from 1935 through 1960.

A discussion
of the implicit concern

for meaning in the

modern mathematics
movement during

1960 to the pres-

ent concludes
the first section. The second section suns-

matins studies that establish and
affirm the importance

of and need for
meaning and studiesthat explore the eff ect

of teaching various
procedure' with meaning. The final

section of the paper briefly discusses the implementation

of mathematically
meaninalut instruction.

An extensive

bibliography is included.

ED 065 338 SE 014 403
Swanson, Mary T. Taylor, June
EduestIonal Mukl-Media for Mallstenado and

Science Ulan.
Des Moines Area Community Coil., Ankeny,

Iowa.
Pub Date Feb 72
Note-217p.
EDRS Price MF40.65 HC-39.87
DescriptorsActivities. Audiovisual Aids, *Ele-

mentary School Mathematics, Elementary
School Science. Handicapped Students, Instruc-
tion, Instructional Materials, Instructional
Media, Learning Activities, *Tutoring
in the belief that uses of many different media

will help motivate students, this book was com-
piled to assist tutors, particularly in science and
mathematics, in using multi-media. Special
emphasis was placed on increasing the tutor's un-
derstanding of mathematics and science. Follow-
ing a chapter on the history and development of
instructional technology, classroom media equip-
ment (such as films, filmstrips. transparencies,
pictures, tapes, etc.) is described with its ad-
vantages and disadvantages and instructions on
determining appropriate usage. Some simple
techniques for using media are outlined, including
uses for easily obtained household items. Two
chapters cover some elementary mathematics and
science concepts and the applications of media to
tutoring in these areas. A section on the han-
dicapped child and adaptation of media to hi;
situation is also included. The final chapter com-
ments on the tutor's role, and sources of free and
mew pensive materials are listed with the
bibLoyraphigs. While the subject matter is
generally from the elementary level, the discus.
sums about the media are intended for all levels.
(3M)

;rem ERIC/SMEAC

MeDfIlrISLI
InD4run+ior

ED

SE 014 404

065 339
Lockhart.

John

Guide
Volunteers

InMathematics.

Oklahoma
City Public

School System,
.Okla

Pub Date 71

Nute-.1p.
EORS.Pties

hif-90.65
11043.29

Desettptors*Activities,

Arithmetic,
'Eleme

tary School Mathematics,
*instruction,

%Astra*.

tional Aids,
"instructional

Nlatetials,
Leaning

Actives,
Paraprofessional

School Personnel,

'Tutoring,
Volunteers

Thfs document
is intended as a guideline

for

volunteers
who work with elementary

children in

mathematics
in the Oklahoma

City School

System.
Following

referral
and progress

sheets

to increase
teacbcr-volunteer

communi-

cation
about the student,

the bulk
of the book is

a list of involvement
activities to assist volunteers

in helping
students

in mathematics.
These activ

ties cover
elementary

topics
that have been

V..entified as problern
steam norther

conepts,

Pisec
value. the fout operations

with whole riuM-

bets, fractions
isid their equivalents.

and the tour

operations
with fraction...The

activities
season.),

allow the
to 'do' something,

land materi-

als are inexpenaive
and cady prenatal.

OW

ED
Aiken, Lewis R., Jr. SE 014 918
Lemmas Paden Is Leaning Mathematics
Pub Date Oct 72
Note-47p.
Available fromERIC

information Analysis Center for
Columbus, Ohio
Science. Mathematics,

and Environmental
Education,

ED1LI Price WNW.
HC -33.2,--Achieventent,

Learning, Mathematics Lin-guistics. Mathematical
Vocabulary, Mathematics Edik

carton, Problem Solving Readability, ResearchReviews (Publications),
'Verbal Ability.

This paper focuses on the relationship
of verbal factorsto mathematics

achievement and reviews research from1930 to the
present. The effects of verbaiiration in themathematics /earning

process are considered:
mathematicsfunctioning as a unique ravage

in its own right is M.;tined. Research on the readability
of mathematics ma-terials and research

relating problem
solving abilities toverbal abilities are reviewed. An

extensive bibliography
is

included. (Editor/DT)

Lan5m49* oral M444,ernerkes

TIA.orins Guru Ass

ED 064 177 SE 014 219
Shoemaker. Terry Swadener, Mare
Idea fee Maalpulathe MatedelmElementall

Mathematics Cements-
Northern Colorado Educational Board of

Cooperative Soviets, Boulder.
Pub Date 72
Note-33p.
Available from ERICISMEAC, 1460 West Lane

Avenue, Columbus. Ohio 43221 (on loan)
Docaniest Net Available from EDRS.
Descriptor 'Activities, *Elementary School

Mathematics. Geometry. *lnstmctional Mated-
ah, *Manipulative Materials, Number Con-
emits, Resource Materials, Set Theory
This is set of 8 a 11 -inch cards containing

ideas for manipulative materials, generally inex-
pensive household items. for use in the elementa-
ry classroom. The cards are tab-indexed into
seven categories: sets (which is subdivided into
set recognition and set operations), number-nu-
merals, geometry, measurement, probability,
number theory. and function. Each card states
objectives, the supplies neede.l, and suggested ac-
tivities. The activities described are flexible in na-
ture, and possible additional activities are sug-
gested. LIM /

Manipu4lertivg



Obiec4.146-1-iem Bonk

ED 066 494
TM 001 978

Lieberman, Marcus And Others

Prbnary Mathematics:
Behavioral Objectives sal

Test Items.
Institute for Educational

Research, Downers

Grove, Ill.
Pub Date 72
Note-173p.
Available ftomInstitute for Educatiooal

Research. 1400 West Maple Avenue, Downers

Grove. Illinois 60515 (54.00)

EDRS Pries MF.S0.65 HC46.58

Descriptor: *Behavioral
Objectives, Curriculum

Development, Individtsalind instruction.

Item Ranks. Mathematics, 'Printery QOM

Program Evaluation
IdentifiersESEA Title III, *Evaluation for Ito

dividualized Instruction Project

The Objective-Item
Bank presented coven 16

sections of four subject areas in each of four

grade levels. The four areas arc: Language Arts,

Math, Social Studies, and
Science. The four

grade levels
Primary. Intermediate, Junior

High. and High School. The ObjectiveItem Bank

provides school administrators
with an initial

starting point for curriculum
development and

with the instrumentation
for program evaluation,

and offers a
mechanism to assist teachers in slat-

ing more
specifically the goals of their instruc-

tional program. In addition, it
provides the means

to determine the extent to which the objectives

are accomplished.
This document presents the

Objective Rent Bank for primary mathematics.

(Cs)

The other three documents
in the set are:

ED 066 495 TM 001 979
Lieberman, Marcus And Others
Intermediate MatheartticA: Behavioral Objectives and Test

Institute price, S13.00;. .

EDRS price, MF-$0.65,
KC-339.74 (587 r.)

ED 066 496 TM 001 980
Lieberman, Marcus And Others
boor High Matheasatics Behavioral Objectives and Test

Institute price. $7.00;
EDRS price, MF-S0.65,
HC-59.87 (236 p.)

ED 066 497 TM 001 981
Lieberman, Marcus And Others
High School Mathematics: Behavioral Objectives sod Test

Items.
Institute price. $15.00;
EDRS price. MF-S0.65,
HC-S29.61 (810 p.)

College

ED 066 311
Sumtestioas

on the Teaching
of College Mathe-matics.

SE 014 455
Mathematical Association of America, Berkeley,

gram in Mathematics.
Calif. Committee

on the Undergraduate
Pro-Pub Oak Jan 72Note-39p.

Available fromCUPIN,
P. 0. Boa 1024,Berkeley, California 94701EDRS Price MF S0.65 11C-$3.29Descriptots--College

Mathesnatics.
*Course Or-EtTective Teaching.
*Instruction,*Mathematics

Education,
Teacher Education.Identifierset/PMTeaching Methods.

Teaching Quality
This handbook

on effective
college mathe-matics teaching offers suggestions on courseplanning; lecturing;

using the blackboard,
tem-

books. and visual aids; making assignments;scheduling,
composing and grading tens; and giv-ing glades. It also diteusses

feedback and instruc-tor evaluation and includes a sample question-nairc that might be given to students A sectionon the role of teaching assistants
suggests that a

program of regular
visitation, evaluation,

orients-lion. and guidance by regular faculty
members befollowed. The final section lists professional jour-nals and periodicals

concerned with higher edu-cation, and gives a bibliography
of books onrnatics teachng. (DT)

mathematics
history, and rnathe-

Liaborc.).orie5

SE 014 466
ED 066 315

24

A Study of the Effect a Mathematics LaboratoriesHollis. Loye Y.

on the Mathernatkal
Achievement and Attitude

of Elementary
School Students.

Final Report.

Spans AgencyNational
Center for Educational

Research and DCVCIOPMCIA
(DHEWIOE).

Washington. D.C.

Bureau NoRR-9-0-0311
Pub Date Jul 72

G-1-9-530038.0125Grant OE
Note-24p,
EDRS Price ME-SO.650043.19
Descriptors*Academic

Achievement,
.Activity

Learning.
Attitudes, Elementaty

School

Mathematics,
High Achievers. Intermediate

Laboratories, Low Achievers, Manipu-

lative Materials, *Renate
The study attempted to determine the extent to

which a mathematics laboratory
would enable

both slow and
gifted learners to

gain in achieve-

ment in mathematics and to develop more posi-

tive attitudes
toward mathematics.

On the basis

of ability,
achievement in school, adores

n ul an

thi'California
Achievement Test, 75 (oth. fifth,

and sixth grade
students from

each of two schools

were selected as the research group,
and ,5 in

one school and 40 in another were
identified as

the control group. Two mathematics laboratories

M two elementary
schools were put into opera-

tion and students
attended 45 minute laboratory

sessions twice
weekly. Sessions were conducted

on a diagnose-prescribe
model. focusing

on the

areas where
students needed additional

re
work.

Posttests for
achievement and

attitude
ions con
we ad-

ministered when
the laboratory se-

cluded. The study found that mathematics
labora-

tories used with slow learners and with gifted

learners
facilitated a slightly increased academic

achievement in both cascs.
with more of an in-

crease
occurring at the lower grade levels. The

also facilitated an increased positive

attitude toward mathematics.
with a significant

increase
occurring in the school

located in a

deprived area.
There was no significant diffeleace

in achievement
scores between laboratory and

control stoups. (AuthoriDT)

ED 064 I 6
Reemamesdallems

Regardlas Compnlen In High
SE 013 880

&hoot Edaeadec
Conference Board of the Mathematical

Sciences,Washington. D.C.
Spans Agency National

Science Foundation,Washington, D.C.
Pub Date Apr 72
Note-36p.
Available fromConference

Board of the Mathe-matical Sciences. 2100 Pennsylvania Avenue,NW.. Suite 834, Washington. D.C. 20037RDAS Peke M114111.65 HC-$3.28DescriptorsComputer
Oriented Programs,*Computer Science

Education. 'CurriculumDevelopment. Educational Technology.'Mathematics
Education. Secondary

Nuns-Lion, Secondary
School Mathematics,

TeacherEducation, Vocational
EducationIdentifiersNational

Science FoundalloaRecommendations
include: (I) the develop.inert of a computerliteracy

course at the junior.high level to inform students
about the nature ofcomputen and their impact on daily life; (2) thedevelopment of an independent follow-up counedesigned to develop proficiency in die use ofcomputers; (3) the development

mat
modulesemphasizing the application of mathematics torelevant problems and leading to the deve lop.meet of algorithms, with suggested

examples; (4)the development of modules for use in fieldsother titan mathematics,
with suggested examples;(5) the development

of special programs for thegifted student; (6) increased soon toward voca-tional computer
training and the development ofa learner's language

related to COBOL; (7) thatthe National Science Foundation (u thatdevelopment of programs for training teachepprs;
estandabli

(8) that a national clearinghouse be
that

and education
for information on computer activitiesin the schools. (JM)

Cornpukrs

ED 064 163
Meitner., Ralph 7' And ?Men SE 014 165
A Study of Paradigms

for the Coamnsellea andEvaluation of CAI Curricular MaktriMs Is
Raul Report.
Mathematies. Volume

Philesephkal Studies,
Pennsylvania State Univ.. University Park.Spans AgencyNational

Science
Report NoN3F

Foundation,Washington, D.C.

Pub Date Dec 71
-GJ-102

Note-- 101p.
ED2S Pelee MP-$0.65 HC$6.511DescriptorComputer

Assisted Instruction,Computer Oriented
Programs. Curriculum.*Educational Philosophy,

Instruction. *Mathe-matics Education
Identifiers*Paradigms

This is the first of a threevolume
report on aNational Science Foundation project calledPARADIGMS.

An overview of the PARADIGMSproject, an analysis of the concept paradigm, andobjectives of the project are presented in the Outsection. The nest two sections cover somespecific paradigms for research and action, in-eluding sample CAI curricular
segments. Theepilogue summarises goals, activities, andproducts of the project and implications of theproject regarding research and deve lopwithin the curricular/instructional

domain. (JM)
ment

Curriculum L,onstuvrion
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ED 066 315 24
SE 014 287

Marshall. J. Laird Fischbach, Thomas J.

Evaluation of Patterns In Arithmetic In Grades I.

4, l9707i: Effects on Teachers.

Wisconsin Univ.. Madison. Research and

Development Center
for Cognitive Learning.

Spans
AlencyNational Center

for Educationist

Research and Development
(DilewtoE),

Washington. D.C.
Report NoIR-225
Bureau No---BR-5-0216
Pub Date Mar 72
Contract--OEC-$.10- I$4

Note---939
EMS Price MF.S0.65 DC43.29

Descriptors--Aridimetic,
'oCurticuluns Develop

client, °Elementary
School Mathematics,

Inset

vice Programs, *Instruction, Research,

Teacher Attitudes. 'Teacher Education,

A large-scale, summative.
comparative evalua-Televised Instruction

don of -Patterns in Arithmetic
(PIA}" a modem

televised arithmetic
curiculum for grades one

through six, was carried out in grades one

theoush four in both rural and urban schools
due,

the 197041 school year. This report deals

with the ways in which PIA affects teachers: in

basic mathematical
knowledge.

knowledge of

PIA4pCCifiC content, and attitudes toward

teaching arithmetic.
Findings indicate that PIA

cars be used effectively es in-senice education.

partieutarly for these are
with relatively

lower initial
knowledge of the besie m elemeathem airs

which underlies a contemporary
school mathematics

program. PIA does not seem

to change teachers' attitudes.
however. nor is it

beneficial in increasing
knowledge of concepts

not specifically
related to PIA. These results seem

to hold equally for both rural and urban schools'

(Author/lM)

'Theory

ED 063 344 SE 014 420Adler, Afarilynne
Some Implications of the Theories of Jean Piagetand J. S. Bruner for Education.
Toronto Board of Education (Ontario). ResearchDept.
Pub Date 1631
Note-45p.
EDRS Price MF-$0.65 HS3.29
DescriptorsEducational Theories, 'ElementarySchool Mathematics, Instruction. InstructionalMaterials, Learning. Mathematics Education.Number Concepts
Identifiens. -Bruner (Jerome). Piaget (Jean)

This paper examines the research and theoriesof Piaget and Bruner and some implications foreducation, particularly as applied to mathematics
education in the elementary grades. Pine's theyries are divided into the general development andconceptual thinking and mathematical conceptsin children. Experimental evidence is cited and ashort section on structural materials for the
mathematics classroom follows. A brief summaryties the two men's beliefs together with respect toreadiness, curriculum, and structural materials.(JM)

OV*Jec.A- v s
ED 0S9 900 SE 013 400
Walbeeser, henry H. Eitenberg, Theodore A.
A Review of Research on Behavioral Objectives

sad Learniag Hierarchies.
ERIC Information Analysis Center for Science

Education, Columbus, Ohio.
Pub Date Jan 72
Note -12p.
Available fromOhio State University, Center

for Science and Mathematics Education. 248
Arps Hall, Columbus. Ohio 43210 01.25 plus
S.25 handling)

ERRS Price MF-SOAS 11C-$3.29
Descripturs*Behavioral Objectives, Instruction,

'Learning. Mathematics Education,
Psychowttics, 'Research Reviews (Publica-
tions), S..aence Education

IdentifiersLearning Hierarchies
In the first part of this paper, the purposes of

behavioral objectives are outlined; research is
then summarized, including the influence of
knowledge of the behavioral objectives on a lear-ner's performance, teacher recognition of
behavioral objectives and student attitudes to
behavioral objectives. he second part presents a
summary of methods of constructing learning
hierarchies. The research topics outlined include
the structure and efficiency of expert versus stu-
dent generated hierarchies. relationships between
perfcrmr,nces on adjacent levels of a hierarchy.
and the psychometrics of learning hierarchies.
Each part of this paper contains a table of the
research hypotheses investigated, with a listing of
supporting and non-supporting experiments re-
ported. Although most of the research reviewed
refers to mathematics and science. studies in
other are also included. (MM)

GlioreteAry

co 064 14S
24pew'', fletahrteetrig.

Et. SE 014 127Tlie Tearblag
ef Geometry

at the Pro-CMkge
Lewd.

Central Miderestens
Regional Educational

Lab..
Si. Ann, Mo.

Sporn Ageney.National
Center for EducationalWashington. D.C.

Research and Development
(DNEWIOELBureau No-111t4-2175

Pub Date 71
Plate-3644

Proceedings
of the second CSMP

International
ConferenceAvailable from_

Rock
10646 St. Charles

Rock Road,
St. Ann. Missouri

61074 (S10.00)
Dement Net Ana*

fem. RIMS.
Conference

Reports.
Educational

Objectives.
Educations/

Problent..T*Geometry. *Mathematics, *Mathematic.
Eda-Topology *Seam*,

School
Mathematics.This is a collecdon

of 24 paper, presented or
Prepared by pankipanta

of the Comprehensive
School Mathematics

Program (CSMP) interna-
tional Conference

in 19N/ coveting a wide range

of topics in mathematics
and geometry

education.
CnniMence

recommendations
are summaried.

imluding
the use of geometry

to les4 into other

branches
of mathematics

and to tench coin:Mos'
model building.

abstention
from using geontetry

primarily
to reach logic,

and improvement
in

teacher trainina
courses. The peera are both

mathematical
and ettratiottel

in emphasis
cover-

ing mathematical
topics such

as polygons,
topolo-

gy. geometric
algebra.

crake. inversive
geometry.

E uddean geometry,
and axiomatic..

Eucations/
topics include

the relevance
of geometry

at

mconday
level and

with in modern
mathe-

matic. education.
with imagestions

for new ap-
(Jall
preaches.

particularly
with respect to geometry.

ED 064 175
SE 014 193

Rale. Edwera G.

Teacher Ilaewleage
we Stalked

heideveateek Mt

Algebra. Scheid Mataematk.
Stedy Grad. lts-

Parts bhaeber
9.

Stanford Univ
Calif. School Mathematics

StabS

Group.
Spans Ageney--tistional

Science couedation

01 ashineton. D.C.

Report NoSMS-11-9
Tub Date 72
Note -109p
Etas race MV-90.4511C-94.511

Descriptors*Achievesnent.

Aleebra, Mathe-

matics Teachers.
'Research.

*Secondary

School faathemetics.
Teacher Characteristics.

*resew Influence
This study investiested
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News Notes

Cognitive Psychology and the Mathematics Laboratory

A symposium on "Cognitive Psychology and the Math-
ematics Laboratory" was held at Northwestern University
on February 15-16. A coordinated series of lectures was
given by Robert Davis, Max Bell, John LeBlanc, Zoltan
Dienes, Charles Smock, Leslie Steffe, and Barry Bei lin.
ERIC/SMEAC will be publishing the papers from this
conference; the next newsletter will contain information on
how to order this document.

National Assessment: Mathematics

The National Assessment of Educational Progress
(NAEP) is now conducting the mathematics assessment.
Administration of the exercises began in October and will
continue in selected schools across the country until July.
Reporting of results is scheduled for December 1974. The
exercises were developed by NAEP staff, the Psychological
Corporation, and mathematics educators, and include
manipulative materials and visuals. A computer task and
consumer mathematics exercises are among those included
for older students. To have your name placed on the mail-
ing list for the NAEP "Newsletter," write: NAEP News-
letter, Education Commission of the States, 1860 Lincoln
Street, Denver, Colorado 80203.

Undergraduate Mathematics Conference

In the summer of 1971, the University of Missouri-Rolla
held a conference for college teachers on applications of
undergraduate mathematics. Support for the conference
was received from the National Science Foundation. Ap-
plications of calculus, linear algebra, differentia! equations,
and probability were discussed. The CUPM Central Office
has edited the proceedings; to receive your copy, send $3.50
($3.68 for California residents) to: CUPM, Box 1024,
Berkeley, California 94701. Only prepaid orders can be
accepted.

American Educational Research Association

The Annual Meeting of the American Educational Re-
search Association (AERA) was held in New Orleans
on February 26-March 1. Several sessions on mathematics
education were scheduled, including an invited address by
Merle C. Wittrock, University of California at Los Angeles,
on "Recent Research in Cognition and Mathematics Learn-
ing," sponsored by the Special Interest Group for Research
in Mathematics Education (SIG/RME). This address will
be published by ERIC/SMEAC; the next newsletter will
contain information on how to order this. SIG/RME
also sponsored two presessions on research prior to the
annual meeting: "Computational Algorithms: Developing a
Coordinated Set of Studies," and "Reasoning and Logical
Thinking."

Interdisciplinary Meeting on Structural Learning

The Structural Learning and Mathematics Education
(MERG) Groups have announced the Fourth Annual In-
terdisciplinary Meeting on Structural Learning, to be held
at the University of Pennsylvania on April 6-7, 1973.
Theoretical and empirical research will be given equal em-
phasis. The Structural Learning Group and the Jean Piaget
Society will co-sponsor an invited talk. For further infor-
mation on the meeting, contact: Dr. Joseph M. Scandura,
Graduate School of Education, University of Pennsylvania,
Philadelphia, Pennsylvania 19104.

National Council of Teachers of Mathematics

The Annual Meeting of the National Council of Teachers
of Mathematics will be held in Houston on April 25-28.
Morris Kline, New York University, will speak at the open-
ing session on "The Principles of a Desirable Curriculum
Reform." Giving the banquet address will be John Furbay,
author and lecturer, with the topic, "Rev,olution: Which
One?" Workshops and section meetings are planned for
teachers at all levels.

Available soon from ERIC/SMEAC:

5

Research in Mathematics Education Reported in 1972 by
Marilyn N. Suydam and J. Fred Weaveran annotated
listing of published research and dissertation abstracts.

Use of Computers in Mathematics Education Resource
Seriesa set of papers and bibliographies.

See the next newsletter for further details!
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We've Moved!

ERIC/SMEAC is still in Columbusbut as of
March 1, 1973 our new address is on the campus of
The Ohio State University:

ERIC Information Analysis Center for
Science, Mathematics, and Environmental
Education

400 Lincoln Tower
The Ohio State University
Columbus, Ohio 43210

Dr. Stanley L. Helgeson
Associate Director
Science Education

Dr. Patricia E. Blosser
Research Associate
Science Education

Mrs. Beverly M. Lee
Research Associate
Environmental Education

SMEAC
Dr. Robert W. Howe
Director

Dr. Jon L. Higgins
Associate Director
Mathematics Education

Dr. F. Joe Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N. Suydam
Research Associate
Mathematics Education

Dr. Robert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Research Associate
Environmental Education



SMEAC
ERIC

Where re the Collections of ERIC Documents?

Research in Education and Current Index to Journals in
Education are 1oi. should be!) in most large libraries. Often
vou can ascertain whether or not to order a document from
the information provided by the descriptors and annotation
for each document you've located in a search of RIE and/or
CIJE. Sometimes, however, you can't he sureor you want
to scan. the document but not buy it. You need a copy of
the document.

Also: Alaska, I

Hawaii, 2
Puerto Rico, 3
Canada, 26
Others, 13

Complete files of ER IC documents are located in centers
scattered across the United States. The map will help you
to approximate the site of the ERIC collection nearest to
you. If you want a list of locations in your state, please write
to us.
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ED 068 315 SE 014 717
Barczyk, Gloria J.
A Teacher's Apprwoeh to Adjusting bstructlos In

Etuteetary School Mathematics to Varied Abili-

ty Groupe.
Pub Date (711
Note-78p.
EDRS Price MF-S0.65 HC-$3.24
DescriptonBehavioral Objectives.

*In
'Curricu *lEumle-

Curriculum Guides, Elementary Grades,

mentary School Mathematics. Grade S. -

dividualized Instruction. Instruction. *Instrucs
tional Materials. Lesson Plans. Mathematic

Education, Teacher Developed Materials.

Worksheets
IdentifiersSystems Approach to Mathematic*

Instruction (SAM)
This paper is concerned with developing a

mathematics curriculuns for the fifth grade which

uses program of varied difficulty of instruction
based on "A Systems Approach to Improving
Mathematics Instruction" (SAM). a program
developed itt the Pittsburgh area. The first por-
tion of the paper is a general discussion of facets

involved in curriculunt construction. The

remainder of the paper details the specific obiec.

lives, the selecting and sequencing of content,

and the instructional
organization of a fifth grade

mathematics course.
Sample materials are in-

cluded: a "Curriculum Saggested Pace" which

lists the basic levels
of instruction as well as sug-

petted enrichment topics for each level;

behavioral objectives for each basic level; and the

complete lesson plans along with teacher-con-
structed materials for two of the topics covered

in the curriculum (fractions and negative num-

bers), (DT)

ED
Choate,te St9Suart A.
Activities with Ratio and Propordon.
Oakland County Schools. Pontiac, Mich.

Spons AgencyBureau of Elementary and

Secondary Education (DHEW/OE). Washing-
ton. D.C.

Pub Date Sep 70
GrantOEG-68-05635-0
Note-135p.: Revised Edition
EDRS Price MF-S0.65 HC-S6.58
Descriptor Curriculum. Instruction. Instruc-

tional Materials, Low Ability Students, Mathe-

matics Education. Objectives, Percentage.
Ratios (Mathematics). 'Secondary School
Mathematics, Units of Study (Subject Fields).

Worksheets
IdentifiersESEA Title 111

This instructional unit focuses on writing ratios
and proportions in problem situations, solutions

by means of proportions, and determination of
percentages. A number of experiments are sug-
gested and worksheets and discussion questions

arc included. The activities are oriented toward
situations in which the students would probably

have had some previous experience. A teacher's

guide is also available. Related documents are SE

015 334. SE 015 335. and SE 015 337 through
SE 015 347. This work was prepared under an
ESEA Title Ill contract. (LS)

SE 015 336

1

These documents
are some of those
announced in
Research

in Education
during January,
February, or
March 1973.

ED 067 397
TM 00/ 792Wiliiants, S. Irene Jones. Chancey 0.A Comparison of

Interview and Normative Anaiy-els of Mathematics Questions.Educational Testing Service. Princeton, N.J.Spons AgencyCollege
Entrance ExaminationBoard, New York, N.Y.Report NoTDR-714

Pub Date Apr 72
Note-49p.
EDRS Prier MF-$0.15 IBC-33.29DescriptorsCollege

Entrance Examinations,Evaluation Methods, Interviews, hem Analy-sis. Problem Solving.
'Question Answer Inter-views, Research Methodology.

'SecondarySchool Mathematics, Student Participation,Test Construction, Test Results. TestsIdentifiersCollege
Board Mathematics Level 2Answers to the following questions were soughtin this study: (1) Does the interview techniqueProvide information that cannot be obtained fromthe usual normative

approach ?; (2) Does the in-terview technique provide information
leading tothe revision of mathematics test questions? Arethe revised questions

better than the original Ver-sion in specified ways ?; and (3) Does the inter-view technique provide information
about the ex-tent to which the

student has been exposed in a Imathematics
course to the topic, concept, or skill Ithat is central to the act ion of a particu-lar question? The College Board MathematicsLevel 11 pretest was administered to 10 studentsin a senior mathematics

course, to 30 juniors in amathematics honors
course, and to 35 juniors andseniors in mathematics

courses. Fifteen selectedstudents were then interviewed as to theirmethods of problem solution. The original pretestwas then administered to the pretest population,and a pretest consisting
of 16 questions identical

that were revisions was also administered.
Results

to those in the original
pretest and 9 questions

Iof
bove w

the study show that the answer to question (1)aas "yes"; in answer to question (2), ninequestions in the pretest (items 2, 10, 14, 111, 20.21. 23, and 24) were revised; and the answer toquestion (3) was a definite "yes." Appendixesprovide the hem Interview Record and Test In-terview Record. Procedures
Used in Can-ying Outthe Study. Score Distributions for Total Groupand Interview Group, Item Analysis for TotalGroup, Item Analysis for Interview and Pretest

Graphs. )
Groups and

(DB
Interview Results for Each Item and

ED 069 496 24 SE 015 142
Lankford, Francis G., Jr.
Some Computational Strategies of Seventh Grade

wipils Final Report.
Virginia Univ., Charlottesville. School of Educa-

tion.
Spons AgencyNational Center for Educational

Research and Development (DHEWKIE),
Washington, D.C.

Bureau NoBR-2-C-013
Pub Date Oct 72
GrantOEG-3-72-0035
Note-96p.
EDRS Price MF40.6.5 HC-$3.29
Descriptor 'Algorithms, Fractions, Grade 7.

Learning, 'Mathematics Education, *Research,
Secondary School Mathematics, Whole Num-
bers

Identifiers*Computation, Diagnostic Interviews
One hundred seventy-six seventh grade stu-

dents underwent a recorded interview where each
was given a set of computational exercises and
asked to say aloud his thinking as he worked
them. The most frequently used strategies in
computations with whole numbers and fractions
are described in detail, an analysis of the nature
of wrong answers is included, and characteristics
of good and poor computers are listed and
discussed. Thirteen conclusions are given, cover-
ing computational strategies. vertical vs. horizon-
tal problem arrangement, mathematical vocabula-
ry of students, estimating answers, and the
technique of using recorded interviews in
research. The computation problems given to the
students are included in the report, and the ap-
pendices list all the wrong answers given with the
accompanying verbal description by the student.
(DT)

ED 069.469 SE 014 567
Bask Mathematics Machine Calculator Course.
Windsor Public Schools, Conn.
Pub Date 69
Note 533p.
EDRS Price fillF40.85 HC$119.74
Descriptors Algorithms, Grade 0,,Instruction,

Instructional Materials,' Laboratory
Procedures. Mathematical Applications, Mathe
matics -Materials, Practical Mathematics,
Problem Solving, Secondary School Mathe-
matics, Workbooks

IdentifiersDesk Calculators, *General Mathe-

matics
This series of four text-workbooks was

designed for tenth grade mathematics students
who have eshibited lack of problem-solving skills.
Electric desk calculators arc to be used with the
scat. In the first five chapters of the series. stu-
dents learn how to use the machine while review-

ing basic operations with whole numbers,
decimals, itstctions, and percents. The rest of the
chapters present word problems in simple con-
sumer mathematics, business activities, install-

ment buying, banking, stocks and bonds, in-
surance, taxes, and utilities. A chapter on the use
of formulas is included. (DT)
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"Mini-bib": Mathematics Laboratories
Since we have received a number of requests on some topics, we have decided to include lists of references for such topics

in issues of this Newsletter. These will be in the form of a "mini-bibliography:" a short, selected list of pertinent documents.
Some of the documents in this "mini-bib" on mathematics laboratories were located through a search in Research in Education
and Current Index to Journals in Education, using such descriptors as "Laboratories," "Laboratory Procedures," and "Activity
Learning," and cross-checking to include only references which also have mathematical descriptors. (For those who want to
do a more thorough search, descriptors such as "Manipulative Materials" and "Instructional Materials" should also be con-
sidered:. these will provide information on many materials which might be useful in a mathematics laboratory situation.)

Barson, Alan. The Mathematics Laboratory for the Ele-
mentary and Middle School. Arithmetic Teacher 18: 565-
567; December 1971.

Bernard, Richard Paul. The Historical Development of the
Laboratory Approach to Elementary School Mathema-
tics. ( Indiana University, 1972.) Dissertation Abstracts
International 33A: 5028; March 1973.

Beuthel, Donald G. and Meyer, Phyllis I. A Regular Class-
room Plus a Mathematics Laboratory. Arithmetic Teacher
19: 527-530; November 1972.

Boucher, Jim. New Mathematics in the Primary School.
Mathematics in School 1: 10-12; March 1972.

Brousscau, Andre R. Mathematics Laboratories: Should
We or Should We Not? School Science and Mathematics
73: 99-105; February 1973.

Brydegaard, Marguerite and Inskcep, James E., Jr. Mathe-
matical Experiencing. Washington: American Associa-
tion of Elementary, Kindergarten, and Nursery Educa-
tors, 1972. (ERIC: ED 062 168. Available only on
microfiche from EDRS.)

Cohen, Martin Seymour. A Comparison of Effects of
Laboratory and Conventional Mathematics Teaching
Upon Underachieving Middle School Boys. (Temple
University, 1970.) Dissertation Abstracts International
31A: 5026-5027; April 1971.

Deans, Edwina. The Laboratory Approach to Elementary
Mathematics. Todars Education 60: 20-22; February
1971.

Dittmcr, Karen Ann. Guidelines for Developing a Mathe-
matics Laboratory. (University of Alabama, 1971.) Dis-
sertation Abstracts International 32A: 5083-5084; March
1972.

Ewbank, William A. The Mathematics Laboratory: What?
Why? When? How? Arithmetic Teacher 18: 559-564;
December 1971.

Ferrell, Phyllis C. A Developmental Program to Non-Grade
Mathematics K-12. Arlington Heights, Illinois: Elk Grove
Training and Development Center, June 1969. (ERIC:
12D 037 336; 105 p.)

Finnell, Clyde Allen. A Laboratory Mathematics Ap-
proach: An Evaluation of Cognitive and Affective Learn-
ing in Ninth Grade Mathematics Classes in the United
States Dependents Schools, European Area. (University
of Southern California, 1972.) Dissertation Abstracts
International 33A: 4053-4054; February 1973.

Fitzgerald, William M. About Mathematics Laboratories.
East Lansing: Michigan State University, 1972. (ERIC:
ED 056 895, 33 p.)

Grecncs, Carole E.; Willcutt, Robert E.; and Spikell, Mark
A. Problem Solving in the Mathematics Laboratory: How
To Do It. Boston: Prindlc, Weber & Schmidt, Inc., 1972.

Higgins, Jon L. The Mathematics Through SciereA Study:
Attitude Changes in a Mathematics Laboratory. SMSG
Reports, No. 8. Stanford: Stanford University, 1969.
(ERIC: ED 064 174; 64 p.)
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Higgins, Jon L. Attitude Changes in a Mathematics Labor-
atory Utilizing a Mathematics-Through-Science Ap-
proach. Journal for Research in Mathematics Education
1: 43-56; January 1970.

Hollis, Loye Y. A Study of the Effect of Mathematics Labora-
tories on the Mathematical Achievement and Attitude of
Elementary School Students. Final Report, National
Center for Educational Research and Development, July
1972. (ERIC: ED 066 315; 24 p.)

Howard, Vivian Gordon. Teaching Mathematics to the
Culturally Deprived and Academically Retarded Rural
Child. (University of Virginia, 1969.) Dissertation Ab-
stracts International 31A: 294-295; July 1970.

Johnson, Randall Erland. The Effect of Activity Oriented
Lessons on the Achievement and Attitudes of Seventh
Grade Students in Mathematics. (University of Min-
nesota, 1970.) Dissertation Abstracts International 32A:
305; July 1971.

Kidd, Kenneth P.; Myers, Shirley S.; and Cilley, David M.
The Laboratory Approach to Mathematics. Chicago:
Science Research Associates, Inc., 1970.

Kieren, Thomas E. Activity Learning. Review of Educational
Research 39: 509-522; October 1969.

Kicrcn, Thomas E. Manipulative Activity in Mathematics
Learning. Journal for Research in Mathematics Education
2: 228-234; May 1971.

Krulik, Stephen. A Mathematics Laboratory Handbook for
Secondary Schools Philadelphia: W. B. Saunders Co.,
1972. (ERIC: ED 059 061; document not available
from EDRS.)

Matthews, Geoffrey and Comber, Julia. Mathematics La-
boratories. Arithmetic Teacher 18: 547-550; December
1971.

May, Lola J. Math Lab. Grade Teacher 89: 103-105, 167;
September 1971. 89: 64-66; October 1971. 89: 44-45,
71; November 1971.

McClure, Clair Wylie. Effectiveness of Mathematics La-
boratories for Eighth Graders. (The Ohio State Univer-
sity, 1971.) Dissertation Abstracts International 32B:
4078; January 1972.

Miller, George R. The Use of Formative Evaluation Pro-
cedures in the Development of a Mathematics Labora-
tory. Paper presented at the Annual Meeting of the
American Educational Research Association, 1972.
(ERIC: ED 063 341;25 p.)

Nowak, Betty Adams. A Study to Compare the Effects of
Mathematics Laboratory Experiences of Intermediate-
Grade Students on Achievement and Attitudes. (Brigham
Young University, 1972.) Dissertation Abstracts Inter-
national 33A: 2697; December 1972.

Osborne, Alan R. Lab Oratory and the Generalization Gap.
Arithmetic Teacher 18: 545-546; December 1971.

Portcus, D. R. Activity-Centered Learning in a Mathe-
matics Laboratory. Australian Mathematics Teacher 28:
5-1I; March 1972.



Rcys, Robert E. and Post, Thomas R. The Mathematics
Laboratory; Theory to Practice. Boston: Prindle, Weber &
Schmidt, Inc., 1973.

Ropes, George Hardcastle. The Effects of a Mathematics
Laboratory on Elementary School Students. (Columbia
University, 1972.) Dissertation Abstracts International
33A: 4250; February 1973.

Schippert, Frederick Arthur. A Comparative Study of Two
Methods of Arithmetic Instruction in an Inner-City
Junior High School. (Wayne State University, 1964.)
Dissertation Abstracts 25: 5162-5163; March 1965.

Silbaugh, Charlotte Vance. A Study of the Effectiveness of
a Multiple-Activities Laboratory in the Teaching of
Seventh Grade Mathematics to Inner -City Students. (The
George Washington University, 1972.) Dissertation Ab-
stracts International 33A: 205; July 1972.

Vance, James H. The Effects of a Mathematics Laboratory
Program in Grades 7 and 8An Experimental Study.
Unpublished doctoral Dissertation, University of Alber-
ta, 1969.

Vance, James H. and Kieren, Thomas E. Laboratory Set-

tings in Mathematics: What Does Research Say to the
Teacher? Arithmetic Teacher 18: 585-589; December
1971.

Vance, James H. and Kicren, Thomas E. Mathematics
LaboratoriesMore than Fun? School Science and
Mathematics 72: 617-623; October 1972.

Whipple, Robert M. A. Statistical Comparison of the Effec-
tiveness of Teaching Metric Geometry by the Laboratory
and Individualized Instruction Approaches. (Northwest-
ern University, 1972.) Dissertation Abstracts Interna-
tional 33A: 2699-2700; December 1972.

Wilkinson, Jack Dale. A Laboratory Method to Teach
Geometry in Selected Sixth Grade Mathematics Classes.
( Iowa State University, 1970.) Dissertation Abstracts
International 31A : 4637; March 1971.

Wilson, Lois Fair. The Discovery Approach to Mathematics.
February 1971. (ERIC: ED 059 089; 45 p.)

(No author cited.) The Secondary Mathematics Laboratory
Strategy Manual. Titusville, Florida: Brevard County
Board of Public Instruction, June 1970. (ERIC ED 048
143; 58 p.)

News Notes
Plan Ahead . . .

A session on "Have You Met ERIC?" is scheduled for
the NCTM Name-of-Site Meeting in Fort Worth, August
15-17, 1973. Marilyn N. Suydam will provide this intro-
duction. A workshop on the use of ERIC is scheduled for
the NCTM Name-of-Site Meeting in Atlanta, Georgia.
October 25-27, 1973. Jon L. Higgins and F. Joe Crosswhitc
of ERIC/SMEAC will conduct this fi,,2ssion, designed to
teach the specifics of using the ERIC system. At other
meetings look for the ERIC booth in the materials display.
It made its first appearance at the NCTM Annual Meeting
in Houston, April 25-28, 1973.

In the Meantime . .
An article by Jon L. Higgins in the March 1973 issue of

The Arithmetic Teacher will give you a good start in learning
more about ERIC. It's titled, "How Thirty Measuring
Sticks, Twenty-nine Kids, and I Started Using Research in
the Classroom." Hope you enjoy reading it!

MicroLibraries of ERIC Mathematics Education Documents
Available

Basic collections of ERIC mathematics education docu-
ments in microfiche format will soon be available from
Microfiche Systems Corporation. Selected in cooperation
with ER1C/SMEAC, the collections will contain full-text
documents announced in Research in Education between
1966 and 1972. The Elementary collection will contain
450 documents; the Secondary collection, 500 documents;
and the Higher Education collection, 400 documents. A
tri-level combined collection will also be offered. Similar
MicroLibraries for science education and environmental
education will also be available.

Prices and ordering information for MicroLibraries may
be obtained by writing: Microfiche Publications Division,
Microfiche Systems Corporation, 305 East 46th Street,
New York, New York 10017.
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Compilations of Mathematics Education Document Abstracts
Available

A collection of abstracts of mathematics education docu-
ments that have appeared in Research in Education from
1966-1972 will soon be available from Education Asso-
ciates, Inc. Developed in cooperation with ERIC/SMEAC,
the compilation will feature subject and author indexes
similar to those found in RIE. The compilation will enable
users to conduct rapid manual searches of a data base of
over 2000 ERIC mathematics education documents. Similar
compilations for science education and environmental edu-
cation document abstracts will also be avaiiablz.

Prices and ordering information for the three compila-
tions may be obtained by writing: Education Associates,
Inc., P. 0. Box 441, Worthington, Ohio 43085.

Price Increases . . .

Changes in the prices of subscriptions to Research in
Education and Current Index to Jnumals in Education have
been announced. Research in Education (12 issues per year)
is now $38, domestic; $47.50; foreign. Single copies are
$3.25 each. (The address for RIE is: Superintendent of
Documents, Government Printing Office, Washington, D.C.
20402.) Current Index to Journals in Education (12 issues
per year) is now $44, domestic; semi-annual and annual
cumulative indexes, $45. Single copies are $3.50. Foreign
subscriptions have postage added. (The address for CIJE
is: CCM Information Corporation, 866 Third Avenue, New
York, New York 10022.)

This One is Still Free!
We hope you realize that this Newsletter is still free! If

you know of someone whose name is not on our mathe-
matics education newsletter mailing list, please send us the
name and address (including zip code).

If you have any announcements which would interest our
readers, please send them, too. We'll include them whenever
possible. (Please direct them ATTN: Marilyn N. Suydam.)



Metrication:
While Congress has not yet passed the final bill on metri-

cation, teachers are among those anticipating the change
in our system of measurement. To help you prepare, here
are some pertinent documents and references.

Documents listed in Research in Education include the
following:

De Simone, Daniel V. A Metric America: A Decision Whose
Time Has Come. Washington: National Bureau of
Standards, July 1971. (ERIC: ED 055 884; 192 p.
Also available from Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C.
20402; Catalog No. C 13.10/345, $2.25.)
This report evaluates and distills the findings of the
United States Metric Study in which thousands of in-
dividuals, firms, and organized groups representative
of our society participated.
Related reports on the Metric Study arc:
ED 055 890 U.S. Metric Study Interim Report: Educa-

tion. (210 p. Also available from GPO; Catalog
No. C 13.10/345-6, $1.75.)

ED 065 340 U.S. Metric Study Interim Report: Federal
Government: Civilian Agencies. (325 p. Also avail-
able from GPO; Catalog No. C 13.10/345-2,
$2.25.)

ED 065 341 U.S. Metric Study Interim Report: Non-
manufacturing Businesses. (192 p. Also available
from GPO; Catalog No. C 13.10/345-5, $1.50.)

ED 065 342 U.S. Metric Study Interim Report: The
Consumer. (147 p. Also available from GPO; Cata-
log No. C 13.10/345-7, $1.25.)

ED 065 343 U.S. Metric Study Interim Report: Testi-
mony of Nationally Representative Groups. (175 p.
Also available from GPO; Catalog No. C 13.10/
345-12, $1.50. )

ED 068 326 U.S. Metric Study Interim Report: A His-
tory of the Metric System Controversy in the United
States. (308 p. Also available from GPO; Catalog
No. C 13.10/345-10, $2.25. [Also cited as ED 069
885.1)

Lighthill, M. J. and Others. Metric Units in Primary
Schools. London: Royal Society, April 1970. (ERIC:
ED 052 992; document not available from EDRS.)
Although this pamphlet is intended as background
material for teachers in English primary schools, the
educational implications of the change and the lists of
apparatus suitable for use with children up to 14 years
of age are sufficiently general for use in other countries
introducing the metric system.

The April 1973 issue of The Arithmetic Teacher is devoted
to articles on metrication. Included arc:

Hallerberg, Arthur E. The Metric System: Past, Pres-
entFuture? (pages 247-255)

King, Iry and Whitman, Nancy. Going Metric in
Hawaii. (pages 258-260)

Williams, Elizabeth. Metrication in Britain. (pages
261-264 )

Helgren, Fred J. Schools Are Going Metric. (pages
265-267)

Victs, Lottie. Experiences for Metric Missionaries.
(pages 269-273 )

Be Prepared!
Vervoort. Inching Our Way Towards the Metric Sys-

tem. (pages 275-279) (Also in the April 1973
issue of The Mathematics Teacher, pages 297-302)

Immerzeel, George and Wiederanders, Don. IDEAS.
(pages 280-287)

The May 1973 issue of The Arithmetic Teacher contains
additional articles on metrication.
Other articles cited in Current Index to Journals in Edu-
cation which have the descriptor "Metric System" arc:

Ballew, Hunter. Overcoming the Resistance to the
Metric System. School Science and Mathematics 73:
177-180: March 1973.

Edson, Lee. Metrication: New Dimensions for Prac-
tically Everything. American Education 8: 10-14;
April 1972.

Immerzeel, George and Wiederanders, Don. IDEAS.
Arithmetic Teacher 19: 362-373; May 1972.

Murphy, Mary Oellerich and Polzin, Maxine A. A
Review of Research Studies on the Teaching of the
Metric System. Journal of Educational Research 62:
267-270; February 1969.

Shaw, R. W. Going MetricGoing Decimal. Mathe-
matics in School 1: 23-24; November 1971.

West, Tommie A. The Case for Metric Units. School
Science and Mathematics 72:. 600-602; October
1972.

The April 1973 issue of the "Bulletin for Leaders" of
the National Council of Teachers of Mathematics lists
the following sources of information on the metric
system:
A brochure entitled "Think Metric" has been produced

by the National Education Association in cooperation with
the National Council of Teachers of Mathematics. Designed
for parents, it covers reasons for metrication, general re-
lationships between the English and metric systems, how
metrication will affect the schools, and how parents can
help at home and at school. "Think Metric" (stock number
051-02242) may be ordered prepaid from American Edu-
cation Week, P.O. Box 327, Hyattsville, Maryland 20781,
at thirty copies for $2.25. Shipping and handling charges
will be added to billed purchase orders. Make checks pay-
able to the National Education Association.

"All You Will Need to Know about Metric" is a new
information sheet that may be reproduced or requested in
reasonable quantities from the Metric Information Office of
the U.S. Department of Commerce, National Bureau of
Standards, Washington, D.C. 20234.

The National Bureau of Standards Special Publication
304A (revised October 1972), a "Brief History of Mea-
surement Systems with a Chart of the Modernized Metric
System," is available from the Superintendent of Docu-
ments, U.S. Government Printing Office, Washington, D.C.
20402, for 25c. A full-scale wall chart, NBS Special Publi-
cation 304, is available from the same office for 55c.

A joint committee of the American Association of School
Librarians (AASL) and the NCTM has prepared a selected
bibliography of instructional aids for metrication. This re-
source is available from AASL, 1201 Sixteenth Street NW,
Washington, D.C. 20036, for 20c.



Publications on the Way . .

The following publications will be available from ERIC/
SMEAC some time after May 15:

Recent Research in Cognition Applied to Mathematics
Learning by M. C. Wittrock

Ability and Creativity in Mathematics by Lewis R. Aiken,
Jr.

Research in Mathematics Education Reported in 1972
by Marilyn N. Suydam and J. Fred Weaver

Research Reporting Sections: National Council of Teachers
of Mathematics 51st Annual Meeting edited by Jon L.
Higgins

Dr. Stanley L. Helgeson
Associate Director
Science Education

Dr. Patricia E. Blosser
Research Associate
Science Education

Mrs. Beverly M. Lee
Research Associate
Environmental Education
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Use of Computers in Mathematics Education Resource
Series:

I. Computer Innovations in Education by Andrew R.
Molnar

II. Computer-Extended Problem Solving and Enquiry
by Larry L. Hatfield

III. Bibliography
Part 1. General Educational Role
Part 2. Languages and Programming
Part 3. Mathematics Instruction Applications

IV. Research on Computers in Mathematics Education
by Thomas E. Kieren

For specific information on the cost of each of these,
please write (after May 15) to Marilyn N. Suydam, ERIC/
SMEAC.

Among publications scheduled later in the year are the
proceedings of the Northwestern University symposium on
"Cognitive Psychology and the Mathematics Laboratory."
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Research on Elementary School Mathematics, 1972

Among the research studies reported each year, there are
attempts to provide answers to some of the questions which
both classroom teachers and other mathematics educators
have about the teaching of elementary school mathematics.
Suydam and Weaver ( 1970. 197I ) and Suydam f 1972
have summarized previous research: this newsletter pre-
sents some of the findings front research published during
1972. The focus is on research that the teacher might find
useful: that is. research whose findings might be applied in
the classroom. Other studies, of more specific information
to researchers. are not included.* As this bulletin was pre-
pared, the variability in the quality of research was taken
into consideration. as well as its

Addition and Subtraction Sentences: What Needs Emphasis?
In the previous bulletin in this series (Suydam, 1972).

three research studies on addition and subtraction sentences
were reported. Engle and Lerch (1971) found that first
graders who had studied in programs without emphasis on
closed number sentences could make decisions about basic
addition facts stated as either true or false number sentences
with a high degree of accuracy. Weaver (1971 ) reported
that sentences of the form rn b c or c E b were
significantly more difficult than were sentences of the form

b c or c h for children in grades 1 through
3. Steffe and Johnson (1971) found that problems of the
form a h = [1 were easier than problems of the form
a b = El, a Ej c, and 7 h = C.

Additional exploration on mathematical sentences was
reported in 1972. Grouws gave an oral test in which 32
third gradt. r:s were each asked to solve 16 open sentences of
the form !; + a = b. a N h. a N = b, and N a
= b. Opl:nsentences of the N a. = h type (e.g., N -- 19
= 46 significantly more difficult than the other three
types. Sentences using basic facts with sums between 10 and
IS were significantly easier for third graders than similar
open sentences using addends and sums between 20 and
100. There were no significant differences when some open
sentences were presented in a verbal problem. Children
used an average of five different solution methods, such as
tallyinf, recall. counting, inverse relationship, and substitu-

tion, but high performance was associated with direct ad-
dition or subtraction.

It seems apparent that teachers need to give more atten-
tion to sentences of the form N a = h. And more atten-
tion should be given to open sentences of all four forms
where larger whole numbers are involved.

Mathematics programs for young children commonly
provide experiences with open addition and subtraction
sentences which have a solution within the set of whole
numbers. Rarely, however, is explicit attention given to
sentences such as 9 = 6 or = I I, each of
which has no solution within the set of the whole numbers.
Weaver collected some evidence on how well first-, second-,
and third-grade pupils recognize such "no solution" situ-
ations. Test data from 23 classes were presented.

Mean correct responses for open "no solution" addition
sentences ranged from 40.8 per cent in grade 1 to 53.6 per
cent in grade 2 to 61.3 per cent in grade 3. Performance
levels at each grade were not the same for all open-sentence
forms, but there was progressively less difference among
these performance levels as grade level increased.

For open "no solution" subtraction sentences, the mean
per cent of correct responses was essentially the same from
grade to grade: 41.6 per cent for grade 1, 41.7 per cent for
grade 2. and 41.9 per cent for grade 3. For both open addi-
tion and open subtraction sentences. the mean per cent of
incorrect use of the "no solution" response decreased from
grade to grade, reflecting the progressive improvement in
performance.

Thus pupils were not at a complete loss in responding to
open addition and subtraction sentences involving the un-
taught condition of no solution within the set of whole
numbers. The ability to identify the "no solution" response
was a variable phenomenon associated with such factors as
grade level and sentence form. Weaver pointed out that
some pupils erroneously assume that subtraction of whole
numbers is commutative, and that teachers need to call
attention to the non-commutativity of subtraction. Empha-
sis also needs to be riven to reading number sentences in
left-to-right order. And, rather obviously, instruction on
open addition and subtraction sentences which have no
solution in the set of whole numbers is needed.

Prepared by Marilyn N. Suydam. Faculty Research Associate, ER1C/SMEAe



Division: Which Algorithm Is Advantageous?
Previous research (Suydam and Weaver, 1970) has

identified instructional advantages for various division
algorithms. The method of teaching, rather than the al-
gorithm itself, seems to be the key: the division algorithm
which is taught with the greatest degree of meaning has
tended to lead to higher achievement.

Kratzer prepared two instructional units, both involving
meaningful instruction. One used the distributive algorithm
and the other used the subtractive algorithm, each as a
method of keeping records of manipulating bundles of
sticks. Three fourth-grade classes were each taught one of
the division approaches. No significant differences in the
approaches was found on achievement of familiar problems
on immediate or retention tests. There was, however, a
significant difference between the approaches on achieve-
ment of unfamiliar problems on both types of test: the
distributive approach group displayed a better understand-
ing of the process.

Rousseau undertook an experiment with twelve fourth-
grade classes to determine whether er not the foundations
on which a division algorithm could be built affect child-
ren's ability to retain and transfer on tasks involving the
algorithm. Four algorithms were developed on these
foundations: (1) mathematical, based on the distributive
property of division over addition; (2) real-world, based
on the physical act of "quotitioning;" (3) real-world, based
on the physical act of partitioning; and (4) rote, based on
the memorization of routines. No significant differences
in retention of algorithms were found. For extensions to
cases of slightly greater difficulty, the rote algorithm was
superior. For problems of greater difficulty, however. the
quotitive and distributive algorithms were better than the
rote and partitive algorithms.

Problems: What Approach Helps?
Verbal problem-solving continues to draw the attention

of researchers. In one study comparing the effects of three
approaches, Jerman reported no significant differences
between fifth-grade groups using a general-problem-solving
program, a wanted-given program, or the regular textbook.
Some effect on strategies, especially for the wanted-given
approach, was noted. Jerman pointed out the dependence
of problem-solving skill on computational ability. Perhaps
we cannot expect students to solve more problems correctly
unless we place emphasis on the required computational
skills along with the problem-solving strategies.

Materials: What Helps Whom?
Research on the use of materials continues to indicate

that the use of materials is very important, but that we need
to consider carefully what, when, how, and by whom they
arc used. What outcomes arc to be expected must also be
considered.

McLaughlin found that pupils in grades 2 and 4 were able
to reproduce behavior on a multiple-classification block
task which they had seen demonstrated; only sixth graders,
however, could transfer the information to a different but
structurally similar task. Both "model" and "trial-and-error
practice" conditions produced similar performance, but the
"model" condition had a greater effect on pupils' knowledge
about the relationships of the objects involved in the classi-
fication.
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In a study in which various types of materials were used,
Wheeler analyzed the relationship of the child's perform-
ance in solving two-digit addition and subtraction examples
on four concrete embodiments and two-digit and multi-digit
addition and subtraction examples in the symbolic mode.
He tested the performance of 144 second graders on the
use of the abacus, bundling stick:, the place value chart,
and multi-base arithmetic blocks, and then gave them two-
digit and multi-digit addition and subtraction examples in
written form. There were no significant differences between
the means of the children, at any of three levels of abstrac-
tion for regrouping, in solving two-digit examples in the
symbolic mode. However, children proficient in regrouping
two-digit examples on three or four embodiments scored
significantly higher on the multi-digit written tests than
children who were not proficient using the concrete ma-
terials, across all IQ levels. Significant correlations were
found between the number of embodiments chit ren were
able to regroup for two-digit examples and achiev ent on
the multi-digit tests.

It was concluded that children proficient in regrouping
two-digit addition and subtraction examples on three or
more concrete embodiments possess a significantly higher
level of understanding of the regrouping concept than
children without this proficiency with the concrete aids.
This supports the multiple embodiment hypothesis that
concept formation is facilitated through the use of a variety
of materials.

As has also been found in some previous research,
Clausen reported that kindergarten and first grade pupils
exposed to a multi - sensory approach achieved higher than
pupils using a worksheet-textbook approach.

Questions: What Kinds Are Needed?
Many recent studies have explored the type and quality

of various classroom behaviors. Meckes studied teacher-
pupil interaction and teachers' questioning patterns for
mathematics classes in grade 6. A tape recording was made
of one class session conducted by each of 100 teachers,
and ten-minute segments of the tape were analyzed. All
teacher-questions were also transcribed and categorized.
Results indicated that the role of the mathematics teacher
has not changed from that of giving information to that of
guiding learning experiences. This conclusion was sup-
ported by the following evidence: The teacher spent 61.5
per cent of the time talking. Direct influence accounted for
50.2 per cent of the teacher talk. Although indirect in-
fluence amounted to 49.8 per cent of the teacher talk, the
largest portion of this was in the questioning category. And
since most of these questions were very narrow, they pro-
vided little opportunity for students to express their own
ideas.

The intent of the new mathematics programs and present
classroom practices were also shown to be inconsistent.
Although one of the primary objectives of the new mathe-
matics is to foster a spirit of inquiry and to develop crea-
tivity, only .5 per cent of the total questions were placed
in the synthesis category. The two low cognitive level
categories accounted for 79.5 per cent of the questions
asked.

The need for teachers to develop questioning at the high
cognitive levels is evident.

The use of questions was also found in connection with
an experimental study. Nichols found that first-grade child-



ren who had to respond orally to three questions about why
they answered correctly took fewer trials to reach criterion
on number conservation tasks than did children who did
not answer questions following correct responses. Her three
questions: "Why? How do you know? Can you tell me
more?" Teachers can readily apply these in many classroom
situations.

Cognitive Levels: What Do Children Need?
Burron examined the assumption that all children of

various abilities can profit from instruction at a variety of
cognitive levels. Five process exercises were developed,
comprised of mathematical tasks designed to elicit re-
sponses at a variety of levels. Data were then collected
from two groups of approximately 40 sixth-grade pupils
each, who had been selected as having high or low success-
potential. Significant differences favored the high group for
every cognitive level except "data-generation." The pro-
portion of pupils functioning successfully within each group
increased as cognitive level ascended, but ability to function
successfully at a given cognitive level was neither discrete
or consistent with group membership. At least half of the
low group attained "a respectable measure of success" at
every cognitive level.

Burron concluded that differences in the ability to func-
tion successfully at a variety of cognitive levels seemed
more related to the level of complexity of a task than to
cognitive level. Challenging all pupils to stretch their modes
of thinking on a variety of cognitive levels seems to he a
valid educational objective. Differences in individual cog-
nitive styles imply tasks structured to include a large domain
of possibilities, alternatives, and opportunities to achieve
goals in a multiplicity of ways.

In the study, a marked difference in behavior related to
self-confidence was also noted. Pupils in the low group
seemed hesitant, threatened, or reluctant to respond to
divergent questions, while high-group pupils displayed little
of this behavior. Pupils in both groups showed preference
for manipulatory activities; non-manipulatory tasks evoked
a drop in interest and enthusiasm among the low-group
pupils, while high-group pupils were able to sustain activity.

In another study dealing with cognitive levels, Callahan
and Passi examined three series of elementary-school
mathematics textbooks, two contemporary and one "pre-
modern," for grades 3-6. Instances were noted of the oc-
currence of seven cognitive levels: knowing, translating,
manipulating, choosing, analyzing, synthesizing, and evalu-
ation. More than half of the cognitive activities found in
the series were classified at the "manipulating" level. Few
activities were classified as "translating." Newer series had
more "knowing" items than the older series did. Little was
done at the three high cognitive levels. It would appear that
much supplementing of the textbook by the teacher needs
to be done, so that children are asked questions and given
activities at all cognitive levels.

Instructional Sequences: How Should They Be Developed?
Buchanan examined instructional sequences to determine

how prior experience with subordinate tasks affected mas-
tery of a superordinate task, and the efficiency of perform-
ance within a sequence. In Experiment 1, 72 fifth-graders
used paired-associate-type cards for problems in modulo
12. In Experiment II, 120 sixth graders used an instruc-
tional program on set-union. The amount of prior exper-
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ience with the introductory task had a significant effect on
mastery of the superordinate task.

In Experiment I, the number of errors and learning trials
on the task increased significantly with increasing amount
of prior experience, not entirely independent of presentation
order. The transfer task in Experiment II indicated that
prior experience with the introductory task inhibited the
performance of low-aptitude students.

Phillips developed and evaluated procedures for validat-
ing a learning hierarchy from test data. A test to assess
mastery at each of 1 1 levels of a hierarchy for computa-
tional skills of adding rational numbers with like denomin-
ators was administered and seven hierarchical orderings of
the 11 subtasks were generated. One programmed instruc-
tion lesson was developed for each subtask. Fourth-grade
pupils were assigned to seven groups defined by the
hierarchical orderings. Results indicated that sequence,
even if random, seemed to have little effect on immediate
achievement and transfer to a similar task. However, longer
term retention seemed quite susceptable to sequence
manipulation.

In one of a set of studies, Sawada studied a strategy for
organizing a curriculum into a mathematically-cast system
with explicit structural mediators of positive transfer from
lower- to higher-order objectives. Three axioms were speci-
fied in mathematical form such that the system was char-
acterized by composition and reversibility. Eleven instruc-
tional sequences were presented via computer-assisted
instruction. It was found that performance on an objective
had little relationship with performance on the inverse ob-
jective. Pupils on their own apparently did not pick up the
strategy of forming composites. In other words, pupils did
not seem aware of reversibility inherent in the materials,
nor of composition objectives. The need for explicit teach-
ing, rather than expecting transfer to occur as a by-product,
is indicated.

Motivation: What Works?
Rea and French reported on a small-scale research study

with a class of sixth graders. One group used mental com-
putation exercises; the other was given enrichment activi-
ties using the same content. Tests were given on the first
and twenty-fifth days, with 24 instructional periods inter-
vening in which both groups received their regular mathe-
matics period plus 15 minutes daily of the special activities.

As the authors point out, in hoth groups were individuais
whose scores increased only slightly, and scores even de-
creased for a few. However, in both groups, the majority
of the students gained rather dramatically; the average gain
for the enrichment group on the achievement test was one
full year, and for the mental computation group was eight
months.

While the study is subject to many limitations, the in-
crease in achievement scores seems to be worth pursuing,
both in more rigorously designed experiments and in class-
room situations where a similar set of experiences may be
desirable. There can be little doubt that the results were
influenced by factors such as the halo effect, which often
accompanies enthusiastic experimentation. But why not
capitalize on this in the classroom? Children do like variety
and children enjoy experimenting and being part of an
experiment. Research is a way of motivating children.

Schultz studied some factors related to motivation: the
combined influence of teacher facilitative behavior and the



effect of interpersonal compatibility between teacher and
student. Each of 20 tutors was assigned one student who
appeared most compatible and one student least compatible
to him, determined by responses to a test on interpersonal
relationships. Student increases in achievement and in self-
concept of arithmetic ability after nine tutoring sessions
did not appear to be related to tutor predisposition of fa-
cilitative behavior and/or degree of interpersonal com-
patibility between tutor and student. However, when com-
patibility was present, students rated their relationships
with tutors as more facilitative.

Logic: How and What?
Sheppard studied one aspect of the development of con-

cept learning; the concept was a two-attribute, conjunctive,
non-verbal one about right triangles. Two groups of 40
fifth graders were tested individually. Each saw one exam-
ple and three non-examples. Giving divergent examples
was found to be better than giving convergent examples;
giving matched non-examples was better than giving non-
matched non-examples. The combination of divergent
examples and matched non-examples yielded predominant-

ly correct classification behavior. Other combinations
resulted in either over- or under-generalization--or con-
fusion.

Fetzer gave 27 logic problems differing in content and
validity to 206 students aged 8 through 15. Problems in-
volving conflict were found to be more difficult than cor-
responding agreement and neutral forms. Those involving
invalid assumptions were found to be more difficult than
those having validity. In general, younger children appeared
to base their judgments on the empirical conditions and
did well on problems where the logical and empirical cues
agreed, whereas older children were able to disregard the
empirical content and base their judgments on the logical
structure of the problem. Thus young children may appear
to be responding to the logical structure of a problem when
in fact they arc responding merely to the truth of the empiri-
cal content.

* A complete annotated listing of studies published during
1972 is available from ERIC/SMEAC. The listing will
also appear in the November 1973 issue of the Journal
for Research in Mathematics Education.
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The Prescriptive
Mathematics Inventory

(PM1)-

e :1 and a Pupil
identification Form (P1D)

were administered to 22.055 sixth
graders in Tex-

as. Results from the PM' are
reported in terms of

the percentage
of students

mucking the correct

response for each of 209 objectives.
Panels of

mathematics teachers
and of mathentatics experts

rated 40 of these
objectives as

"base; this re-

port summarizes
the basic objectives an.: gives

the percentage
of sixth graders

mastering the ob.

jective us shown by the PMI. In addition. stu-

dents' perfonnance
on each of the 209 olsjectives

was analyzed on the basis of pupil characteristics

obtained through
the PID and

according to the

characteristics
of the schools they attended.

Results showed
wide variations in achievement of

objectives; for each objective,
wide variations in

performance were found among
pupils of various

ethnic groups.
among students

of schools serving

communities of various sizes and types, and

between pupils having high and low educational

emphasis at home. Possible uses
for this report

are suggested. I AuthorlDT 1
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Bibliographies. Evaluation. Individualized In-struction. Instruction. 'Instructional Materials.
Laboratory Procedures. Manipulative Materi-als. Mathematies Education. Objectives
The process of establishing an individualized

mathematics program is discussed. An annotatediisr of references, covering program and course
goals and objectives, diagnostic and achievementtests, teacher reference hooks. and activitysources is provided. Twenty -one articles from
"The Arithmetic Teacher" which offer a ra-tionale for the activity approach and which sug-
gest suitable activities are also listed. Addresses
are provided for 16 commercially produced ac-
tivity cards and packages and for 15 sources of
mathematics laboratory eouipment, games, andenrichment materials. MT
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The content of this guide has been organized
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Details of arithmetic topics
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problem solving is included. (DT)

grade level front K-8. A list of 17 references on

gestions are listed for each of the topics at every

given for each of the topics for grades li.-12.Behavioral objectives,
teaching aids and sag-

selected topics. A scope and
sequence chart is

geometry: measurement and estimation; and

sets. functions. relations. sytiems. and logic;

under five major topics: number and operant:in;

sion in a modern elementary
mathemstica pro-

gram and a rationale for the selection of these

topics are given.
The sequencing

discussed. t Author/DT)
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National Council of Teachers of Mathematics.

meat Residual change
scores in mathematics.

Mathematics.
Parent Child Relationship.

Inc., Washington,

reading. and language
were subjected to testes-

*Student Teacher Relationship, TeachersPub Date 72

Nino analyses and three-way
analyses of variance.

Available foonNational Council
of Teachers of

boys in the fourth and fifth grade classrooms of
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The subjects in the study were 203 girls and 215
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research literature.
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News Notes
Listing of Journals

The External Affairs Committee of the National Council
of Teachers of Mathematics has compiled a "Listing of
Foreign and Domestic Journals in Mathematics Educa-
tion." The "Listing" gives titles and addresses for various
foreign and domestic journals as well as, where possible,
an indication of education level (s ) dealt with in journal
articles. The journals arc concerned with topics in math-
ematical education, as opposed to pure mathematics and
as opposed to general education. Persons interested in hav-
ing a copy of the "Listing" should request one (postcard
or letter) by writing to: Listing Request, National Council
of Teachers of Mathematics, 1906 Association Drive,
Reston, Virginia 22091.

Correction ...
The single copy price for Current Index to Journals in

Education is $3.70 (not $3.50 as listed in the last News-
letter).
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Associate Director
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Emphasis: Metrication

A metric conference and exhibit, "Going Metric: Meet-
ing the Conversion Challenge," is scheduled for September
7-8, 1973, on the UCLA campus. The conference is de-
signed to aid industry in its plans for making the metric
conversion and to speed up the public's understanding and
acceptance of .the metric system. A highlight for teachers
will be a credit-giving metric workshop. For further infor-
mation on the conference, contact: Mrs. Valerie Antoine,
10245 Andasol Avenue, Northridge, California 91324.

The Toll Gate Metrication Project is an educational ex-
periment for elementary through junior college students,
aimed at implementing change toward adoption of the
metric system. The project is financed by an ESEA Title III
Miizigrant through the Rhode Island State Department of
Education. Project findings and recommendations will be
made available in the summer of 1973. Anyone wishing to
receive information should send a self-addressed and
stamped envelope to: John Izzi, Director, Toll Gate Metri-
cation Project, Toll Gate Education Complex, Warwick,
Rhode Island 02886.

SMEAC
Dr. Robert.W. Howe
Director

Dr. Jon L. Higgins
Associate Director
Mathematics Education

Dr. F. Joe Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N. Suydam
Research Associate
Mathematics Education

Dr. Robert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Research Associate
Environmental Education



Research on Secondary School Mathematics, 1972:

Questions ahout yliat, when. or how to teach mathe-
matical topics and ideas arise every. day. Researchers as
1y,ll as teacher. ( and I.:member: most researchers are
teachers, toot ) try to find answers to such questions. This
review presents some of these ill which were
published during 1972. ( For reports of such research in
prey ions years. see Suydam, I972a and 917Th). In select-
ing these studies. the pi imary criterion was: do the findings
hale meaning for the teacher ..that is. are the findings
applicable in the classroom? Studies whose would
appear to be of interest primarily to other researchers are
not included.,' Other criteria involved evaluation of the
research report: how carefully the research was designed
and carried out was considered.

See if any of your questions have been explored!

Mat.-q,als:: What fir-ips Whom?
In a reyieyy of research on the role of materials. Fennema

concluded that research appears to indicate that the ratio of
concrete to symbolic models used to convey mathematical
ideas should reflect the developmental level of the learner.
Thus. alternative models should be available so the learner
can select the most meaningful one for him.

Researchers continue to explore stteh alternatives. as
well as the role of materials per se. For instance, in a study
involving 65 geometry- students. Waters found that there
were no significant achievement or attitude differences
between groups using circular oeoboards, the geosheet ( a
two-dimensional version of the ::coboard).. or -conven-
tional classroom methods.-

Kuhfittig looked at the role of materials in relation to
-guided discovery- learning. He selected -1-0 seventh
!,raders at two achievement fevels, and randomly assigned
them to four groups using I ) either intermediate or maxi-
mal guidance and (21 either abstract or concrete materials,
for a two-day unit on currency conversion. The intermedi-
ate guidance groups had a carefully structured sequence of
questions. while the maximal guidance groups had careful
explanations of indiYidual steps. Low- ability students who
used concrete materials achieved better than low-ability
students who did not use materials; no difference was found

between high-ability students, For intermediate-guidance
groups, mean transfer-test scores for students using con-
crete aids were higher than scores of those not using aids;
no difference was found for maximal-guidance students.

Shoecraft investigaied the elfects of three instructional
approaches on translating selected types of algebra word
problems: direct translation, high imagery with materials.
and high imagery with drawings. Twelve seventh-grade
mathematics classes and ten ninth-grade algebra classes
spent eight days on differential treatments of number, coin,
and age problems, and four days on identical treatment of
work and mixture problems. It was concluded that, except
For low Ichit:vers who seemed to derive particular benefit
from representing problems with materials, students taught
to translate directly performed comparably to those ex-
periencing material referents and superior to those exper-
iencing pictorial referent:, Shoecraft added: "Thus the
popular assumption that materials and/or pictorial repre-
sentation of mathematics in and of itself enhances mathe-
matics learning is perhaps unjustified. To expect such
representation to facilitate mathematics learning is to
assume that the mathematics implicit in the use of materials
and drawings is descriptive of what is going on in the heads
if students. The disparity between the two was evident in

this study.-

Mathematics Laboratories: How Effective?
Research reflects continued concern with the effective-

ness of a laboratory or activity approach. Vance and Kieren
reported on a ten-week investigation of the effectiveness of
laboratory activities itsed once a week in grades 7 and 8.
In the \Lithem at.es Laboratory Group, students worked in
groups of two, with written instructions and physical ma-
teials to help them discover concepts or relationships, then
did practice exercises. In the Class Discovery Group, the
same content was used, but the teacher demonstrated with
concrete materials. leading the group to discover. The.
Control Group had the regular program with no laboratory
work.

No significant differences were found in achievement of
content covered in the regular program, even though class

l'apared Lc Ntirilyn N. Silyki;ini. Facial). ites.earch As'oeiatc. ERIC',/SNIfiA('



time was spent in informal exploration. Students in the
two treatment groups achieved about the same on tests of
content done in the laboratory, except that average- and
low-ability seventh graders did better in the Class Dis-
covery Group. Both Laboratory and Class-Discovery
Groups scored higher than students in the regular program
on cumulative achievement, transfer, divergent-thinking,
and attitude measures.

In a study with eight tenth-grade classes using geometry
content, White found that inquiry lessons used with in-
dividualized teaching-learning units significantly increased
critical thinking, achievement, and retention scores for
average- and high-ability students. Laboratory lessons
significantly increased achievement and retention scores for
low- and average-ability students. Students in the labora-
tory group made the greater gain in scores for attitude
toward mathematics.

Silbaugh studied 36 seventh-grade mathematics classes.
Twelve classes attended multiple-activities laboratories
twice a week during the school year; 12 classes were housed
in the same school but did not attend the laboratories; 12
classes were in schools with no laboratories. The students
who attended the laboratories appeared to achieve signifi-
cantly higher on a standardized test.

In a 14-day study with eighth-graders, Whipple taught
elementary concepts of metric geometry to two classes by a
laboratory method emphasizing use of manipulative ma-
terials, while two classes used individualized instruction
units. Students in the laboratory group scored higher on
conventional written tests and showed better ability to com-
pute areas and volumes using actual objects. No differences
in spatial perception were found.

Johanson developed a nine-week curriculum for a ninth-
grade class using apparatus and experiments which involve
active manipulation, with game-playing, discussion, and
children working in pairs or in small groups. The group
taught with this curriculum scored higher on achievement
and attitude measures than did a control group.

Dittmer presented responses to specific questions related
to guidelines for developing a mathematics laboratory,
from state supervisors and from teachers using a laboratory
approach in grades 7-12.

Computers and Calculators: What Approach?
King conducted a formative pilot study with six ninth-

grade classes. For five weeks, the general mathematics
course was supplemented by one of three instructional pro-
cedures: mastery learning, or mastery learning and flow-
charting with or without computer access. It was found that
the low-achieving students could master the objectives of
the unit particularly when flowcharting accompanied
mastery learning.

Approximately 70 seventh-grade mathematics students
worked in self-instructional booklets for 15 weeks, in a
study by Dural!. Upon completion of each booklet, the
student was evaluated by direct contact with a computer
through teletype terminals. If the criterion of 80 per cent
was not attained, half of the students received remediation
from an instructional sequence programmed into the com-
puter. The other half received remediation from their
teacher. Both groups achieved comparably, but remediation
from the teacher appeared to be more supportive for low-
ability students.

2

In studies previously summarized in Suydam (1972a),
Hatfield and Kieren reported that use of computer pro-
gramming as a problem-solving tool was especially helpful
for average and above-average students in grade 7; in grade
11, it appeared best for average achievers.

Gas lin assigned six classes of ninth-grade general mathe-
matics students to three treatments: a conventional
algorithm set consisting of the usual textbook approach,
used with or without a calculator, and an alternative
algorithm set where each fractional operand was converted
to a decimal, used with a calculator. Five mastery-learning
units were used for an eight-week period. For low-ability or
low-achieving children, the alternative algorithm with the
calculator was found to be a "viable alternative" to the
conventional algorithm with or without the calculator for
promoting computational skill with positive rational num-
bers. Use of the calculator did not significantly affect per-
formance with the conventional algorithm.

Objectives: Does Explicitness Help?
Loh investigated the use of behavioral objectives with two

second-year algebra classes. Students who were informed
of behavioral objectives did not learn or retain better than
students not informed of objectives.

On the other hand, Harris found that, for four geometry
and algebra classes, prescribed content with set daily goals,
feedback, and systematic reinforcement increased achieve-
ment in each course.

Achievement: What ic, Students' Status?
Austin and Provost reported that computation scores for

eighth graders were lower in 1967 than in 1965 or 1963;
different achievement tests were used, however. In grade
10, those students who had used "modern" or "transitional"
textbooks in earlier grades scored higher on some subtests
than did those who had used "traditional" textbooks.

Hammon: found a significant decline in computational
skills in eighth grades in Louisiana schools studied during
1960-1969, but a significant change in reasoning was not
found.

Organization: How is Mathematics Learning Affected?
Gaskill studied the relationship between achievement and

personal adjustment in middle schools and in junior high
schools. Scores from 846 eighth graders from middle
schools and 381 eighth graders from junior high schools
indicated that differences in mean gain in achievement
significantly favored the junior high school group. No differ-
ences in personal adjustment were found between the two
organizational patterns.

Buchman studied low-achievers in ninth grade from
schools providing only a two-semester algebra course, a
three-semester course for low achievers and "slow
workers," or a four-semester course. He found no differ-
ences in achievement, but some affective aspects were better
in the lengthened courses.

Personality: What Characteristics Affect Mathematics
Learning?

May identified students as "sensing" or "intuitive" per-
sonality type. The 295 eighth graders' scores on achieve-
ment and attitude measures were then compared. A



significant difference in computation, concepts, and applica-
tions scores was found between sensing and intuitive types.
No differences in attitudes toward mathematics were found.
May concluded that teachers should consider type of per-
sonality when planning instruction.

Teacher Strategies: What Patterns Are Used?
Gregory studied 20 teachers and their seventh-grade

classes. He had one of each teacher's classes audio-taped
five times, and administered a reasoning test to students at
the beginning and end of the semester. The teachers were
ranked or the basis of analysis of the frequency of their
conditional moves: that is, how often did they use "if-then"
language in their teaching. Students of teachers who used
such language more frequently outperformed students of
teachers who made fewer such statements, on the reasoning
tests. Thus the teacher, through use of logical language in
a variety of situations, can help students to develop greater
achievement in logic.

Wolfe listed eight strategies observed being used by 11
mathematics teachers in grades 9 and 10 in an investigation

of the verbal activity or "justification" as it is carried out
in the classroom. Criteria for identifying justification ven-
tures and "moves" in such ventures were also noted.

Cooney and Henderson attempted to identify methods of
instruction which prove effective in helping students to
structure their knowledge; that is, to organize in a meaning-
ful way the concepts, facts, and principles they learn. From
audiotapes of 44 instances of mathematics teaching by ten
teachers in grades 7 through 12, they identified nine or-
ganizing relations: set membership, set inclusion, analysis,
specifying, characterizing, explaining, implicating, general-
izing, and abstracting. These are described: teachers might
find it interesting to check these descriptions and compare
them with their own classroom procedures.

A complete annotated listing of studies published during 1972
is available from ERIC/SMEAC. The listing will also appear in
the November 1973 issue of the Journal for Research in Mathe-
matics Education.
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News
NCTM's New Address

The new address of the National Council of Teachers
of Mathematics is: 1906 Association Drive, Reston, Vir-
ginia 22091. NCTM moved into the new building in April;
the formal dedication was early in May. It is one of the first
buildings in a new educational park setting.

International Symposia Coming Up

The Second International Congress on Mathematical
Education ( ICME) was held at Exeter University in Eng-
land during late summer, 1972. That Congress exhibited a
strong interest in discussion of aspects of mathematical
education on a wide international scale. The International
Commission on Mathematical Instruction (ICMI) re-
sponded by giving sponsorship to international symposia,
some of which are listed here for the benefit of American
mathematics educators. For information concerning par-
ticular symposia, please write directly to the person and
addresses listed.

(1) Poland. Symposium at Warsaw; 1974.
Main Subject: Mathematics in Primary Schools

(Children from 6 to 11 years of
age.)

Professor Z. Scmadeni, Institute of Mathematics,
Polish Academy of Sciences, UL. Sniadeckich 8,
Warszawa 1, Poland.

(2) Africa. Regional Conference. Probably Nairobi,
1974.
Main Subject: Interactions between mathematical

education and linguistics.
Dr. D. Saint-Rossy, UNESCO House, Malik Street,
PO Box 30592, Nairobi, Kenya.

(3) Japan. ICMI-JSME Tokyci Conference: 1974.
Preliminary proposal: 5-9 November, 1974;
Main Subject: Curriculum and teachers' training.
Professor S. lyanaga, 12-4, Otsuka 6-Chome,
Bunkyo-Ku, Tokyo, Japan.

(4) India. Regional Conference; late 1974.
Main Subject: The Development of an integrated

curriculum in mathematics for the
underdeveloped countries.

Professor P. L. Bhatnagar, Dean of Studies, De-
partment of Mathematics, Himachal Pradesh Uni-
versity, Simla 5, India.
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Notes
Computer Searches

Computer searches of the ERIC document base arc
available from various concerns. Here is some information
on several:

* Systems Development Corporation has developed a
service for searching the ERIC files from a terminal in your
own office. Documents may be requested by accession num-
ber, clearinghouse code, author, title, publication date,
descriptors, identifiers, institution or source of origin, spon-
soring agency, and/or issue. Multiple categories may be
selected within a single request. If a printout of all items
found in a search is desired, it can be accomplished on-line
at. the terminal, or off-line, which saves terminal time costs.
Off-line printed items are air-mailed to your address the
same day as requested. For further information, write:

System Development Corporation
SDC/ERIC Search Service, Room 3113
2500 Colorado Avenue
Santa Monica, California 90406

* The New England Research Applications Center
(NERAC) at the University of Connecticut is disseminat-
ing retrospective and selective information from the ERIC
files. Users of the search service will be given assistance in
instructing and implementing searches. For further infor-
mation, write:

Dr. Daniel U. Wilde
Director, New England Research Applications

Center
Mansfield Professional Park
Storrs, Connecticut 06268

* The Resource Information Center has available a low-
cost computer software package for searching the ERIC
files. The first phase locates and prints a list of accession
numbers. The second phase prints abstracts and other
selected information found in RIE and CUE. The software
package can be installed on any IBM 360 from a Model 30
upwards. For further information, write:

Edward Krahmer, or Kent Horne
Resource Information Center
Box 8009 University Station
Grand Forks, North Dakota 58201

* Oregon Total Information System (OTIS) will do
ERIC subject searches for institutions, on ERIC records
dated 1969 or later. The logical operators "or," "and,"
"and not" may be used, with no more than 20 descriptors.
Up to 130 citations can be printed. For further information,
write:

Benjamin L. Jones
OTIS
354 East 40th Avenue
Eugene, Oregon 97405
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ED 072 544 EA 004 877
McCrady. Donna S.
Open Space Elementary As AanotMed

Bibliography.
Indiana State Univ.. Terre Haute. Curriculum

and Development Center.
Pub Date Jan 73
Note-24p.
Available from--Curriculum Research and

Development Center, Jamison Hall, School of

Education, Indiana State University, Terre

Haute, Indiana 47809 (51.00)
EDRS Price MF -$0.65 HC-63.29
Descriptors'Annotated Bibliographies. Building

Design, "Classroom Furniture. 'Elementary

Schools. Literature Reviews, Newsletters.

'Open Plan Schools, Research, 'School
Architecture, Space Utilization
This bibliography brings together most of what

has been written about open space elementary
schools since 1968. The citations are categorized

as (1) general. (2) research. (3) schools, (4) fur-
niture, (S) newsletters, or (6) bibliographies. Ar-
ticles and bound materials are entered alphabeti-
cally in the most appropriate section. No attempt
was made to include literature dealing with the
educational programs that may take place in
open space. Prices and sddresses have been in-
cluded when a licable. (Author)

ED 072 599 EC OS 1 118
tappet. Patrick

Survey of Cookies le Handicapped Children.
Technical Report No. 197.

Stanford Univ., Calif Inst. for Mathematical Stu-
dies in Social Science.

Spons AgencyBureau of Education for the
Handicapped (DREW /OE), Washington, D.C.

Pub Date 29 Dec 72
Grant 0EG-0-70-4797(607 )
Note-77p.
EDRS Price MF-60.65 HC -$3.29
DescriptorsAurally Handicapped, "Blind, "Coo-

nitive Development, Concept Formation.
'Deaf. "Exceptional Child Research. Language
Ability, Mathematics. Mentally Handicapped.
Research Reviews (Publications), Visually Han-
dicapped
Reviewed was research on the development of

the cognitive skills of language, concept forma-
tion, and arithmetic in children handicapped by
blindness, mental retardation, or deafness.
Research on the language skills of the blind in-
cluded a rejection of sensory compensation, while
research on language in the retarded was seen to
focus on linguistic variables and reeding ability.
Inoluded among the research on language
development of the deaf was research which was
reported to suggest the value of early sign lan-
guage training for cognitive development and the
author's research on written language com-
prehension by the deaf. Research on concept for-
mation in the blind found deficiencies in concept
formation among the blind, while concept
problems in the retarded were found to be in the
areas of language control and verbalisation rather
than perception. Research on concept develop-
ment in the deaf showed conflicting findinp on
whether a concept deficiency earns once verbal
aspects are removed. Little research on
arithmetic skills in the blind was reported. but
one finding of skill development in the retarded
showed better computation skills than menial
children of the same mental age. The author's
research found that the mathematical per-
formance of deaf children was usually slightly
higher than that of normal hearing children. (DB)

These documents are
some of those announced
in Research in Education
during June or July 1973.

ED 074 110 TM 002 473
Ellie, E. N.
Survey of AcIdevemeat Is Mathematics In Year

Sts of Vancouver Schad', May 29 - Jaw 2,
1972.

Vancouver Board of School Trustees (British
Columbia). Dept. of Planning and Evaluation.

Pub Date 22 Jun 72
Note-15p.; Research Report 72-11
EDRS Price MF0.65 HC -$3.29
Descriptors--"Achievement Tests, Comparative

Analysis. Elementary Schell Mathematics,
'Grade 6, Group Norms, 'Mathematics, Tables
(Data), Technical Reports, Test Results

IdentifiersCanada. 'Vancouver
A survey test in mathematics was administered

to all pupils (N=5.557) * grade 6 of Vancouver
schools. The three parts of the testcomputation,
concepts, and problems, were given in separate
sessions. The same test was given in 1969. The
median scores in 1972 for the three subtests and
for total score were somewhat lower than those
in 1969. A larger number of students had perfect
scores in 1972 than in 1969. Students above the
90th percentile performed slightly better than did
their counterparts in 1969. Students in both years
performed least well on the concepts stablest.
Laval norms and ranges of scores corresponding
to letter grades are provided. (For related docu-
ment, see TM 002 474.1(KM)

ED 074 154
TM 002 519

Knipe. Walter N. Krahtner. Edward F.

An Applicaticm el Criterion Retenraced Testier.

Pub Date 27 Feb 73
Note-19p.; Paper presented at annual meeting

of the American Educations] RCIC1111Ch Aarys-

sociation (New Orleans, Louisiana. Febru

25-March 1, 19731
FORS Price MF-S11.6.5 HC43.29

DescriptorsComPuter
Assisted Instruction.

°Criterion Referenced Tests, Elementary

Grades, "Mathematics Instruction, 'Per-

formance Contracts. "Program Evaluati
Re-
on,

Speeches. Teacher
Attitudes. Technical

ports. Testing Programs
Criterion referenced

testing has received con-

siderable theoretical, but only limited p.ractical,

application. Grand Folks School District has

developed mathematics
criterion referenced tests

for grades three to nine. The tests are keyed to
ce
a

hierarchical set of approximately SO performan

objectives and 40 individualized contracts per

grade level. These tests were
administered on a

pre-post basis during 1971-72. This study was

designed to consider the following three con-

cerns: 0 adoption experiences
when using

criterion referenced
testing, (2) research (3)

conclu-

sions as a byproduct of this testing, and at-

titudes of classroom
teachers to this metathod as

compared to nationally formed tests. Data for the

second concern indicate different orders and

grade levels at which students learn specific skilb

in various schools. (Author)

ED 073 162 TM 002 411
Experiences With Sets and Numbers: Mathematics

Evaluation Materials Pachege Project.
Ontario Inst. for Studies in Education, Toronto.
Pub Date 72
Note-102p.; Curriculum Series/14
Available fromOntario Institute for Studies in

Education. 252 Bloor Street West, Toronto 5,
Ontario (no price quoted)

Decontrol Nat Available from EBBS.
Descriptors Criterion Referenced Tests, 'Edu-

cational Objectives, 'Evaluation Methods,
Grade 4, Grade 5, Grade 6, Instructional
Design. Mathc matics Education, 'Per-
formance Tests, Student Testing, "Test Con-
struction

Identifiers Canada, Mathematics Evaluation
Materials Package. MEMP, Ontario
The Mathematics Evaluation Materials Package

MEM!, Iis a set of objectives and companion test
items for mathematics education in Grades 4 to
6. The educational objectives are stated in terms
of student performance and are coupled with
companion test items. In this package are some
companion items for objectives that are com-
monly used for the topic, "Eaperiences with Sets
and Numters.- in Grades 4 to 6 in Ontario
schools. Answers to the test items are provided.
Sample inventories made up of models of types of
papers that can be prepared by teachers by com-
bining various items are provided. MEMP can be
used to design tests covering short units of work
Or for constructing longer tests. (DB)

ED 073 SS3 24 EA 004 943Course Gaels in Matbsnatics, Grades 1-12.Critique Draft,
Multnomah County Intermediate Education Dis-trict, Portland, Oreg.
Spons AgencyNational

Center for EducationalResearch and Development (DHEW/OE).Washington, D.C. Regional Research Program.:Oregon State Board of Education, Salem.Bureau NoBR-24032
Pub Date 72
ContractOEC-X-72-0026(257)

ject
NoteI84p.; Tri-County Goal Developmeat Pro-
Available fromHard

copy is not availableEBBS
RS

Price MF-S0.65 NC Net Available fromF.D.
Descriptor Coupe Content. 'Course Objec-tives, 'Curriculum

Development. Development,Educational Accountability.
Educational Objec-tives. 'Mathematics. "Mathematics Coma-lam, 'Mathematics Education, Public SchoolsThis document it one pan of a criue substhat deals with the development and eWitation ofcourse goals in six subject

matter areas for gradesK-I2. The series provides an initial pool ofcourse-level gods that
are expected to be of con-siderable value in assisting educators with gaddefinition related to curriculum planning

anddevelopment, instruction, evaluation, and ac-countability. Goals for the mathematics curricu-lum are organized
according to a subject tastiertaxonomy. Number
systems goals are divided intogoals for whole numbers.

integers. rational num-bers. real numbers, complea numbers. matricesand determinants,
vectors. and algebraic' expos-dons. Goals for numeration, mathematied eat-tear.= and their solutions, relations and func-tions, geometry.

measurement, sets, logic, probe-baby and statistics. history of mathematics, anduse of computationsi
devices we also presented.Four sets of indexes offer the possibility ofretrieving cootie gods by subject metier,knowledge and process, subject area, ad canereducation. Related

documents are EA 004 941-2.EA 004 943-941,aid ED 061 043. (Amber/DR/
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Investigations in Mathematics Education

The list of subscribers to Investigations in Mathematics
Education is continuing to grow. In the journal are abstracts
and analyses of recent research reports in mathematics
education. For further information about subscriptions to
Investigations in Mathematics Education, write:

Jon L. Higgins, Editor
Investigations in Mathematics Education
Center for Science and Mathematics Education
The Ohio State University
1945 North High Street
Columbus, Ohio 43210

Incidentally, some printing problems delayed the pub-
lication of Volume 6, Number 2; subscribers should receive
their copies soon. Volume 6, Number 3 is now at the
printers.

Dr. Stanley L. Helgeson
Associate Director
Science Education

Dr. Patricia E. Blosser
Research Associate
Science Education

Mrs. Beverly M. Lee
Research Associate
Environmental Education
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In the last issue of this Newsletter (Vol. 5, No. 2), two

errors have been found in the review of "Research on Ele-
mentary School Mathematics, 1972." First, on page 1,
Weaver (1972) reported data from 23 schools: that means
135 classes, instead of the 23 stated. And on page 2 is a
similar error: in Kratzer's (1972) study a total of 12
classes were involved. Apologies are offered for the inad-
vertent diminishing of the scope of these studiesand
thanks go to the two authors for calling attention to the
erroneous information.

SMEAC
Dr. Robert W. Howe
Director

Dr. Jon L. Higgins
Associate Director
Mathematics Education

Dr. F. Joe Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N. Suydam
Research Associate
Mathematics Education

Dr. Robert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Research Associate
EnvironmentalEducation



Changing the form . .

Front

... newsletters
published
on a regular basis

to

... fact sheets and bulletins
designed to meet
specific needs

This issue ends the series of ERIC'S \IEAC Mathematics Education Newsletters. This is the result of a policy
Jeekion by Central ERIC. stating that clearinghouses will no longer publish newsletters on a regular basis.

Instead. well he producing publications that are directed to a specific audience. These will include fact sheets and
special hulle!ins to he puhlisheO from time to time. dealing with a variety of topics of particular interest to specific
eroups.

F

1 Because of this change. we need your help in forming new mailing lists. A mailing request form can be found on
1

page 3 of this newsletter. Please be sure to fill out and return the form: it's essential if you want to continue to receive
i any FR IC.- SN1EAC publications.
L

We have been discussing some potential topics for the fact sheets and bulletins to be published during this year.
We've tentatively defined the following so far:

. . . A Metric Handbook for Teachers
This will contain specific- suggestions for a sequential development of measurement ideas,
leading to integrated teaching of the metric system.

. . . Mathematics Laboratories: Some Suggested Activities
This will indicate some of the materials collected in the project on mathematics laboratories
which has been underway here at ERIC/SMEAC.

... Research on Elementary and Secondary School Mathematics, 1973: Reviews of Applicable Findings
These will present a summary of research findings which answer questions which classroom
teachers as well as researchers may have asked.

We welcome your suggestions for other topics: just drop a note to Jon Higgins or Marilyn Suydam, ERIC/SMEAC,
400 Lincoln Tower, The Ohio State University, Columbus, Ohio 43210. It will help us a great deal in planning to
know what you perceive your information needs to be.



AERA Annual Meeting

The 1974 Annual Meeting of the American Education Research Association will be held in Chicago during the
week of April 15. The Special Interest Group for Research in Mathematics Education has reserved a suite for Mon-
day and Tuesday: if you're at the meeting, please feel tree to use the suite as an informal meeting place or just drop
in for conversation. An informal hospitality hour will be held in the suite (which is in the Palmer House) immedi-
ately following the SIG /RME business meeting and invited address on Tuesday evening.

Attention is called to the following sessions dealing specifically with mathematics education. You will note that
sessions have been scheduled to minimize conflicts with the NCTM meeting in Atlantic City.

Tuesday morning, 8:15-10:15 (Parlor A, Palmer House)
2.12 / BASIC AND INSTRUCTIONAL RESEARCH IN MATHEMATICS AND PROBLEM SOLVING

(Critique, Division C )
Chairman: Thomas A. Romberg, Wisconsin Research and Development Center
Participants: Richard E. Mayer, Indiana University

George F. Luger, University of Pennsylvania
Terry M. Wildman and Harold J. Fletcher, Florida State University
Terrill A. Mast and Emanual J. Mason, University of Kentucky
George R. Ross, Jr. and Harold J. Fletcher, Florida State University
William L. Gaslin, Minneapolis Public Schools
A. Edward Uprichard and Carolyn Collura, University of South Florida

Critic: Guy J. Groen, Research Consultant

Tuesday morning, 8:45-10:15 (PDR #18, Palmer House)
3.08 / THE DEVELOPMENT OF LOGICAL ABILITIES (Symposium, Division B)
Chairman: Lars C. Jansson, University of Manitoba
Participants: Jerry R. Shipman, Alabama A & M University

Laurence I. Tripp, New Milford High School
Lars C. Jansson, University of Manitoba
Thomas C. O'Brien, Southern Illinois University

Discussant: P. C. Wason, England

Tuesday afternoon, 12:25-1:55 (Directors, LaSalle Hotel)
5.06 / MATHEMATICAL LEARNING: WHAT RESEARCH SAYS ABOUT SEX DIFFERENCES (Sym-

posium, SIG/Research on Women and Education and SIG/Research in Mathematics Education)
Chairwoman: Jenny R. Armstrong, University of Wisconsin-Madison
Participants: Carol Nagy Jacklin and Eleanor Maccoby, Stanford University

Lewis Aiken, Guilford College
Elizabeth Fenncma, University of Wisconsin-Madison
Lynn H. Fox, Johns Hopkins University

Discussant: Marilyn N. Suydam, The Ohio State University

Tuesday afternoon, 4:05-6:05 (Crystal, Palmer House)
7.20 / SIG/RME BUSINESS MEETING AND INVITED ADDRESS (SIG/Research in Mathematics

Education)
Chairman: F. Joe Crosswhitc, The Ohio State University
Speaker: M. D. Merrill, Brigham Young University

Wednesday morning, 8:45-10:15 (Lincoln, LaSalle Hotel)
10.02 / METHODS OF INVESTIGATING THE LEARNING OF ABSTRACT STRUCTURES

(Symposium, SIG/Research in Mathematics Education)
Chairman: Nicholas Branca, Pennsylvania State University
Participants: Nicholas Branca, Pennsylvania State University

Richard J. Shavelson, University of California, Los Angeles
William E. Geesling, University of New Hampshire
George Stanton, Stanford University

Discussants: Edward G. Begle, Stanford University
Merle Wittrock, University of California, Los Angeles

2



Wednesday morning, 10:30-12:05 (Crystal, Palmer House)
11.09 / MATHEMATICS LEARNING IN HANDICAPPED LEARNERS (Symposium, SIG/Special Edu-

cation Research)
Chairwoman: Jenny R. Armstrong, University of Wisconsin-Madison
Participants: Thomas Romberg, University of Wisconsin-Madison

Clifford B. Gillman, University of Wisconsin-Madison
Roger A. Severson and Tom Kratochwill, Psychoeducational Clinic, Madison, Wisconsin
Jenny R. Armstrong, University of Wisconsin-Madison

Thursday morning, 8:45-10:15 (PDR #8, Palmer House)
18.05 / STRUCTURAL VARIABLES THAT ACCOUNT FOR THE DIFFICULTY LEVEL OF EXER-

CISES IN MATHEMATICS (Symposium, Division C)
Chairman: Max E. Jerman, Seattle Pacific College
Participants: Edward C. Beards lee and Max E. Jerman, Seattle Pacific College

Lars C. Jansson, University of Manitoba
Jeffry C. Barnctt, Pennsylvania State University and Max E. Jerman, Seattle Pacific College
Blair C. Cook, Pennsylvania State University

Discussant: L. Ray Carry, University of Texas

Computer Searches

Computer searches using the ERIC files are available
from Indiana University (in addition to those cited in the
last newsletter). The name of the Indiana system is
PROBE. PROBE is a flexible program, able to furnish the
user with a variety of requests, including an abstract search.

For further information, write: Robert Benninghoff,
PROBE Director, Room 30, Education Building, Indiana
University, Bloomington, Indiana 47401.

NSF Conference Reports

Reports on three of the conferences sponsored by the
National Science Foundation during the summer of 1973
have been processed for the ERIC system. One of the
reports is currently available: "Report of the Conference
on the K-12 Mathematics Curriculum, Snowmass, Colo-
rado, June 21-June 24, 1973." It may be ordered from the
ERIC Document Reproduction Service, $0.65 for micro-
fiche copy and $3.29 for hard (paper) copy. Please specify
the document number, ED 081 643.

Clip and mail to:

Please!
ERIC Information Analysis Center for

Science, Mathematics, and Environmental Education
400 Lincoln Tower
The Ohio State University
Columbus, Ohio 43210

The ERIC Information Analysis Center for Science, Mathematics, and Environmental Education will produce
fact sheets and bulletins for various interest groups.

If you would like to be placed on the mailing list, please complete and return this coupon.

1. Please indicate not more than two areas of interest:
Elementary school mathematics
Secondary school mathematics
Elementary/secondary school supervision or administration
College mathematics or mathematics education
Other: please specify

2. Name
Address
City State Zip Code
(Foreign country)

3. Current position: title

3



NCTM Annual Meeting

The 52nd ,Annual Meeting of the National Council of Teachers of Mathematics will be held in Atlantic City from
April 17 to 20. The program has something to offer mathematics teachers at every level from kindergarten through
college. There will be workshops, swap sessions, and small and large sessions on many topics. This newsletter is too
short to list all of the sessions: consult an NCTM program for that! Following is a list of some of the section meetings
which might be of special interest to researchers.

RESEARCH REPORTING SESSIONS are scheduled for:

Thursday, April 18 at 10:30 and at 1:30
Friday, April 19 at 9:00, 10:30, 1:30, and 4:30
Saturday, April 20 at 10:30

Thursday morning, 10:30-1:00 (Walnut Room-L)
No. 38: LEARNING STYLES AND MANIPULATIVE INSTRUCTION ACTIVITIES

(Teacher Education Section)
Moderator: Alan Osborne, The Ohio State University
Panel: Boyd Holtan, West Virginia University

Edward Moran, West Virginia State Department of Education
Neale Blackwood, Morris Harvey College
Ralph Hall, Marshall University

Thursday morning, 10:30-11:30 (West Room-H)
No. 40: NATIONAL ASSESSMENT: THE WHO, WHAT, WHERE, AND HOW OF THE MATHEMATICS

ASSESSMENT (General Interest Section)
Presider: Aaron L. Buchman, State Department of Education, New York
Speakers: Wayne H. Martin, National Assessment of Educational Progress, Denver

Teresa Salazar, National Assessment of Educational Progress, Denver
Robert E. Reys, University of Missouri

Thursday afternoon, 12:00-1:00 (Pennsylvania Room B-S)
No. 68: A PROGRAM OF RESEARCH IN MATHEMATICS EDUCATION (Research Section)
Presider: Margaret J. Cotter, Dwight Morrow High School, Englewood, New Jersey
Speaker: E. G. Begle, Stanford University

Thursday afternoon, 3:00-4:00 (Pennsylvania Room B-S)
No. 112: A SYMPOSIUM: THE LEARNING OF MATHEMATICAL GROUP STRUCTURES
Speakers: Nicholas A. Branca, The Pennsylvania State University

Roger J. Chilewski, Saint Xavier College, Chicago
Howard M. Kellogg, Brooklyn College

Discussant: J. Fred Weaver, The University of Wisconsin-Madison

Friday afternoon, 12:00-1:00 (Gold Room-S)
No. 206: SCHOOL MATHEMATICS INSTRUCTION AND THE ELECTRONIC CALCULATOR: WHAT

SHOULD BE INVESTIGATED? (Research Section)
Leaders: J. Fred Weaver, The University of Wisconsin-Madison

Thomas A. Romberg, The University of Wisconsin-Madison

Friday afternoon, 3:00-4:00 (Gold Room-S)
No. 263: PROVIDING FOR RESEARCH AND EVALUATION IN CURRICULUM PROPOSALS

( Research Section)
Presider: James W. Wilson, University of Georgia
Speaker: Earl M. L. Beard, University of Maine

Saturday morning, 9:00-10:00 (Pennsylvania Room B-S)
No. 306: A SYMPOSIUM:, THE GROWTH OF RESEARCH IN MATHEMATICS EDUCATION

(Research Section)
Leaders: Jon L. Higgins, The Ohio State University

Marilyn N. Suydam, The Ohio State University

4
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Eilpiaril l:, J erem, Ed. Wirstap. haat.. Ed.

Stolid Studies in the
Psychology el Learning and

Teaching Mathematics.
Want, 6. Instruction lo

Problem Solving.
Chicago Univ.. III.. Stanford Univ... Calif. School

Mathematics Study Group.
Spans Agency National Science Foundation,

Washington, D.C.
Pub Date 72
Note 136p.
Available fromA. C. Vroman, Inc 21045 East

Foothill BINA., Pasadena, Calif. 91109

Document Not Available (rom EDRS.

Deseripilos---E oneepi Formation. Educational

Psychology. 'Instruction.
Learning. Mathemati-

cal Vocahular}. Mathematics Education.

'Problem Soliing, .Research. 'thought

Processes
liternittets Research Reports. Russia

The series is a collection Of translations from

the Soviet literature of the past 25 years on

iesmireh in the psychology of mathematical in-

struction and the related methods of teaching

mathematics. the aim of the series is to acquaint

1 educators
and teachers with

directions. ideas. and

accomplishments in the psychology of

cal instruction m the Sil1ict Union. This vole

1 contains nine articles concerned with instrucumtion

in problem solving.
Some topics covered eaten-

sively are the formation of the concept of "type

of problem. the influence Of vocabulary, a sug-

gested analytic -
synthetic method for use at csery

grade level. and whether or not to use algebraic

methods in the elementary
grades. Related docu-

mens are ED 042 625, ED 042 632.

633.
t
SE 016 666, and SE 016 667. (LS)

ED u42

ED 079 115 SE 016 447
Mathematics 7-8 Handbook, 1973 Reprint.
New York State Education Dept., Albany. Bu-

real, of Secondary Curriculum Development.
Pub Date 69
Nate -209p.
ERRS Price ME-S-3.65 11C-59.S7
Descriptorsturricul Lim Curriculum Guides.

Grade 7, 'trade 5, Instruction, Mathematical
Enrichment, Mathematics Education, 'Secon-
dary Scht.i..1 Mathematics. *Teaching Guides
This handbook provides suggestions for

teaching topics in seventh and eighth grade
mathematics and was interdeil to be USCI I as a
supplement to the sevcath i zt.1 eighth grade syl-
labus (see SE 016 4461. Optimal material,acrisi-
ties, and approaches are sugested for the follow-
ing topics: sets: numeration systems; natural num-
bers, whole numbers, rational numbers. integers,
and real numbers; ratio. proportion. percent. and

1

variation; geometry; statistics; and probability.
(131')

CL ?PINGS,-

These documents
are some of those
announced in
Research in Education
during October,
November, or
December 1973.

ED 079 157kro.pntki,
Robert SF. 016 545A Supplementary

Pnignun
for EnvironmentalEducation, Matheniatie

Grade 5-6.Project 1-C-E,
Green Bay, wis.Spons AgencyBureau

of Elementary
and

Pub Date 72
ton, D.C.
Secondary

F:ducation
(DHEW/OE),

Washing-
Note-75p.
EDRS Price ME-$0.65 DC-S3.29ikscriptors--Behavioral

Objectives.
*Elementary

Grades, °Environmental
Education,

Fundamen-
tal Concepts

Grade 5, Grade ti, instructional
Materials. Interdisciplinary

Approach,
Learning

Activs.
*Lesson

Plans, *Mathematics,
'Teaching

GuidesIdenfitiersFSEA
Title IIIPresented

in these teacher's
guides for grades

five and six are lesson
plans and ideas for in-

tegrating mathematics
and environmental

educa-
tion. Each

lesson Originates
with a fundamentalconcept pertaining

to the environment
and states,

in addition.
its discipline

area, subject
urea, and

problem orientation. Following
this, behavioral

objectives
and suggested

learning experiences
are

outfined. Behavioral
objectives include cognitive

and affective
objectives

and skills
to be learned.

while /earning
experiences

list student-centered
iti-i.diets activities

tuld outside resource
and corn.

inanity activities.
Space is provided

for teachers
to note re-source

and reference
materialspublictions. audio-visual

aids, and community
resources.

lite guides are supplementary
in na-

ture arid the lessons or episodes
are designed :bb

placed . in existing course
content at ap-

propriate
times. This work was prepared

under an
LSEA Tide

111 contract for Project
1-C-E (In-(BL)

ED 077 767 SE 016 404
Fred l.. And fathers

EMal Esaluation Report. Exemplary Middle
School Mathematics.

Bowling Green State Univ.. Ohio. Office of Edu-
cational Research and Sersices.. Galion School
System. Ohio.

Spons AgencyDuman of Elementary and
Secondary Education DBIA'AtEL Washing-
ton. D.C.

Pub Date Aug 72
Note-261p.
EIDRS Price SIF-S0.65 H(' -59.M7
Descriptors 'Curriculum, Evaluation. In.

diwidualized Instruction. Instruction, Maths:-
. manes Education. Middle Schools. Program

1km:re:Mons. Researeh. 'Secondary School
Matricinatics

IdentifiersESEA title 111
The second year of a project to test whether

student achievement in mathematics could hot in-
creased through restructuring the learning en-
vironment was evaluated. Seventh graders were
randomly divided into classes receiving one of
three instructional methods, all cmpliasifing in-
dividualized instruction: a team-teaching am.
primal: is self-contained. one-teacher approach;
and a technological approach using one teacher.
one teacher aide, and programmed materials with
30 teaching machines (Didactors). The Stanford
Arithmetic Achievement Test was used as
pretest and posttest. Results showed that the
mean of the self-contained classes was signifi-
cantly higher than the means of the team-
teaching and the Didactor groups on arithmetic
computations. concepts. and applications. The
cost-benefit ratio of the self-contained classrooms
was more positive than were similar ratios for the
other two groups. There were no significant dif-
ference in pupil attitude toward arithmetic under
any of the three approaches. 'this document also
contains a list of behavioral objectives for the
program. teachers' comments on instructional
methods used. and observer reports. This work
was prepared under an F.SEA Tide ill contract.an

ED 080 328 SE 016 406
Underwood, Evelyn, Ed. And Other.,
Drop-In Mathematics.
Arkansas State Dept. of Education. Little Rock.
Spans AgencyBureau of Elementary and

Secondary Education (DHF.W/010. Wahing-
ton, D.C.

Pub Date 72
Nnte-264p.
ERRS Price Mr-$0.65 liC-59.117
DescriptorsCurriculum. "Grade 9. Instruction.

Instructional Materials, Mathematical Appli-
cations, Mathematics Education. Measurement,
Number Concepts, Number Systems. Secon-
dary School Mathematics, 'Workbooks

Identifiers 'General Mathematics
This material, organized in a workbook format,

was developed to be used with the non-college
bound, lower one-third of the ninth-grade student
population. Topics covered are flowcharts, set
theory, number systems (natural numbers, whole
numbers, integers, and rationals), number opera-
tions, percentage, measurement, finance. geomet-
ric constructions, statistics, and number bases.
For the teacher's manual, see SE 016 407. (DT)
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Evaluation and Tests: Two Publications

Two new ERIC/SMEAC publications are available
from The Center for Science and Mathematics Education,
244 Arps Hall, The Ohio State University, Columbus, Ohio
43210.

Unpublished Instruments for Evaluation in Mathematics
Education: An Annotated Listing. Marilyn N. Suy-
dam. 264 pages, $2.75.
Non-commercial investigator-developed tests and
other instruments to assess mathematical instruction,
reported in journals and dissertations from 1964
through 1973, are listed. For approximately 200 in-
struments, information on content, format, sample,
reliability, correlations, and validity is included, as
well as references. Other instruments for which only
partial information was available are also cited on a
supplementary list. (No instruments are included.)

Dr. Stanley L. Helgeson
Associate Director
Science Education

Dr. Patricia E. Blosser
Research Associate
Science Education
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Evaluation in the Mathematics Classroom: From What
and Why to How and Where. Marilyn N. Suydam.
70 pages, $1.75.
This document discusses the role and the scope of
evaluation in the mathematics classroom. The scope
of mathematics objectives to be evaluated, the scope
of evaluation purposes in the classroom, and the
scope of evaluation procedures arc noted. Specific
comments are made on various procedures: observa-
tions, interviews, inventories and checklists, attitude
scales, and various types of paper-and-pencil tests.
Both general and specific suggestions for planning
tests and for writing various types of test items arc
given. An annotated list of selected references is in-
cluded to direct attention to documents which will
provide additional help.

Dr. Robert W. Howe
Director

Dr. Jon L. Higgins
Associate Director
Mathematics Education

Dr. F. Joe Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N. Suydam
Research Associate
Mathematics Education

Dr. Robert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Research Associate
Environmental Education


