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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
matexials in science education, mathematics education, and
environmental education. To keep abreast of this growth,
separate newsletters are now being issued for each of these
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
in your area of interest, please send us this information so
that we may correct our mailing lists. If your colleagues
would like to be added to our mailing list, be sure they
specify which newsletter (s) they wish to receive.

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

18

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 ?rooessed 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-

* {5 ~'a State University during this year. ,

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 stould not be submitted.

A committee will be appointed to screen proposals and |

select papers for é)resentation. Although a research cate-
gory should be indi
will be judged on quality and not upon appropriateness to -

any category. Approximately 20 papers will be selected for

presentation. ,

PROCEDURES FOR SUBMITTING PROPOSALS ~
FOR PAPERS ; N .
Those wishing to present a paper must submit six copies

of a proposal—typewritten, double spaced, and not to-. -
exceed 1000 words. The proposal should contain the fol- . -

lowing information in order:

A. The mailing address of the éender' (in the upper right o

hand corner). :

B. The appropriate category.for the ﬁap'e; (in thé'uppe'f_" S

left hand comer).

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. . L .
E. A summary of the paper to be presented describiag
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 S
Columbus, Ohio 43210 -~ =~

cated for each submitted paper, papers . i




EDRS Contract and
 Prices Change

The ERIC contract concerning the operation of the ERIC
Document Ruproduction 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  — $0.089

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.

N

The new ERIC Reports order form, as shown on Page
4, is available from:
ERIC Document Reproduction Service (EDRS)
P.O. Drawer O :
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
Manag:{ of Institutional Sales

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

NAME

Reports in Research in Education for 1966 & 67 ........
Reports in Research in Education for 1968 .............
Reports in Research in Education for 1969 ............
Reports in Research in Education for 1970 .............

SPECIAL COLLECTIONS

NAME

ERIC Catalog of Selected Documents on the Disadvantaged
Office of Education Research Reports, 1956-65 .........
Selected Documents in Higher Education ......... ....
Pacesetters in Innovation, Fiscal Year 1966 ............
Pacesetters in Innovation, Fiscal Year 1967 ............
Pacesetters in Innovation, Fiscal Year 1968 ............
Manpower Research, Inventory for Fiscal Years 1966 & 67
hganpower Research, Inventory for Fiscal Year 1968 .....
. EMC power Research, Inventory for Flsc.al Year 1969 .....

IToxt Provided by ERI

-~ UNIT COLLECTION

TOTAL FICHE  PRICE PRICE
........... 4,426 $.089 $ 394.00
........... 13,326 $.089 $1,187.00
........... 15,899 $.089 $1,416.00
........... 16,188 $.089 $1,441.00

UNIT COLLECTION:

TOTAL FICHE  PRICE PRICE
........... 2,740 $.14 $ 384.00
........... 3,315 $.14 $ 465.00
........... 1,258 $.14 $ 177.00
........... 1,185 $.14 $ 166.00
........... 1,437 $.14 $ 202.00
........... 919 $.14 $ 129.00
........... 653 $.14 $ 92.00
........... 364 $.14 $ 51.00
........... "~ 473 $.14 $ 67.00
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1 N f [ follow:
2 'L ' ' 1. Complete “bill to’’ and '‘ship to* addresses. Be sure
4 —+ to complete ‘‘ship to’’ address if different from ‘bill to’’,
3 : | | A like “'ship to’’ address may be completed as “SAME"’.
T _ ; 4 Include zip code.
4 : i 1 2. Order document by printing ED number in desig-
T t : nated space. ED accession numbers are listed in Research
5 ] | | in Education (RIE). RIE may be purchased from:
i | 1 Superintendent of Documents, GPO, Washington, D.C.
s ] I | 20402-
. t ' 3. Include number of copies (1, 2, 3, etc.) to be ordered
7 : | | in appropriate space. Use MF space for microfiche
' | . copies; use HC space for hard copy (Xerox). Check RIE
8 : | | for availability of document in MF and HC.
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9 | I | price schedule on back.) Prices published in RIE through
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1 } | : ' price for each title.
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12 : ' | “Sub-Total” box.
-+ : 1 7. Add state sales tax for lllinois and Maryland or check
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O DEPOSIT ACCT. » . TAX I 11. Include only 15 titles per form. Complete and sign
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(O CHARGE (OVER $10.00) :
[0 CHECK « - TOTAL [
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AUTHORIZATION
)‘-, TITLE OR DEPT..




Microfiche Copy - Each Title

Hard Copy - Each Title by100 Page Increments -

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 effectiv:
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

TERMS AND CONDITIONS

Payment terms shall be net thirty (30) days
from date of invoice. Paymen? 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 vrritten consent of LIPCO.

6. 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, fiood, earthquake, explosion, accident,
acts of the public enemy, strikes, lockouts,
labor disputes, labor shortage, work stoppages,
transportation embargoes or detays, 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-

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 Actua! 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 Frices
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 bitled
. 'separately by LIPCO.

Statements will be provided penodacallv to
mform the Customer of the number of micro-
fiche shipped and the remaining doliar balance
of the subacription.

tors beyond LIPCO's control™ and without™

negligence on the part of LIPCO, or (c) is due
to erroneous or incomplete information fur-
nished by Customer.

6. EXTENSION .

The subscription packages ordered by the
standing order and special collection customers
shall be sutomatically extended at the expira-
tion of the current designated year for succes-
sive one-year perjods unless the customer shall
notify LIPCO to the contrary at least 30 days
prior to the commencement of each additionsl
year.

7. LIABILITY
LIPCO’s liability, if any, ammn hereunder
shall not exceed restitution of charges.

In no event shall LIPCO be lisble for special,
-consequential, or liquidated damages arising
from the provision of ssrvices hereunder,

8. WARRANTY
LIPCO MAKES NO WARRANTY,
EXPRESS OR IMPLIED, AS TO ANY
MATTER WHATSOEVER, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR
:&NESS FOR ANY PARTICULAR PUR-
E.

" 9. CHANGES

No waiver, aslterstion, or modification of
any of the provisions hereof shall be binding
un::? in writing and signed by an officer ol
LIPCO.

10. DEFAULT AND WAIVER

A. If Customer fails with respect to this or
any other agreement with LIPCO to psy any
invoice when due or to accept any shipment as
scheduled, LIFCO may without prejudice to

~other' remedies ' defer - further -shipments - until

the defeult is corrected or fterminate this
Agresment. '

B. No course of conduct nor any deley of
LIPCO in exercising any right hereunder shall
waive any rights of L'PCO or modify this
Aoroemmt

11. GOVERNING LAW
This Agreement shall be construed to be
betwesn merchants. Any question concerning
its velidity, construction, or performance shall
t;orkmmedby the laws of the State of New
ork.

ERIC

Aruitoxt provided by Eic:
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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.

O
ERIC

IToxt Provided by ERI

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
:ll;lg Austin area, but is not available for wider testing at

S time.
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CENTER COMMENTS

SEIAC = SMAC =» SMEAC
To keep pace with expanding responsibilitics, we have
again changed our name. The Center originally processed
documents only in the arca 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, W are now known as the
Science, ‘Mathematics, and Environmental Education In-
formation Analysis Center (SMEAC),

We feel that those arcas we now c¢ncompass form a

natural union and arc 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 Scicnce and Mathematics Education at. The
Ohio State University, cffective Junuary 1972, The journal
will be cstablished as a quarterly publication available on
a subscription basis through the Center. It will continue
to abstract and analyze recent rescarch reports in the field
of mathematics cducation. These reviews will be coordin-
ated with rescarch announcements appearing in Research
in Education through the cooperation of the ERIC Clear-
inghouse for Scicnce, Mathematics, and Environmental
Education. As a result, copics of many of the documents
referred to in Investigations in Mathematics Education will
be availablke to readers from the ERIC Document Repro-
duction Scrvice. )

For further information about Investigations 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

Q

C
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Teaching Resources For Low-Achieving
~ Mathematics Classes

SMEAC announces a new publication, Teaching Re-
sources for Low-Achieving Mathematics Classes, by Kenncth
J. Travers, John W. LeDuc, .and Garth E. Runion. This
paper reviews teaching approaches and gencral resource
materials for low achievers in both clementary and second-
ary mathematics classes. A survey of reported character-
istics of low achicvers is divided into two classes: (1)
social and emotional problems, and (2) learning difficul-
tics. 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 scc the practical use of mathematics. Char-
acteristics related to class 2 problems include: a record of
failure in mathematics, a fear of the subject, achicvement
scores at least two years below grade level, reading difficul-
tics, inability to follow dircctions, tendency to leap to
conclusions, and inability to gencralize. Tcaching 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, cmphasizing success
and immediate reward. The two bibliographics included
are: (1) a bibliography of gencral resource material, and
(2) an annotated bibliography of articles which' have
appeared in “The Anthmctlc Teacher” and “The Mathe-
matics Teacher.”

ED 053 980
EDRS Price MF-$0.65 HC-$3.29

New Publications Availability

The Center for Scicnce and Mathematics Education at
the Ohio State University now reprints sclected SMEAC
publications. These are made available at a standard pncc-
of $1.25 for single copics or $1.00 for two or more copics

 of the samc 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 Mceting in Chicago. Rescarch sec-
tions arc scheduled as follows:

Monday, April 17:

10:30 a.m. - 12:00 noon. Symposium on Mathematics
Laboratorics. Panel:
William Fitzgerald, Jack
Wilkinson, Donald Kerr, John
LeBlanc, Alan Barson
Rescarch Reporting Section:
Mathematics Instruction and
Instructional Materials
“Evaluations: A Sounder
Basis for Action.”

Donald B. Sension
Symposium on Problem

-Solving. Panel:

Jeremy Kilpatrick, James w.
Wilson, Max Jerman, J.
Phillip Smith, John F. Lucas

12:15p.m. - 1:45 p.m.
2:15pm. -3:15 p.m.

3:45p.m. -5:15 p.m.

Tuesday, April 18:
8:45 am.-10:15 am.  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.

10:45 am. - 11:45 am.

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

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

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

Waednesday, April 19:
8:45am.- 10:15 am.  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

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

. convention to be held in Chicag:,

- “Toward a Theory of
Instruction.” Ralph Heimer,
Paul A. Klein, Gerald A.

" Paquette, John J. Hirschbuhl,

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

. Daiyo Sawada
2:00 pm. - 3:30 p.m. Symposium on Research on
Secondary School
Mathematics. Panel: Marilyn
. N. Suydam, Len Pikaart,

Jon L. Higgins

Research Reporting Section:
Teacher Education and
Evaluation

3:45p.m.-5:15 pm.

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
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 Xilpatrick, Manlyn N. Suydam,
and J. 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
threc paper presentatlon sessions on Mathemati¢s 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 Annval Interdisciplinary Meeting On

Structural Learning March 31- April 1, 1972

The Structural Learning and Mathematics Education
(MERG) Groups at thc University of Pennsylvania an-
nounce a two day meeting on interdisciplinary research on
structural lcarning. All scientists and other inté¢rested per-
sons are invited. '

Theoretical and cmpirical rescarch will be given equal
emphasis. Morc particularly the mecting will emphasize
contributions which dcal with onc or more of the following
questions: ‘

1. How can onc characterize the knowledge structures
which underlic behavior typically observed in dis-
ciplines such as mathematics and linguistics?

How can onc cvaluate 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, Peansylvania 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 29—September 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 4JZ
Devon, England

International Congress Tour Plans

Two special plans have been arranged by the MAA and
the NCTM for members who desi.c 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.

10000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000009'

The ERIC Information Analysis Center for Science, Mathematics, and Envirompental Education produces
separate ncwsletters for three interest groups. If you would like to receive our other newsletters, pleasc

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

Cl?p and mail to:

ERIC Information Analysis Center for

Science, Mathematjcs, and Environmental Education

1460 West Lane Avenue
Columbus, Ohio 43210




NCTM Forum On Teacher Education

In 1970 thc 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 preservice preparation of school mathematics
teachers. In conjunction with the NCTM Annual Meeting
in Chicago, thc Commission will sponsor the first Forum
on Teacher Education on Thursday, 20 April 1972.

The purposes of the Forum are:

— to identify and analyze innovative practice in the
training of clementary and secondary mathematics
teachers and

— provide reactions to the Commission’s proposed
guidelines for mathematics tcacher 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 reccommended, 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 appcared in the CBMS
Newsletter; October, 1971.)

A new sct of Guidelines and Standcrds 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 Tecacher 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 ncwer guidelines resulting from
- work by the Commission’s seven-member Committee on
Mathcmatics, 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 sufticient depth to make
possible further study of mathematics at the graduate level
in areas appropriate for teachers; (2) include a substantial
experience with the ficld of computing as it relates to
mathematics and to the teaching of mathematics; (3)
Q
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provide substantial experiences with mathematical model
building so that future teachers will be able to recognize
and_construct models illustrating 2pplications of mathe-
matics; (4) provide the prospective science or mathematics
teacher with experiences which require him to seck out
and study concepts which. are new to him, and then to
syathesize written and especially orai expositions of them
i 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. Copics of the Guidelines will
be sent upon request addressed to:

AAAS Science Education
1515 Massachusctts 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 Recommendalions 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
rolc 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’
casy way to locate ERIC materials on individualized in~
struction. Readers should not only scarch under the
descriptor *“Individualized Instruction,” but should also
consider related descriptors such as ‘‘Autoinstructional
Mecthods,” “Programmed Instruction” or “Individualized
Curriculum.” To locate only those materials related to
mathematics, rcaders should crosscheck mathematical
descriptors.

A typical “Individualized Instruction” search will locate
many diffcrent 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 Instructienal Materials.
EDRS Price MF-$0.65 HC-$3.29 '

Descriptors—Bibliographies, *Individualized Instruction, In-
;tn:lction. *Mathematics, *Reading, *Sciences, ®*Social
tudies

ED 046 881 SP 004 622
Individual Instruction. Bibliographies in Educatien, Ne. 13,
EDRS Price MF-$0.65 HC-$3.29

Descriptors—* Bibliographies *Individuatized Instruction

ED 047 894 RE 003 304
Pieronek, Florence T,

A Survey of Individualized Reading and Mathematics Programs.
EDRS Price MF-$0.65 HC-$3.29

Descriptors—Individualized 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 arc:

ED 041 452 95

Edling, Jack V., Ed.

Case Studies: Individualized Instruction. )

Available from—Individualized Instruction Case Studies,
Institute for Communication Research, Stanford, Cali-
fornia 94305 (250 per case study, minimum order $1. $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 from—The Macmillan Company, 866 Third Ave.,
New York, N.Y. 10022 ($3.50)

EM 008 084

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
Lipson, Juseph
Individualizatien of Instruction in Junier High Scheol 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 )

SE 010 611

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

ED 036 156 24
Wine, William Fisher, Jack R.

Individually Prescribed Instruction Mathematics Pregram. Avdie-
Visval Seurces,

EDRS Price MF-$0.6§ HC-$13.16

Descriptors—*Audiovisual Aids, Audiovisual I’rogrims,
*Individualized . Instruction, Instructional Aids, *Mathe-
matics Instruction, *Resource Guides

ED 038 287

May, Kerineth O.

Programmed Learning ond Mathematical Education, A CEM Study.

Available from—Mathematical Association of America,
1225 Connecticut Ave., N. W., Washington, D. C. 20036

. EDRS Price MF-$0.65 HC-$3.29

Descriptors—Autoinstructional Methods, *College Mathe-
matics, *Instruction, Instructional Aids, *Instructional
lbg:?terials'.I *Programed Instruction, Programed Materials,

esearc|

EM 007 742

SE 008 137

Finally, documents which - evaluate individualized in-
struction or which analyze related research are availcble 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 Selected
Student Characteristics in a Pregram eof Individualized Instruce
tion in Mathematics und in a Program of Traditienal Instruction
in Mathematics in Grades 1-6.

Note—156p.

EDRS Price MF-$0.65 HC-$6.58

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, Set A, Using Research: A Key te Ele-
mentary School Mathematics. '

EDRS Price MF-$0.6§ HC-$3.29

Descriptors—*Elementary School Mathematics, *Individ-
naliz;d Instruction, *Instruction, *Mathematics, *Re-
searc
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From The Research Of 1971 On Secondary
School Mathematics

In a review of the rescarch on secondary school mathe-
matics. Suydam (1972) summarized findings from the
research on sccondary 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 rescarch published during 1971, The focus
is on rescarch that the teacher might use; there are other
studics of interest principally to rescarchers, which are not
included. An attempt has been made to take into considera-
tion the variability in the quality of rescarch 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
rescarch attention directed cxplicitly toward ascertaining
their usefulness, In one such study, McCallouch compared
the achievement of ninth grade groups using a curriculum
bascd on behavioral objectives and groups using a standard
textbook progrum (which was also based on objectives,
though presumably not behaviorally-stated objectives). He
found no significant differences in their  achicvement,
though groups using the behavioral objectives curriculum
made  greater progress in arithmetic fundamentals  and
reasoning.,

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

How effective are individualized procedures?

Vurious iypes of procedures which attempted  to
individualize instruction in various ways for various groups
of students were studicd. Because of the variability, it is

-diflicult to make any gencralizations.,

Baker reported no significant differences in achicvement,
confidence. or interest between groups of low-achicving
ninth graders who sclected their own activitics and those
who could sclect problems or had no choice. The students
most frequently chose teacher-made assignments for the
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activity. He suggested that this may indicate a strong de-
pendence of the low achiever on the guidance and direction
of the teacher.

Bull studicd an individualized geometry program in
which the student paced his own learning, chose learning
cxpericnces 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
muan score of classes taught by the individualized method
was significantly higher than that of classes taught by the
traditional mcthod.

Gould found that achicvement gain for ninth graders
taught two days u 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 rccitation” plan. No significant diffcrence in change
in attitude toward mathematics was found between the two
groups.

Olson found that achicvement and attitude were not
significantly diffcrent 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
achicvement gains were made than in classes in which tutor-
ing was not uscd.

Eighth grade students were classificd 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 lcarning style.

Gussctt found that materials for seventh graders which
uscd “non-standard” English were as effective as regular
text materials. :

How do “modern” and *“traditional programs compare?

Norland comparced sixth and cighth 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 com-



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 cascs, and in only onc 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 Kicren summarized recent rescarch on mathe-
matics laboratories by noting (1) the rescarch indicates
that students can lcarn mathcmatical idecas in laboratory
settings; and (2) there is only limited evidence that labora-
torics promote better attitudes toward mathematics, though
most students secm to prefer laboratory approaches to more
class-oriented approachcs. :

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

Johnson also reported on the usc 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, gcome-
try, measurement, and rational numbers, though activitics
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 sccondary school mathematics program, many
studics were focused on geometry. Kort evaluated an in-
novative transformation approach to geomectry. For stu-
dents in eleventh-grade mathematics classes, it was found
that those who had studied :enth-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 cxtensively utilize transformations only if
subsequent mathcmatics courses arc altered to capitalize
on a background in geometric transformations.

Solheim found that the attitudes of tenth grade groups
studying transformations of the plane became more nega-
tive over a five-week period, while thosc of grotips studying
traditional topics werc unchanged. Attitude toward gecome-
try and achievement in gcometry 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
thirtcen days. No significant differences were found between
the approaches on immcdiate 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 gecometry content, material in
which cxplanation followed dcfinition was not as effective
as material developed in an explanation-definition-cxplana-
tion pattern, cxplanation preceding definition, or definition

oy
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Does the learning of logic have a “pay-off'? .
Shumway cxamined the effect of ncgative instances on
the acquisition of mathematical concepts. In a 65-day
study, onc group of cighth graders was given both positive
and ncgative 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 teindency for students to overgeneralize
propertics associated with such operations.

Knowledge of symbolic cgic (taught via programmed
instruction) led gcometry students to an improved under-
standing of the logic-bascd mathematics they had studied
before lcarning 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 scicnce or axiom system to another
group. The groups were not different in their ability to
determine the validity of given arguments or to prove
theorcms 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 tcachers from twenty schools which
were using the computer in mathematics programs, and
derivad 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-oricnted 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 cxisting in the mathe-
matics curriculum. About two-thirds of the colleges included
a computer-rclated 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 algcbra-trigonometry class used the computer for
one semester as a computational tool, using the language
BASIC. Their achicvement 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 achievemeat after
study of cxponential 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-ycar algebra classes taught with com-
puter applications (using BASIC), Hoffman found no
evidence that use of thc computer significantly affected
generalization skills or achicvement,. except for certain
simple analysis skills. :

Katz compared the effects of two computer-augmented
methods of instruction with traditional instruction, using
nine average-avility seccond-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 rcturned to pupils. A
second group also wrotc 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 appcared 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 via 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 CAL

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
orguns 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
gencrate 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 popular 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
Achicvement 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 scemingly
unrelated geomeiric ideas.

What patterns of teacher-behavior have been described?

Strickmeier 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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tributed Scheduling of Topics on Homework Assignments of
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be available both from the ERIC Information Analysis Center for

Science, Mathematics, and Environmental Education and in the

November 1972 issue of the Journal for Research in Mathematics

Education.



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 laboratorics and activity learn-
ing addressed to mathcmatics 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 rescarch on activity lcarning, 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 gencral 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 Researck 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, annouiiced in a recent issue of
Research in Education. Authored by William M. Fitzgerald
of Michigan State University, this 33 page paper traces the
(" of the concept of a mathematics laboratory and
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feviews 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 rescarch on the use of manipulative ma-
terials, desk-calculators, and science-linked courses; the
correlation of motivation with achievement; and the prac-
tical difficultics of implementing a laboratory approach in
a school. The final sections discuss laboratory materials and
the use of laboratory methods in teacher training. The
aper was originally commissioned by School Mathematics
tudy 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 audiences-—the 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 cortracting, 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 scries in order to provide educators with research
based firdings on this acw technique. It was adapted from a
study on performance contracting which was conducted for
HEW by J. 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 unced in our. previous
newsletter, will have a wide distribution among educational
practitioners. The paper reviews teaching approaches and
general resource materials for low achicvers 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—S55 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 ycar rescarch answers some of the questions which
koth clussroom teachers and other mathematics educators
have about the teaching of clementary school mathematics.

Suydam and Weaver (1970, 1971) have summarized previ- N

ous rescarch: this newsletter presents some of the answers
from rescarch published during 1971, The focus is on re-
scarch that the teacher might find usetul. Other studies. of
more specific information to rescarchers, are not included. ®
As this bulletin was prepared. the variability of the quality
of rescarch was taken into consideration.

How effective are various teaching strategies?

Wilkinson compared the use of laboratory procedures
with conventional instruction. Once cxperimental treatment
involved the use of laboratory units as a method of instruc-
tion. The laboratory units contained workshects and mani-
pulative materials; pupils were required to experiment with
physical materials, collect data, and generalize the findings

based on the data. In a sccond cexperimental treatment.

cassette tapes were provided which contained a verbatim
recording of all directions and questions on the laboratory
workshects. 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 cither 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 uactivi-
tics, and teacher-led  discussions  achicved significantly
higher in skills and concepts than those taught by a tradi-
tional textbook. class-group method.

A number of studivs explored aspects of the continuing
gquestion, “How ctlective is  discovery-oricnted  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 cncountering i deductive-
reception strategy, while the opposite would be 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 counitive.” 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 cither 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.

Bassler, 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 carlicr study (Worthen, 1968) were
reanalyzed with the unit of analysis changed from pupil
scores to class means, no significant differences between
expository and discovery strategics were found by Worthen
and Collins.

Robertson Tound that fourth grade pupils who had sceven
months of cxpository instruction achicved 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 abie to adapt to new
technigues and procedures, and teacher behaviors in the
discovery approach differed significantly from those in the
expository approiach, Robertson concluded that “it would
appuar that no one treatment or mode of instruction can be
considered the best approach. The teacher who learns as
many instructional modces as possible, identifics and diag-
noscs pupil needs and abilities, and uscs this knowledge to
individualize instruction may very well get the best results.”

+Prepared by Marilyn N, Suydam. Fuaculty Rescarch Associate. ERIC/SMEAC
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How do pre-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 fcw on topics such as transitivity and impli-
cation-reasoning. Several focused on the relationship of
conservation and race, SES, age, vorbal 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 diffcrences were found on
four Piaget-type tests between kindergarten groups who
used Berciter-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 cnumerate.

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 g

' +

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
[0 — b = ¢ or ¢ = [] — b were significantly more difficult
than were sentences of the form[(J +b=corc=[J+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 4 [J = ¢ were less difficult than sentences like [J + b =
c.

Steffe and Johnson found that mean scores for problems
of the type a 4+ b = [J were higher than for the three other
problem types studied: a — b =[], a 4+ [J = ¢, and
[0 + 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 subtracticn. 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 (4-, —,
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 | 1-day unit on selected numeration
and nurniber propertics. 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 detcrmine 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-cconomic environment in solv-
ing word problems. For the 32 fifth graders involved, no
significant diffcrence in achicvement was found between
use of problems written by childrcn 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
t.aucglht 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 difficuity
of word problems were identified by Loftus: number of
operations, scquence 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 tcxt-
books and first and second grade readers, only 51 were used
in both reading and matheinatics 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 mathcmatica! 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 rcadability 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
Ehmecr 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 oniy 48 items in grade 6 than did pupils who
had taken the test in 1930. On a test of contemporary terms,
mean scorcs were 49 for grade 4, 58 for grade 5, and 64 for
grade 6 on the 100 items.

What type of homewark is helpful?

The cvidence 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 arc 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
feels—and the attitude of a single group can usually be
judged in many ways by their teacher . . .

* For other studies . . .

Many other studics might have been cited—for 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 modc!. ,

Scwder found that pupils in grades 4-7 needed abzut
three to six instances to form generalizations of the se: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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Kamins, Martin P. An Exploratory Study of the Effect of Familiar
Language on the Ability of Black Children to Achieve Success
with the Solving of World Problems. (Wayne State University.
1971.) DAI 32A: 2402; Nov. 1971.

Knaupp, Jonathan Elmer. A Study of Achievement and Attitude
of Second Grade Students Using Two Modes of Instruction and
Two Manipulative Models for the Numeration System. (Univer-
sity of Hlinois at Urbana-Champaign, 1970.) DA/ 31A: 6471;
June 1971.

Knight, Genevieve Madeline. The Effect of a Sub-Culturally Ap-
propriate Language upon Achievement in Mathematical Content.
(gnivelsity of Maryland, 1970.) DA/ 31B: 7433-7434; June
1971%.

Loftus, Elizabeth Jane Fishman. An Analysis of the Structural
Variables that Determine Problem-Solving Difficulty on a Com-
puter-Based Teletype. (Stanford University, 1970.) DAl 31A:
5853; May 1971.

Malcolm, Susan Vanderwal. A Longitudinal Study of Attitudes
Toward Arithmetic in Grades Four, Six, and Seven. (Case West-
ern Reserve University, 1971.) DAl 32A: 1194; Sept. 1971.

Nickel, Anton Peter. A Multi-Experience Approach to Concep-
tuaiizaiion for the Purpose of Improvement of Verba! Problem
Solving in Arithmetic. (University of Oregon, 1971.) DAl 32A:
2917-2918; Dec. 1971.

Olander, Herbert T. and Ehmer, Charles L. What Pupils Know
About Vocabulary in Mathematics—1930 and 1968. El. Sch. J.
71: 361-367; Apr. 1971. (ERIC Reference No. EJ 305 466) _

Rea, Robert E. and Reys. Robert E. Competencies of Entering
Kindergartners in Geometry, Number, Money, and Measurement.
Sch. Sci. Math. 71: 389-402; May 1971.

Robertson, Howard Charles. The Effects of the Discovery and:

Expository Approach of Presenting and Teaching Selected
Mathematical Principles and Relationships to Fourth Grade
Pupils. (University of Pittsburgh, 1970.) DA/ 31A: 5278-5279;
Apr. 1971, :

Scott, Joseph Augustine. The Effects on Short- and I.ong-Term
Retention and on Transfer of Two Methods ‘of Presenting Se-
lected Geometry Concepts. (The University of Wisconsin, 1970.)
DAI31A: 6413; June 1971.

Sension, Donald Bruce. A Comparison of Two Conceptual Frame-
works for Teaching the Basic Concepts of Rational Numbers.
(University of Minnesota, 1971.) DAl 32A: 2408; Nov. 1971.

Smith, Frank. The Readability of Sixth Grade World Problems.
Sci. Sci. Math. 71: 559-562; June 1971.

Sowder. Larry. Performance on Some Discovery Tasks, Grades

~ 4-7,J. Res. Math.Ed. 2: 5-11; Jan. 1971.

Steffe, Leslie P. and Johnson, David C. Problem-Solving Perform-
ances of First-Grade Children. J. Res. Math. Ed. 2: 50-64; Jan.
1971. (ERIC Reférence No. EJ 033 811)

ERIC

Aruitoxt provided by Eic:

Stevirnson, Erwin Francis, An Analysis of the Technical and Semi-
Technical Vocabulary Contained in Third Grade Mathematics
Textbooks and First and Second Grade Readers. (Indiana Uni-
versity, 1971.) DAI 32A: 3012; Dec. 1971.

Suydam, Marilyn N. and Weaver, J. Fred. Using Research: A Key
to Elementary School Mathematics (a set of 11 bulletins), Uni-
versity Park, Pa.: The Pennsylvania State University, 1970.

Suydam, ‘Marilyn N. and Weaver, J. Fred. The Research from
1970: What Did It Add? Columbus, Ohio: ERIC Information
Analysis Center for Science and Mathematics Education, The
Ohio State University, Feb. 1971.

Trafton, Paul Ross. The Effects of Two Initial Instructional Se-
quences on the Learning of the Subtraction Algorithm in Grade
Three. (The University of Michigan, 1970.) DAl 31A: 4049-
4050; Feb. 1971.

Weaver, J. Fred. Some Factors Associated with Pupils’ Perform-

ance Levels on Simple Open Addition and Subtraction Sentences.
Arith. Teach. 18: 513-519; Nov. 1971.

Weeks, Gerald Malcolm. The Effect of Attribute Block Training
on Second and Third Graders’ Logical and Perceptual Reasoning
Abilities. (University of Georgia, 1970.) DAl 31A: 5681-5682;
May 1971,

Wilkinson, Jack Dale. A Laboratory Method to Teach Geometry
in Selected Sixth Grade Mathematics Classes. (Iowa State Uni-
versity, 1970.) DAl 31A: 4637; Mar. 1971.

Willmon, Betty. Reading in the Content Area: A “New Math”

Terminology List for the Primary Grades. El. Eng. 48: 463-471;
May 1971.

Worthen, Blaine R. A Study of Discovery and Expository Pre-
sentation: Implications for Teaching. J. Teach. Ed. 19: 223-242;
?ggnsmer 1968. (see also Worthen, J. Ed. Psychol. 59: 1-13; Feb.

-)

Worthen, Blaine R. and Collins, James R. Reanalysis of Data
from Worthen's Study of Sequencing in Task Presentation. J.
Ed. Psychol. 62: 15-16; Feb. 1971.

**“DAI” refers to Dissertution Abstracts International.

Compilations and Reviews of Research

If you are intcrested in securing copies of compilations of
research on elementary and secondary school mathematics,
here are some sources: :

1. “An Evaluation of Journal-Published Rescarch Reports
on Elementary Schooi Mathematics, 1900-1965.” Vol-
umes I and II. M. N. Suydam, unpublished doctoral
disscrtation, The Pennsylvania State University, 1967.
Microfilms Abstract Order No. 68-3563; available from
Xerox University Microfilms, Dissertation Copies, P. O.
Box 1764, Ann Arbor, Michigan 48106; cost, $4 for
microfilm and $10 for xerography.

This irilial 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 Rescarch and Development on
Elcmentary School Mathematics, Phase 1.” 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 11, Compilation of Rescarch 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. O.
Drawer 0, Bethesda, Maryland 20014. :

Volume 1 contains synthesized rescarch findings in

the form of answers to numerous questions. Vol-
ume II contains categorized, annotated, and evalu-

ated reports of studics and disscrtations for 1900-

1968, cxtending the list of those cited in the dis-



sertation above. In Volume Il are summaries of
projects, witih typescripts of interviews with ninc
project directors. Bibliography in Volumes I and 1L
3. “Using Research: A Key to Elcmentary School Mathe-
matics.” M. N. Suydam and J. F. Weaver, 1970.
This sct of 11 bulletins synthesizing rescarch find-
ings is available by individual titles from EDRS;
the complete set of bullctins is currently out of print.
An updated collection is anticipated and will be
announced in this Newslettcr 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 Articlcs.
ED 062 165. 407 p. MF, $0.65; HC, $16.45
Volume II, Compilation of Dissertations; Summary
and Conclusions. ED 062 166. 4! 1 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

3. ERIC EDUCATIONAL DOCUMENTS ABSTRACTS

* cumulation of resumcs appcaring 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
indexcs appcar in ERIC Educational Documents Index
(see above).

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

4. CURRENT INDEX TO JOURNALS IN
EDUCATION

* a monthly indcx to over 570 educationzl periodi-
cals: approximately 1600 articles are indexed each
month .

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

* monthly—$39.00 a year; scmiannual and annual
cumulations available o

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: o :

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 dirccted primarily to those individuals needing a ready
digest of ERIC services and procedures.

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

SMEAC

Dr. Robert W. Howe
Director '

Dr. Stanley L. Helgeson
Associate Director
~ Science Education

Dr. Patricia E. Blosser
Rescarch Associate
Science Education

Mrs. Beverly M. Lee
Research Associate
Environmental Education

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. Raobert E. Roth
Associate Director
Environmental Education

Dr. John F. Disinger
Research Associate
Environmental Education

Dr. John H. Wheatley
Rescarch Associate
Environmental Education



ERIC: Infokmation is a Two-Way Route

The ERIC system was designed to

| ——collect information

2—disseminate information

e ONE WAY =3

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

—rescarch and development projects which were
federally funded

—school systems and other cducational agencics
—cducational organizations

—individuuls

—-confcrences and other mectings

—<cducational journals

The staff at ERIC/SMEAC cncourages you to send us
materials which you feel are of interest to other educators
—rescarch reports, conference speeches, experimental stu-
dent materials, evaluation and assessment reports, course

descriptions and syllabi. curriculum guides, or bibliogra- .

phics. The steps for submitting materials to be abstracted
and indexed in Research in Education arc the same for all
ERIC Clearinghouses:

I-—Send two complete mimcographed or printed, legible
copivs of the document. Ditto, faded, or dirty copics
can not be used.

2—If 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 wu 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-
cmatics cducation. A document may. have great worth but
not be abstracted for RIE because it does not satisty one of
these selection criteria. If it is not abstracted for RIE but
is within the scope of the ERIC system, we keep it in the
ERIC/SMEAC library, where it is available to uscrs.

=== THE OTHER WAY =3»

The dissemination of information by ERIC is also many-
-faccted. RIE and CHJE are the cornerstones of this process.
Computer scarches 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 usc ERIC
arc also scheduled at many locat and national conferences.

See for yourself . . .

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

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

ERIC/SMEAC ulso abstracts articles in a designated
sct of journals; these abstracts are included in Current Index
to Journals in Education (CIJE). CUJE is found in most
\{brarics and is also availuble by subscription from CCM
Information Corporation, 866 Third Avenue, New York, -
New York 10022,



CENTER CYPPINGS...

Here are some of the documents on mathematics education
recently #- .ounced in Research in Education.
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ED 068 338 7
Swanson, Mary T.  Taylor, June
Media

SE 0)4 403

Educational Mult- for Mathematics and
Science Tulers.

Des Moines Area Community Coll,, Ankeny,
fowsa.

" Pub Date Feb 72

Note—217p.

EDRS Price MF-30.65 HC.$9.87

Descriptors—Activities, *Audiovisual Aids, *Ele-
mentary School Mathematics, *Elementary -
School Science, Handicapped Students, Instruc-
tion, Instructional Materials. *instructional
Med:a, Learning Activities, *Tutoring
In the belief that uses of many different media

will help motivate students, this book was com-

piled to asist tutors, particularly in science and

mathematics, in  using multi-media. i

emphasis was placed on increasing the tutor's un-

derstanding of mathematics and science. Follow-
ing & chapter on the history and development of
instructional technalogy, classroom media equip-
ment (such as films, filmstrips, transparencies,
pictures, tapes, etc.) is described witk its ad-
vantages aud 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 clementary mathemztics and
wience aid the applications of media to
tutoring in these areas. A section on the han-
dicapped child and adaplation of mcdia to his

Situstion is also included. The final chapter com-

Ments on the wtor's role, and sources of free and

inexpensive materials are listed with the

bibl.ographies. While the subject matter s

Kenerally from the elemcntary level, the discus-

:R'u about the media ase intended for all levels.
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Shoemaker, Terry  Swadener, Mare

Idess for Muanipuistive Materials~Elementary
Mathematics Cencepts.

Nosthern Colorado  Educationa! Board of
Cooperative Services, Boulder,

Pub Date 72

Note—35p.

Available from—ERIC/SMEAC, 1460 West Lane
Avenue, Columbus, Ohio 43221 (on loan)

Document Neot Available from EDRS, .

Descriptors— * Activitics, SElementary  School
Mathematics, Geometry, *Instructional Materi-
als, *Msnipulative Materials, Number Con.
cepls, Resource Materials, Sct Theory
This is a set of 8 x 1l-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

scven categories: sets (which is subdivided into

sel recognition and set operations), number-nu-

merals, gcometry, measurement, probability,

number theory, and function. Each card states

objectives, the supplies needed, and suggested ac-

tivities, The activities described are flexible in na-

ture, and posmsible additional activitics are sug-

gested. (JM) '

Manipu\dive. Materials
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The other three documents
in the set are:

| BB 066 495
Lieberman, Marcus  And Others

:
oK

T™ 001 979

| Objectives and Test
~lterms. IR

Institute price, $13.0¢ |

EDRS price, MF.$0.65,

HC-$19.74 {587 p.)

ED 066 496

Lisbermian, Marcus  And Others
Jualor High Math Jcs: Behaviors] Objectives and Test
Items.

Institute price, $7.00;

EDRS price, MF-$0.65,

HC-$9.87 (236 p.)

TM 001 980

ED 066 497 T™ 001 981
Licberman, Marcus  And Others

High School Mathewistics: Behaviors) Objectives and Test
ltems.

Institute price, $15.00:

EDRS price, MF-50.65,

HC-$29.61 (810 p.)
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Walbesser, llenry H. Eisenberg, Theodore A.

A Review of Research oa Behavioral Objectives
a8d Lenrning Hierarchies,

ERIC information Analysis Center for Science
Education, Columbus, Ohie.
Pub Date Jan 72

Note—82p.
Available from—Ohio State University, Center
for Scicnce and Mathematics Education, 248

Atps Hall, Columbus, Ohio 43210 ($1.25 plus
$.25 handling)

EDRS Price MF-$0.65 HC-$3.29
Descriptors— *Behavioral Objectives, Instruction,
*Learning, *Mathematics Education,
Psychometrics, ®Rescarch Reviews (Publica.
tions), *Science Education :
Identifiers—Learning Hierarchies
In tke fitst part of this paper, the purposes of
behavioral objectives are outlined; research is
thea summarized, including the influence of
knowlcdge of the behavioral objectives on a lear-
net's  performance,  teacher recognition  of
behavioral objectives and student atiitudes to
hehavioral objectives, T3e second part presents a
summary ol methods of constructing learning
hictarchies. The research togics outlined include
the siructure and efficiency of expert versus stu-
dent gencrated hierarchies, refationships between
perfarmances on adjacent levels of a hicrarchy,
and the psychometrics of learnii.g hierarchies.
Each part of this paper contains a table of the
rescarch hypotheses investigated, with a listing of
supporting and non-supporting experiments re.
vorted. Although most of the research reviewed

other areas are also included. (MM)
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News Notes

Cogni;ive Psychology and the Mathematics Laboratory

A symposium on “Cognitive Psychology and the Math-
cmatics 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
Dicnes, Charles Smock, Leslic Steffe, and Barry Beilin.
ERIC/SMEAC will bc 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 cunducting the mathematics assessment.
Administration of the cxercises began in October and will
continuc in sclected 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,” writc: 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, lincar algebra, differentia! equations,
and probability were discussed. The CUPM Central Office
has edited the procecedings; 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 Orlecans
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 Mzthematics 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 Sct 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 thc 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 mecting, 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 banquct address will be John Furbay,
author and lecturer, with the topic, “Revolution: Which
Onc?” Workshops and scction meetings are planned for
teachers at all levels.

Available soon from ERIC/SMEAC:

Research in Mathematics Education Reported in 1972 by
Marilyn N. Suydam and J. Fred Weaver—an anaotated
listing of published research and dissertation abstracts.

Use of Computers in Mathematics Education Rcsource
Series—-a sct of papers and bibliographies.

Sce the next newsletter for further details!
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ERIC/SMEAC is still in Columbus—but 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. Heigeson
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
Environmentai Education

Dr. John H. Wheatley
Research Associate
Environmental Education
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Research in Education und Current Index to Journals in
Education are (or should be!) in most large libraries. Often
you can ascertain whether or not to order a document from
the information provided by the deseriptors and annotation
for cuch document you've located in a scarch of RIE and/or
CIE. Somictimes, however, you can’t be sure—or you want
to scan_the document but not buy it. You need a copy of
e Jocument.

IC

Also: Alaska, 1
Hawaii, 2
Pucrto Rico, 3
Canada, 26
Others, 13

Complete files of ERIC documents are located in centers
scuttered across the United States. The map will help you
to approximate the site of the ERIC collection nearest to
vou. If you want u list of locations in your state, please write
to us.
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Barczyk. Gloria J.

A 'I'a’:ht’: Appreach to Adjusting Instruction in
Elementary 5choo!l Ma! v Ablll-
ty Groups.

Pub Date {71]

Note—78p.

EDRS Price MF.30.65 HC-$3.29 .

Desctipmn—aehuvioul Objectives, °cumcu.lzm.

Curriculum Guides, Elementary Grades.
mentary School Mathematics, Grade 5. *in-
dividualized Instruction, Instruction, *Instruc-

tional Materials, Plans, Mathematics
eTeacher Developed Materials.
Worksheels

1dentificrs—Systems Approach to Mathematics

!l[:!mclm A cerned with developing 2
is t is con ]

mumem:lai: curriculum for the fifth rade which
uses a program of varied difficulty of instruction
based on “A Sysiems Approach to Improving
Mathematics Instruction” (SAM), a program
developed in the pittsburgh area. The first pot-
tion of the paper is & general discussion of fasels
involved in curticulum _ construction. The
remaindet of the paper details the specific objec.
tives. the selecting and sequencing of content,
and the instructional organization of a filth grade
mathematics CGurse. Sample materials are n-
cluded: a “Curriculum Suggesied Pace’ which
lists the basic levels of instruction as well as sug-

sted nrichment wopics _for each
44 K for each basic level;

complete lesson pla ;
structed materials for Two of the topics covere

in the curriculum (fractions
bers). (DT)
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Some Computational
v."l‘pi.ls- n’.ﬂ Strategies of Seventh Grade
l::::ll Univ., Charlottesville. School of Educa-
Spons Agcncy—National Center for Educati
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Rescarch and EWH
Washington. BC. Dcvelopment  (DHEW/OE),
Bureau No—~BR-2-C-013
Pub Date Oct 72
Grant—OEG-3-72.0035
Note —96p.
EDRS Price MF-$0.6S HC-33.29
Descriptors—*Algorithms, Fractions, Grade 7
Leaming, *Mathematics Education, 'Resenrch'
ﬁf,‘"‘d"’ School Mathematics, Whole Num:
Identifiers—*Computation, Di. tic i
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Choate, Stuart A,

Activities with Ratio and Proportion.

Oakland County Schools, Pontiac. Mich.

Spons Agency—Burcau of Elementary and

Secondary Education (DHEW/OE), Washing-

ton, D.C.

Pub Date Sep 70

Grant—OEG-68-05635-0

Note— 135p.; Revised Edition

EDRS Price MF-$0.6S HC-$6.58

Descnptors—Curriculum, nstruction, *lnstruc-
tional Matesials, Low Ability Studcnts, Mathe-
matics Education, Objectives, *Pcrcentage,

*Ratios  (Mathematics). *Sccondary School

Mathematics, Units of Study (Subject Fields),

worksheets .
Identifiers—ESEA Title Il »

This instructional unit focuses on writing raticos
and proportions in pr bl lution:
by means of proportions. and determination of
percentages. A number of experiments are Sug-
gested and wotksheels and discussion questions
are included. The activities arc oriented toward
situations in which the students would probably

thave had some previous expericnce. A teacher's

ns,

guide is clso available, Relatcd documicnts are SE
015 334, SE 015 335, and SE 015 337 through
SE 015 347. This work was preparcd under an
ESEA Tale lt contract. (LS)
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Basic Mathematics Maciiine Calculator Course.

Windsor Public Schools, Conn.

Pub Date 69

Note—533p.

EDRS Price MF-$0.55 HC-$19.74

Descriptors— * Algorithms, Grade 10,.Instruction,
*Instructional Materials, Lahoratory
Proccdures. Mathematical Applications, Mathe-
matics  ‘Materials,  Practicat Mathematics,
Problem Solving. *Sccondary School Mathe-
matics, *Warkbooks

tdentifiers—Desk Calculators, *General Mathe-
matics
This

designed for tenth

serics of four text-workbooks —was
grade mathematics studemts
who have cxhihited lack of problem-solving skitls.
Electric desk calculatefs arc 10 be used with the
text, In the first five chapters of the scrics, stu-

dents learn how to use the machinc while review-
with whole numbcrs,

ing basic operations
decimals. fractions, and percents, The rest of the
h t word probl in simplc con-

pters pr
sumer mathematics, business activities, install-
mcnt buying, banking, stocks and bonds, in-
surance, taxcs, 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 issucs of this Newsletter. These will be in the form of a “mini-bibliography:” a short, sclected list of pertinent documents.
Somc of the documents in this “‘mini-bib” on mathematics laboratorics were located through a scarch in Research in Education
and Current index to Journals in Education, using such descriptors as “Laboratorics,” “Laboratory Proccdures,” and ““Activity
Lcarning,” and cross-checking to include only references which also have mathematical descriptors. (For those who want to
do a morc thorough scarch, descriptors such as “Manipulative Materials” and “Instructional Matcrials” should also be con-
sidered:. these will provide information on many matcrials 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 Approuach to Elementary School Mathema-
tics. (Indiana University, 1972.) Dissertation Abstracts
interncitional 33A: 5028; March 1973.

Beuthel, Donald G. and Mcyer, Phyllis I. A Regular Class-
room Plus a Mathematics Laboratory. Arithmetic Teacher
i9: 527-530; November 1972,

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

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

Brydegaard, Margucritc and Inskcep, James E., Jr. Mathe-
matical Experiencing. Washington: Amcrican 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 Undcrachieving Middle School Boys. (Temple
University, 1970.) Dissertation Abstracts International
31A: 5026-5027; April 1971.

Decans, Edwiniz. The Laboratory Approach to Elementary
Mathematics. Today's Education 60: 20-22; Fcbruary
1971. :

Dittmer, Karcn Ann. Guidclines 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;
Dccember 1971.

Ferrell, Phyllis C. A Developmental Program to Non-Grade
Mathematics K-12. Arlington Heights, Illinois: Elk Grove
Training and Development Center, Junc 1969. (ERIC:
11D 037 336; 105 p.) -

Finncli, Clydc Allen. A Laboratory Mathcmatics Ap-
proach: An Evaluation of Cognitivc and Affective Learn-
ing in Ninth Grade Mathematics Classes in the United
States Dependents Schools, European Arca. (University
of Southern California, 1972.) Dissertation Abstracts
International 33A: 4053-4054; Fcbruary 1973.

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

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

Higgins, Jon L. The Mathematics Through Scier:c2 Study:
Attitude Changes in a Mathematics Laboratory. SMSG
Reports, No. 8. Stanford: Stanford University, 1969.

QO C.ED064174;64p.)

- Higgins, Jon L. Attitude Changes in a Mathcmatics Labor-

atory Utilizing a Mathcmatics-Through-Scicnce  Ap-
proach. Journal for Research in Mathematics Education
1: 43-56; January 1970.

Hollis, Loye Y. A Study of the Effect of Mathematics Labora-
fories on the Mathematical Achievement and Attitude of
Elementary School Students. Final Rcport, National
Center for Educational Rescarch 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
Lcssons on the Achicvement and Attitudes of Scventh
Grade Students in Mathematics. (University of Min-
ncsota, 1970.) Dissertation Abstracts International 32A:
305; July 1971.

Kidd, Kenncth P.; Mycrs, Shirley S.; and Cillcy, David M.
The Loboratory Approach to Mathematics. Chicago:
Scicnce Rescarch Associates, Inc., 1970,

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

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

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

Matthews, Geoffrey ard Comber, Julia. Mathematics La-
bo;atorics. Arithmetic Teacher 18: 547-550; Dccember
1971.

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

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

Miller, George R. The Use of Formative Evaluation Pro-
cedures in the Development of a Mathematics Labora-
tory. Paper prescnted at the Annual Mecting of the
Amcrican Educational Rcscarch Association, 1972.
(ERIC: ED063 341;25p.)

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

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

Portcus, D. R. Activity-Centered Learning in a Mathe-
matics Laboratory. Australian Mathematics Teacher 28:
5-11; March 1972.



Reys, Robert E. and Post, Thomas R. The Mathematics
Laboratory; Theary to Practice. Boston: Prindlc, Wcber &
Schmidt, Inc., 1973.

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

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

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

Vancce, James H. The Effects of a Mathematics Laboratory
Program in Grades 7 and 8—An Expcrimental Study.
Unpublished doctoral Disscrtation, University of Alber-
ta, 1969,

Vance, James H. and Kicren, Thomas E. Laboratory Sct-

tings in Mathematics: What Doces Rescarch Say to the
"{gciﬁhcr? Arithmetic Teacher 18: 585-589; Deccember

Vance, James H. and Kieren, Thomas E. Mathematics
Laboratorics—Morc than Fun? Schoal Science and
Mathematics 72: 617-623; October 1972.

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

Wilkinson, Jack Dalec. A Laboratory Mcthod to Teach
Gceometry in Sclected Sixth Grade Mathematics Classes.
(lowa Statc University, 1970.) Dissertation Abstracts
International 31A: 4637; March 1971.

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

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

News Notes

Plan Ahead . . .

A scssion on “Have You Mct ERIC?” is scheduled for

the NCTM Namc-of-Site Mccting in Fort Worth, August
- 15-17, 1973. Marilyn N. Suydam will providc this intro-
duction. A workshop on the usc of ERIC is scheduled for
thc NCTM Namc-of-Sitc Mceting in Atlanta, Georgia,
October 25-27, 1973. Jon L. Higgins and F. Joe Crosswhite
of ERIC/SMEAC will conduct this scssion, designed to
tcach the specifics of using the ERIC system. At other
mcctings look for the ERIC booth in the materials display.
It made its first appearance at the NCTM Annual Mceting
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 Icarning
morc about ERIC. Its titled, “How Thirty Mecasuring
Sticks, Twenty-nine Kids, and I Started Using Rescarch in
the Classroom.” Hope you cnjoy 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. Sclected in cooperation
with ERIC/SMEAC, the collections will contain full-text
documents announced in Research in Education between
1966 and 1972. The Elementary collection will contain
450 documecnts; the Sccondary collection, 500 documents;
and the Higher Education collection, 400 documents. A
tri-level combined collection will also be offcred. Similar
MicroLibrarics for scicnce cducation and cnvironmental
cducation will also bc available.

Prices and ordering information for MicroLibrarics may
be obtaincd by writing: Microfiche Publications Division,
Microfichc Systems Corporation, 305 East 46th Strcet,
New Yatk, New York 10017,
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Compilations of Mathematics Education Document Abstracts
Available

A collection of abstracts of mathematics cducation docu-
ments that have appcarcd in Research in Education from
1966-1972 will soon be available from Education Asso-
ciates, Inc. Developed in cooperation with ERAC/SMEAC,
the compilation will fcature subject and avthor indexes
similar to thosc found in RIE. The compilaticn: will enable
uscrs to conduct rapid manual scarches of a «<data basc of
over 2000 ERIC mathematics cducation documents. Similar
compilations for scicncc cducation and cnvironmental edu-
cation document abstracts will also be avaiiabiz,

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

Price Increases . . .

Changes in the prices of subscriptions to Research in
Education and Current Index to Jeurnals in Education have
been announced. Research in Education (12 issucs per year)
is now $38, domcstic; $47.50; foreign. Singlc copies are
$3.25 cach. (The address for RIE is: Supcrintendent of
Documents, Government Printing Office, Washington, D.C.
20402.) Current index to Journals in Education (12 issucs
per year) is now $44, domestic; semi-annual and annual
cumulative indcxcs, $45. Single copics arc $3.50. Forcign
subscriptions have postage added. (The address for CUE
is: CCM Information Corporation, 866 Third Avenuc, New
York, New York 10022.)

This One is Still Free!

We hope you realize that this Newsletter is still free! If
you know of someonc whosc name is not on our mathc-
matics cducation newslectter mailing list, pleasc send us the
name and address (including zip code).

If you have any announcements which would interest our
rcaders, please scnd them, too. We'll include them whenever
possible. (Plcase dircct them ATTN: Marilyn N. Suydam.)



Metrication: Be Prepared!

While Congress has not yet passcd the final bill on metri-
cation, tcachers are among thosc anticipating the change
in our system of mcasurcment. To help you prepare, here
arc some pertinent documents and references.

Documents listed in Research in Education include the
following:

DeSimonc, Danicl V. A Metric America: A Decision Whose
Time Has Come. Washington: National Burcau of
Standards, July 1971. (ERIC: ED 055 884; 192 p.
Also avaiiable from Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C.
20402; Catalog No. C 13.10/345, $2.25.) '
This rcport cvaluates and distills the findings of the
United States Metric Study in which thousands of in-
dividuals, firms, and organized groups representative
of our socicty participated.

Reclated reports on the Mctric Study are:

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-
monufacturing 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 availablc 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 GPQ; Catalog .

MNo. 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 Socicty, April 1970. (ERIC:
ED 052 992; document not available from EDRS.)
Although this pamphlct is intended as background
matcrial for teachers in English primary schools, the
cducational implications of the change and the lists of
apparatus suitable for usc with children up to 14 ycars
ot age arc sufficiently general for usc in other countrics
introducing the metric system.

The April 1973 issuc of The Arithmetic Teacher is devoted
to articles on metrication, Included arc:
Hallerberg, Arthur E. The Metric System: Past, Pres-
eni—Future? (pages 247-255)
King, Irv and Whitman, Nancy. Going Mectric in
Hawaii. (pages 258-260)
Wilitams, Elizabeth. Mctrication in Britain. (pages
261-264)
Helgren, Fred J. Schools Are Going Metric. (pages
265-267)
Victs, Lottic. Expcriences for Mctric Missionarics.
(pages 269-273)
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Vervoort. Inching Our Way Towards the Metric Sys-
tem. (pages 275-279) (Also in the April 1973
issuc of The Mathematics Teccher, pages 297-302)

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

The May 1973 issuc 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” are:
Ballew, Hunter. Overcoming the Resistance to the
Mctric System. School Science and Mathematics 73:
177-180: March 1973.

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

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

Murphy, Mary Ocllerich and Polzin, Maxinc A. A
Review of Rescarch Studics on the Teaching of the
Mectric Systcm. Journal of Educational Research 62:
267-270; Fcbruary 1969.

Shaw, R. W. Going Mctric—Going Dccimal. Mathe-
matics in School 1: 23-24; November 1971.

West, Tommic A. The Case for Mctric Units. School
!'Ingi;tz\ce and Mathematics 72:. 600-602; October

The April 1973 issuc of the “Bullctin for Leaders” of
the National Council of Tcachers of Mathematics lists
thc following sources of information on the metric
system:

® A brochurc entitled “Think Mectric” has been produced
by the National Education Association in cooperation with
the National Council of Teachers of Mathematics. Designed
for parcnts, it covers rcasons for mctrication, gencral re-
lationships bctween 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, Hyattsvillc, Maryland 20781,
at thirty copics for $2.25. Shipping and handling charges
will be added to billed purchase orders. Make checks pay-
ablc to the National Education Association.

® “All You Will Nced to Know about Metric” is a new
information shect that may be reproduced or requested in
reasonable quantitics from the Metric Information Office of
the U.S. Dcpartment of Commerce, National Burcau of
Standards, Washington, D.C. 20234.

® The National Burcau of Standards Special Publication

" 304A (revised October 1972), a “Brief History of Mca-

surement Systems with a Chart of thc Modcrnized Metric
System,” is available from the Superintcndent 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 samc office for 55¢.

® A joint committee of the Amcerican Association of School
Librarians (AASL) and thc NCTM has prepared a sclected
bibliography of instructicnal aids for mctrication. This re-
source is availablc from AASL, 1201 Sixtcenth Street NW,
Washington, D.C. 20036, for 20c.
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Publications on the Way . ..

The following publications will be availzble from ERIC/ Use of Computers in Mathematics Education Resource
SMEAC some time after May 15: Series:
I. Computer Innovations in Education by Andrew R.
; : Molnar
Recent Research in Cognition Applied to Mathematics I1. Computer-Extended Problem Solving and Enquiry
Learning by M. C. Wittrock by Larry L. Hatficld

III. Bibliography
. Part 1. General Educational Role
Ability and Creativity in Mathematics by Lewis R. Aiken, Part 2. Languages and Programming
Jr. Part 3. Mathcmatics Instruction Applications
IV. Research on Computers in Mathematics Education
by Thomas E. Kicren

Research in Mathematics Education Reported in 1972 For specific information on the cost of each of these,

by Marilyn N. Suydam and J. Fred Weaver pleasc \(v:ritc (after May 15) to Marilyn N. Suydam, ERIC/
SMEAC.
Research Reporting Sections: National Council of Teachers Among publications scheduled later in the year are the

procecdings of the Northwestern University symposium on

of Mathematics 51st Annual Meeting cdited by Jon L. “Cognitive Psychology and thc Mathematics Laboratory.”

Higgins

SMEAC

Dr. Robert W. Howe

Dircctor
Dr. Stanley L. Helgeson Dr. Jon L. Higgins - Dr. Robert E. Roth
Associate Director Associate Dircector. Associate Director
Scicnce Education Mathematics Education Environmental Education
Dr. Patricia E. Blosscr Dr. F. Joc Crosswhitc Dr. John F. Disinger
Rescarch Associate Rescarch Associatc Research Associate
Scicnce Education Mathcematics Education Environmental Education
Mrs. Beverly M. Lec Dr. Marilyn N. Suydam Dr. John H. Wheatlcy
Rescarch Associate Rescarch Associate Research Associate

E MC Environmental Education Mathematics Education Environmental Education
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Research on Elementary School Mathematics, 1972

Among the rescarch studices reported cach year, there are
atterapts o provide answers to some of the guestions which
both classroom teachers und other mathematies educators
huve ubout the teaching of clementary school mathematics.
Suydam and Weaver (1970, 1971) and Suydam (1972)
have summurized previous rescarch: this newsletter pre-
sents some of the findings from rescarch published during
1972, The focus is on rescarch that the teacher might find
uscful: that is. rescarch whose tindings might be applied in
the clussroom. Other studics, of more specific information
to rescarchers. are not included.® As this bulletin was pre-
pared, the vuriability in the quality of rescarch was tuken
into consideration. us well as its applicability,

Addition and Subtraction Sentences: What Needs Emphasis?

In the previous bulletin in this series {Suvdam, 1972).
three rescarch studies o addition and subtraction sentences
were reported. Engle and Lerch (1971) found that first
graders who had studied in programs without emphasis on
closed numiber sentenees coutd make decisions about basic
addition facts stated as cither true or false number seatences
with a high degree of accuracy, Weaver (1971) reported
that sentences of the form T — b == cor ¢ == [} — b were
significuntly more ditticult than were sentenees of the form
[J~+ b =corc =[]~ bforchildren in grudes 1 through
3. Steffe und Johnson (1971} found that problems of the
form u — b = [7j were casier than problems of the form
4—b={la-+{{J=cundJ=-b=c

Additionad cxploration on mathematical sentences was
reported in 972, Grouws gave an oral test in which 32
third gradems were cach asked to solve 16 open sentences of
theform N - a=b. a4+ N=b a—~N=bh, und N — a
= b. Opunsentences of the N— @ == b type (c.g.. N — 19
== 463 wure significantly more difticult than the other three
types. Sentences using basic facts with sums between 10 and
I8 were significantly casier 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 oo verbul problem. Children
used an average of five ditferent solution methods. such as
tallving, recull. counting, inverse relationship, and substitu-

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

It scems upparent that teachers need to give more atten-
tion to sentences of the form N — a = b, 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. Rurely. however. is explicit attention given to
sentences such as [+ 9 == 6 0or 7 -— [] = LI, cach of
which huas no solution within the sct 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.

Meun correct responses for open “no solution” addition
sentences ranged from 4008 per cent in grade 1 to 53.6 per
cent in grade 2 to 61.3 per cent in grade 3. Performance
levels at cach grade were not the same for all open-sentence
forms, but there was progressively less difference among
these performance levels as grade Ievel 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 und open subtraction sentences, the mean per cent of
incorrect use of the no solwtion™ 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 und subtraction sentences involving the un-
tuught condition of no solution within the sct of whole
numbers. The ability to identify the “'no solution™ response
wis & variuble phenomenoen associated with such factors as
grade level and sentence form. Weaver pointed out that
some pupils erroncously assume that subtraction of whole
numbers s commutative, and that teachers need o call
attention o the non-commutativity of subtraction. Empha-
sis also needs to be given to reading number sentences in
left-to-right order. And. rather abviously, instruction on
open addition and subtraction sentences which have no
solution in the scet of whole numbers js needed.

7 Prepared by Marilyn N. Suydam. Faculty Rescarch Associate, ERlC/SMEAé

\RIC

» . -



Division: Which Algorithm |s Advantageous?

Previous rescarch  (Suydam and Weaver, 1970) has
identified instructional advantages for various division
algorithms. The method of tcaching, rather than the al-
gorithm itsclf, scems to be the key: the division algorithm
which is taught with the greatest degree of meaning has
tended to lead to higher achicvement.

Kratzer prcparcd two instructional units, both involving
mcaningful instruction. One uscd the distributive algorithm
and the other used the subtractive algorithm, cach as a
mcthod of kceping records of manipulating bundles of
sticks. Three fourth-grade classes were cach taught onc of
the division approaches. No significant differences in the
approaches was found on achicvement of familiar problems
on immediate or rctention 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 cxperiment with twelve fourth-
grade classes to determine whether ¢ not the foundations
on which a division algorithm could be built affect child-
ren’s ability to rctain and transfer on tasks involving the
algorithm. Four algorithms werc dcveloped 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) rcal-world, based
on the physical act of partitioning; and (4) rotc, based on
thc memorization of routincs. No significant diffcrences
in retention of algorithms werc found. For extensions to
cascs of slightly greater difficulty, the rote algorithm was
superior. For problems of greater difficulty, however, the
quotitive and distributive aigorithms were better than the
rote and partitive algorithms.

Problems: What Approach Helps?

Verbal problem-solving coatinues to draw the attention
of rescarchers. In one study comparing the cffects of three
approachcs, Jerman rcported no significant diifercnces
between fifth-grade groups using a gencral-problem-solving
program, a wantcd-given program, or the regular textbook.
Some cffect on strategics, especially for the wanted-given
approach, was noted. Jerman pointed out the dependence
of problem-solving skill on computational ability. Pcrhaps
we cannot ¢xpect students to solve more problems correctly
unless we place cmphasis on the required computational
skills along with the problem-solving strategics.

Matericls: What Helps Whom?

“Rescarch on the use of matcrials continucs to indicatce
that the usc of matcrials is very important, but that we nced
to consider carcfully what, when, how, and by whom they
arc uscd. What outcomcs arc to be expected must also be
considered.

Mclaughlin found that pupils in grades 2 and 4 werc able
to rcproduce behavior on a multiple-classification block
task which they had scen demonstrated; only sixth graders,
however, could transfer the information to a different but
structurally similar task. Both “mode!” and “trial-and-crror
practicc” conditions produced similar performance, but the
“modcl” condition had a greatcr cffect on pupils’ knowledge
about the relationships of the objects involved in the classi-
fication.

Q
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In a study in which various types of matcrials were used,
Wheeler analyzed the relationship of the child’s perform-
ance in solving two-digit addition and subtraction cxamples
on four concrete embodiments and two-digit and multi-digit
addition and subtraction cxamples in the symbolic mode.
He tested the performance of 144 sccond graders on the
use of the abacus, bundling sticks, the place valuc chart,
and multi-base arithmetic blocks, and then gave them two-
digit and multi-digit addition and subtraction cxamples in
written form. There were no significunt differences between
the means of the children, at any of threc levels of abstrac-
tion for regrouping, in solving two-digit cxamples in the
syrabolic 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 1Q levels. Significant corrclations were
found between the number of embodiments children were
able to regroup for two-digit cxamples and achievement on
the multi-digit tests.

It was concluded that children proficient in regrouping
two-digit addition and subtraction e¢xamples on three or
more concrete embodiments possess a significantly higher
level of understanding of the regrouping concept than
childrecn without this proficicncy with the concrete aids.
This supports thec multiple cmbodiment hypothesis that
concept formation is facilitated through the usc of a varicty
of matcrials.

As has also becn found in somc previous rescarch,
Clausen rcported that kindergarten and first grade pupils
cxposed to a multi-scnsory approach achicved higher than
pupils using a workshcct-textbook approach.

Questions: What Kinds Are Needed?

Many recent studics have explored the type and quality
of various classroom bchaviors. Meckes studicd teacher-
pupil intcraction and tcachers’ questioning patterns for
mathematics classes in grade 6. A tape recording was made
of onc class scssion conducted by cach of 100 teachers,
and ten-minute scgments of the tape were analyzed. Ali
teacher-questions were also transcribed and categorized.
Results indicated that the role of the mathematics tcacher
has not changed from that of giving information to that of
guiding lcarning cxperiences. This conclusion was sup-
ported by the following cvidence: The teacher spent 61.5
per cent of the time talking. Dircct influence accounted for
50.2 per cent of the tcacher talk. Although indircct in-
fluence amounted to 49.8 per cent of the teacher talk, the
largest portion of this was in the questioning category. And
sincc most of these questions were very narrow, they pro-
vided little opportunity for students to cxpress their own
ideas. ,

The intent of the new mathematics programs and present
classroom practiccs were also shown to be inconsistent.
Although onc 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 catcgory. The two low cognitive level
categorics accounted for 79.5 per cent of the qucstions
asked.

The nced for teachers to develop questioning at the high
cognitive levels is cvident.

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



ren who had to respond orally to three gucstions about why

they answered correctly took fewer trials to reach criterion
on number conscrvation 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 cxamined the assumption that all children of
various abilitics can profit from instruction at a varicty of
cognitive levels. Five process excrcises were developed,
comprised of mathcmatical tasks designed to elicit re-
sponscs at a varicty of levels, Data were then collected
from two groups of approximatcly 40 sixth-grade pupils
cach, who had been sclected as having high or low success-
potential. Significant differences favored the high group for
cvery cognitive level except *‘data-gencration.” The pro-
portion of pupils functioning successfully within cach group
increased as cognitive level ascended, but ability o function
successfully at a given cognitive level was ncither 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 varicty of cognitive levels seemed
morc related to the level of complexity of a task than to
cognitive level. Challenging all pupils to stretch their modes
of thinking on a varicty of cognitive levels seems to be a
valid educational objective. Differences in individual cog-
nitive styles imply tasks structured to include a large domain
of possibilitics, alternatives, and opportunitics to achicve
goals in a multiplicity of ways.

In the study, a marked diffcrence in behavior related to
sclf-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 bchavior. Pupils in both groups showed preference
for manipulatory activitics; non-manipulatory tasks cvoked
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 cxamined thrce scrics of clementary-school
mathematics textbooks, two contemporary and onc “‘pre-
modern,” for grades 3-6. Instances were noted of the oc-
currence of scven cognitive levels: knowing, translating,
manipulating, choosing, analyzing, synthesizing, and cvalu-
ation. More than half of the cognitive activitics found in
the scries were classified at the “manipulating” level. Few
activitics were classified as “translating.”” Newer series had
more “knowing” items than the older series did. Little was
donc. at the three high cognitive levels. It would appear that
much supplementing of the textbook by the tcacher nceds

to be done, so that children arc asked questions and given

activitics at al} cognitive levels.

- Instructional Sequences: How Shculd They Be Developed?

Buchanan cxamined instructional sequences to determine
how prior expericnce with subordinate tasks affccted mas-
tery of a supcrordinate task, and the cfficicncy of perform-
ance within a sequence. In Experiment I, 72 fifth-graders
uscd paired-associate-type cards for problems in modulo
12. In Expcriment II, 120 sixth graders used an instruc-
tional program on sct-union. The amount of prior exper-
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icnce with the introductory task had a significant cfiect on
mastery of the superordinate task.

In Experiment 1, the numbcer 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 11 indicated that
prior e¢xpericnce with the introductory task inhibited the
performance of low-aptitude students.

Phillips developed and cvaluated procedures for validat-
ing a lecarning hicrarchy from test data. A test to assess
mastery at cach of 11 levels of a hicrarchy for computa-
tional skills of adding rational numbers with likc denomin-
ators was administered and seven hicrarchical orderings of
the 11 subtasks were generated, One programmed instruc-
tion lesson was developed for cach subtask. Fourth-grade
pupils were assigned to scven groups defined by the
hicrarchical orderings. Results indicated that scquence,
even if random, scemed to have little cffect on immediate
achicvement and transfer to a similar task. However, longer
term retention scemed quite  susceptable to  sequence
manipulation.

In one of a sct of studics, Sawada studicd 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 scquences 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 apparcnily did not pick up the
stratcgy of forming composites. In other words, pupils did
not scem awarc of reversibility inherent in the materials,
nor of composition objectives. The need for explicit teach-
ing, rather than cxpecting transfer to occur as a by-product,
is indicated.

Motivation: What Works?

Rea and French reported on a small-scale rescarch study
with a class of sixth graders. One group usced mental com-
putation cxcrciscs; the other was given enrichment activi-
tics using the same content. Tests were given on the first
and twenty-fifth days, with 24 instructional periods inter-
vening in which both groups reccived their regular mathe-
matics period plus |5 minutes daily of the special activitics.

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

Whilc the study is subject to many limitations, the in-
crecase in achievement scores scems to be worth pursuing,
both in more rigorously designed experiments and in class-
room situations where a similar sct of expericnces may be
desirable. There can be little doubt that the results were
influecnced by factors such as the halo cffect, which often
accompanics cnthusiastic cxperimentation, But why not
capitalize on this in the classroom? Children do like variety
—and children cnjoy cxperimenting and being part of an
experiment. Rescarch is a way of motivating children.

Schultz studicd somc factors related to motivation: the
combined influence of teacher facilitative behavior and the



cffect of interpersonal compatibility between teacher and
student. Each of 20 tutors was assigned one student who
appearcd most compatible and one student least compatible
to him, determined by responses to a test on interpersonal
rclationships. Student increases in achicvement and in sclf-
concept of arithmetic ability after nine tutoring sessions
did not appcar to be related to tutor predisposition of fa-
cilitative bchavior 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 studicd onc aspect of the development of con-

ccpt 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 cxam-
ple and thrce non-cxamples. Giving divergent cxamples
was found to be better than giving convergent examples;
giving matched non-e¢xamples was better than giving non-
matched non-examples. The combination of divergent
examples and matched non-cxamples yiclded predominant-

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

Fetzer guve 27 logic problems differing in content and
validity to 206 students aged 8 through 15. Problems in-
volving contflict were found to be more difficult than cor-
responding agreement and ncutral forms. Those involving
invalid assumptions were found to be more difficult than
those having validity. In general, younger children appeared
to basc 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 basc their judgments on the logical
structurc of the problem. Thus young children may appear
to be responding to the logical structurc of a problem when
in fact they are responding mercly 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 issuc of the Journal
for Research in Mathematics Education.
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News Notes

Listing of Journals

The External Affairs Committce of the National Council
of Tcachers of Mathematics has compiled a “Listing of
Forcign and Domestic Journals in Mathematics Educa-
tion.” The “Listing” gives titles and addresscs for various
foreign and domestic journals as well as, where possible,
an indication of cducation level(s) dcalt with in journal
articles. Thc journals arc concerned with topics in math-
ematical education, as opposed to purc mathematics and
as opposed to gencral education. Persons interested in hav-
ing a copy of the “Listing” shouid rcquest onc (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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Emphasis: Metrication

A metric conference and exhibit, “Going Mctric: Mcet-
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 tcachers
will be a credit-giving metric workshop. For further infor-
mation on the conference, contact: Mrs. Valerie Antoine,
16245 Andasol Avenue, Northridge, California 91324.

The Toll Gate Metrication Project is an cducational cx-
periment for clementary through junior college students,
aimed at implementing change toward adoption of the
mectric system. The project is financed by an ESEA Title 111
Minigrant through the Rhode Island Statc Department of
Education. Project findings and recommendations will be
madc availablc in the summer of 1973. Anyone wishing to
receive information should send a sclf-addressed and
stamped envelope to: John Izzi, Dircctor, Toll Gate Metri-
cation Project, Toll Gate Education Complex, Warwick,
Rhode Island 02886. :
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Research on Secondary School Mathematics, 1972

Questions about what, when, or how 1o teach mathe-
matical topics and ideas arise every day, Rescarchers as
well as teachers tand remember: most roscarchens are
teachers, ooyt wo find answers to such questions. This
revicw presents some of these investigations which were
published during 19720 (For reports of such research in
previeus years see Susdan, 19720 and 1972b), In sclect-
ing these Studics, the priniary eriterion was: do the indings
have meaning for the wacher-~that is. are the findings
applivable in the classroom? Studies whose findings w ould
appear e be of interest pnmmlx to other rescarchers are
not included. s Other criteriac involved evaluation of the
rescarch report: how carctully the research was designed
and carricd out wis considered.

See i any of your gquestions huve been explored!
What Heips Whom?

In areview of research on the role of materiuls, Fennema
concluded that rescarch appears w indicate that the ratio of
conerete to svatholic models used o convey mathematical
ideas should reficet the developmental level of the fearner,
Thus, alternative models should be availuble so the learner
can select the most meaningful oane for him,

Meoterals:

Rescarchers continue to explore such wternatives,  as
well us the role of materiuls per se. For instance, in a study
involving 65 geomcetry students, Waters found that there
woere noo signiticant achicvemient or attitude  differences
between groups using circufur geoboards, the llkU\hu.l (a
two-dimensional version ot the ceobourd). or “conven-
tional classroom methods.™

Kuhfittig Jooked at the role of materials in relution o
“guided  discovery™ fearning. He o selected 400 seventh
eruders at two achicvement fevels, and randomly assigned
them o four groups using (1) cither intermediate or nrasi-
mal puidince wnd (21 cither abstract or conerele materials,
for i two-day unit on curreney conversion. The intermedi-
ale guidance groups had a carcully structured sequence of
quuestions, while the muximad auidance groups had carclul
ciplanitions of individual steps, Low-ability students who
used cencrete materials achicved better than Jow-ability
students who did not use materials: no difference wus found

P Prepared by Muarilvn NU Suvdam.

W KTC

r

between high-ability students. For intermuediate-guidance
Lroups, mean trunsfer-tost scores for students using con-
crete aids were higher than scores of those not using uids;
no difference was found for nx iximal-guidance students.

Shoecraft investigated the cffeets of three instructional
approiches on Ihm\!.mnu sclected types of algebra word
problems: direet trunslation, high tmagery with materiuls,
and high imagery with drawings. Twelve seventh- prade
mathematies classes and ten ninth- erade ulpebra clusses
spent cight days on differential treatments of number, coin,
and age pmhluns. and four days on identical treatment of
work and mixture problems. Bt was concluded that, except
for fow achicvers who seemed o derive particular benefit

“from representing problems with materiuls, students taught

to tramslate direetly performed compurubly 1o those ox-
puununn material referents and superior to thusL CXper-
iencing pictoriul referent,. Shoceraft added: “Thus the
popular wssumption that materials und/or pictorial repre-
sentition of mathematics in and of itself enhances mathe-
matics learning is perhaps unjustificd. To expect such
representation to- fucilitate” mathematies  learning is o
assume that the mathematics implicitin the use of muterials
and drawings is descriptive of what is going on in the heads
of students. The disparity between the two was evident in
this study.”

Mathematics Laboratories: How Efective?

Rescarch reflects continued coneern with the offective-
ness of a laboratory or activity approach. Vance and Kieren
reported on a ten-week investigation of the cffectiveness of
luboratory activitics ised onee a week in grades 7 and 8.
In the Mathenatics Luboratory Group, students worked in
groups of two, with written instructions und physical ma-
teridds o help them discover coneepts or relationships, then
did prictice exercises. In the Class Discovery Group, the
simie content was used, but the teacher demonstrated with
concrete malterials, leading the group 1o discover, The
Control Group had the regular progrum with no luboratory
work,

No significant differencees were found in achicvement of
content covered in the regular prograns, even though class

Fuaculty Rescarch Associate. ERIC/SMEAC



timec was spent in informal cxploration. Students in the
two treatment groups achicved sbout the same on tests of
content donc in the laboratory, cxcept 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 achiecvement, transfer, divergent-thinking,
and attitudc measurcs.

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

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

In a 14-day study with cighth-graders, Whipple taught
elementary concepts of metric geometry to two classes by a
laboratory mecthed 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 arcas 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 expcriments 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 achicvement
and attitude mecasures than did a control group.

Dittmer prescnted responscs to specific questions related
to guidelincs for developing a mathematics laboratory,
from statc 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 gencral mathematics
course was supplemented by onc of three instructional pro-
cedures: mastery learning, or mastery learning and flow-
charting with or without computer access. It was found that
the low-achicving students could master the objectives of
the unit particularly when flowcharting accompanied
mastery learning.

Approximately 70 seventh-grade mathematics students
worked in sclf-instructional booklets for 15 wecks, in a
study by Durall. Upon completion of cach booklet, the
student was cvaluated by dircct contact with a computer
through teletype terminals. If the criterion of 80 per cent
was not attained, half of the students reccived remediation
from an instructional sequence programmed into the com-
puter. The other half received remediation from their
teacher. Both groups achicved comparably, but remediation
from the teacher appeared to be more supportive for low-
ability students.

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

Gaslin assigned six classes of ninth-grade general mathe-
matics students to threc trcatments: a conventional
algorithm set consisting of the usual textbook approach,
used with or without a calculator, and an altcrnative
algorithm sct where cach fractional operand was converted
to a decimal, used with a calculator. Five mastery-lcarning
units were used for an cight-week period. For low-ability or
low-achieving children, the alternative algorithm with the
calculator was found to be a ‘“viable altcrnative” 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 affcct per-
formance with the conventional algorithm.

Objectives: Does Explicitness Help?

Loh investigated the use of behavioral objectives with two
seccond-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 sct daily goals,
fecdback, and systematic rcinforcement increased achicve-
ment in cach course.

Achievement: What iz Students’ Status?

Austin and Prevost reported that computation scores for
cighth graders were lower in 1967 than in 1965 or 1963,
different achicvement tests werc used, however. In grade
10, those students who had used “modem” or “transitional”
textbooks in earlicr grades scored higher on some subtests
than did those who had uscd “traditional” textbooks.

Hommons found a significant decline in computational
skills in eighth grades in Louisiana schools studicd during
1960-1969, but a significant change in reasoning was not
found. ‘

Organizatior:: 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 cighth 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 pattcrns.

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 differcnces 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 studicd 20 tcachers and their scventh-grade
classes. He had onc of cach teacher’s classes audio-taped
five times, and administered a rcasoning test to students at
the beginning and end of the semester. The teachers were
ranked on 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
tcachers who made fewer such statements, on the reasoning
tests. Thus the tcacher, through use of logical language in
a variety of situations, can hclp students to develop greater
achicvement in logic.

Wolfe listed cight stratcgies obscrved being used by 11
mathematics tcachers in grades 9 and 10 in an investigation

of the verbal activity or “justification” as it is carricd out
in the classroom. Criteria for identifying justification ven-
turcs and “moves” in such venturcs were also noted.

Cooney ond Henderson attcmpted to identify methods of
instruction which prove cffective 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 mathcmatics tcaching by ten
tcachers in grades 7 through 12, they identificd nine or-
ganizing relations: set membership, set inclusion, analysis,
specifying, charactcrizing, explaining, implicating, gencral-
izing, and abstracting. These arc described: teachers might
find it intcresting to check these descriptions and compare
them with their own classroom procedurcs.

* 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.

LIST OF SELECTED REFERENCES**

Austin, Gilbert R. and Prevost, Fernand. Longitudinal Evaluation
of Mathematical Computational Abilities of New Hampshire's
Eighth and Tenth Graders, 1963-1967. Journal for Research in
Mathematics Education 3: 59-64; Jan. 1972.

Buchman, Aaron L. Some Relationships Between Length of
Courses in Elementary Algebra and Student Characteristics.
(State University of New York at Albany, 1972.) D.! 33A:
2812; Dec. 1972.

Cooney, Thomas J. and Henderson, Kenneth B. Ways Mathe-
matics Teachers Help Students Organize Knowledge. Journal for
Research in Mathematics Education 3: 21-31; Jan. 1972.

Dittmer, Karen Ann. Guidelines for Developing a Mathematics
Laboratory. (University of Alabama,. 1971.) DAI 32A: 5083-
5084; Mar. 1972,

Durall, Edwin Phillip. A Feasibility Study: Remediation by
Computer Within a Computer-Managed Instruction Course in
Junior High School Mathematics. (The Florida State University,
1972.) DAl 33A: 2611-2612; Dec. 1972. :

Fennema, Elizabeth H. Models and Mathematics. Arithmetic
Teacher 19: 635-540; Dec. 1972.

Gaskill, Lynn Dale. An Investigation of the Effects of Four
Middle School Programs Upon Academic Achievement and
Personal Adjustment of Eighth Grade Students. (North Texas
State University, 1971.) DAI 32A: 3607; Jan. 1972.

Gaslin, William Lee. A Comparison of Achiivement and Atti-
tudes of Students Using Conventional. or Calculator Based
Algorithms for Operations on Positive Rational Numbers in
Ninth Grade General Mathematics. (Univeisity of Minnesota,
1972.) DAI 33A: 2217; Nov. 1972,

Gregory, John William. The Impact of the Verbal Environment
in Mathematics Classrooms on Sciycnth Grade Students’ Logical
al;ailities.z(The Ohio State University, 1972.) DAI 33A: 1585;

t. 1972,

Hammons, Donald Wayne. Student Achi¢vement in Selected
Areas of Arithmetic During Transition from Traditional to
Modern Mathematics (1960-1969). (The Louisiana State Uni-
sity and Agricultural and Mechanical College, 1972.) DAl
33A: 2237; Nov. 1972, .

Harris, Jasper William. An Analysis of the Effects of Using
Quizzes and Modified Teaching Procedures to Increase the Unit
Test Scores in Geometry, Algebra, and French Classes in an
Inner City Senior High School. (University of Kansas, 1972.)
DAI 33A: 2648; Dec. 1972.
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Hatfield, Larry L. and Kieren, Thomas E. Computer-Assisted
Problem Solving in School Mathematics. Journal for Research
in Mathematics Education 3: 99-112; Mar. 1972. :

Johanson, Emma Jane Dixon. A Ninth Grade Piagetian Mathe-
matics Curriculum. (The University of Toledo, 1972.) DAl
33A: 223; July 1972,

King, Donald Thomas. An Instructional System for the Low-
Achiever in Mathematics: A Formative Study. (The University

" of Wisconsin, 1972.) DAI 32A: 6743; June 1972.

Kuhfittig, Peter Kurt Friedrich. The Effectiveness of Discovery
Learr}mg in Relation to Concrete and Abstract Teaching Meth-
ods in Mathematics. (George Peabody College for Teachers,
1972.) DAI 33A: 1323; Oct. 1972,

Loh, Elwood Lockert. The Effect of Behavioral Objectives on
Measures of Learning and Forgetting on High School Algebra.
University of Maryland, 1972.) DAI 33A: 145; July 1972,

May, Daryl¢ Cline. An Investigation of the Relationship Between
Selected Personality—Characteristics of Eighth-Grade Students
and Their Achievement in Mathematics. (The University of
Florida, 1971.) DAI 33A: 555; Aug. 1972.

" Shoecraft, Paul Joseph. The Effects of Provisions for Imagery

Through Materials and Drawings on Translating Algebra Word
Problems, Grades Seven and Nine. (The University of Michigan,
1971.) DAI 32A: 3874-3875; Jan. 1972.

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.) DAl 33A: 205; July 1972.

Suydam, Marilyn N. A Review of Research on Secondary School
Maithematics. Columbus, Ohio: ERIC Information Analysis
Center for Science, Mathematics, and Environmental Education,
Mar. 1972,

Suydam, Marilyn N. From the Research of 1971 on Secondary
School Mathematics. In Mathematics Education Newsletter,
Volume 4, Number 2. Columbus, Ohio: ERIC Information
Analysis Center for Science, Mathematics, and Environmental
Education, 1972.

Vance, James H. and Kieren, Thomas E. Mathematics Labora-
tories—More than Fun? Schoo! Science and Mathematics 72:
617-623; Oct. 1972,

Waters, William Meade, Jr. A Study to Test the Effectiveness of a
Circular Geoboard as an Instrument for Teaching Selected Arc-
Angle Theorems. (The Florida State University, 1971.) DAl
32B: 6530-6531; May 1972.
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Whipple, Robert M. A Statistical Comparison of the Effective-
ness of Teaching Metric Geometry by the Laboratory and
Individualized Instruction Approaches, (Northwestern Univer-
sity, 1972.) DAl 33A: 2699-2700; Dec. 1972,

*¥hite, Virginia Taffinder. An Evaluation Model to Test Teach-
ing-Learning Units for Individualized Instruction in Mathematics.
(;J_’nziversily of Washington, 1972.) DAl 33A: 2247-2248; Nov.
I .

Wolfe, Richard Edgar. . Strategies of Justification Used in the
Classroom by Teachers of Secondary School Mathematics.
School Science and Mathematics 72: 334-338; Apr. 1972.

¢« “DDAI" refers to Dissertation Absiracts International.

News Notes

NCTM’s New Address

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

International Symposia Coming Up

The Second International Congress on Mathematical
Education (ICME) was held at Exeter University in Eng-
land during latc summecr, 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,
somc of which are listed here for the benefit of American
mathcmatics educators. For information concerning par-
ticular symposia, please write directly to the person and
addresscs listed.

(1) Poland. Symposium at Warsaw; 1974.

Main Subjcct: Mathematics in Primary Schools
(Children from 6 to 11 years of
age.)

_ Professor Z. Scmadeni, Institute of Mathematics,

Polish Acadecmy of Sciences, UL. Sniadeckich 8,
Warszawa 1, Poland.

2) Aﬂ;ca. Regional Conference. Probably Nairobi,
1974.

Main Subject: Interactions betwzen mathematical
education and linguistics.

Dr. D. Saint-Rossy, UNESCO House, Malik Street, '

PO Box 30592, Nairobi, Kenya.

{3) Japon. ICMI-JSME Tokyo Conference: 1974.
Preliminary proposal: 5-9 November, 1974;

Main Subject: Curriculum and teachers’ training.
Professor S. Iyanaga, 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.

T

Computer Searches

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

* Systems Dcvclopment Corporation has developed a
scrvice 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, identificrs, institution or source of origin, spon-
soring agency, and/or issue. Multiple categories may be
selccted within a single request. If a printout of all items
found in a search is dcsired, it can be accomplishcd 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 CIJE. 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

* Orcgon 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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Mccmg;'ngn?l:nnury Schosls: As Amnotsied
|lI:i‘lbl:I“ g.lrhu,'Univ., Terre Haute. Curriculum
Research and Development Center.
Pub Date Jan 73

Note—24p. . ”
itable from—Curriculum Research &
A"l;le\ml::pllu:nl Center, Jamison Hall, Scho.?l of
Education, Indiana Statc University, erre

Haute, Ind;::a 67:;)9“ (CS I,gg),
EDRS Price MF-30. -$3.. . -
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D en, 'Cl'::sl:::me Fumiwrc, *Elementary

Design. .
j Reviews, Newsletters,
?ml‘:'. H::er.slz';:ols. Research, *School

rchitecture, Space Utilization

?hi‘ bibliography brings together most of wt:at
has been writien about open space clement zc?;
schools since 1968. The citations are cale;onr .
as (1) general, (2) research, (3) schools, (4) : -
niture, (5) newsletters, or (6} tﬂtmmsrasmua-be r-
ticles and bound materials are engeredNu|pha ti-
calty in the most appropriat ol ow.illh npt
was made to include literature deaing I e
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open space. Prices and sddresscs have been i

These documents are

some of those announced
in Research in Education
during June or July 1973,

cluded when applicable. (Authot)

ED 072 599 EC 051 118
Suppes. Parrick
% Survey of Cogaltion in Handicapped Chlldren.
Technical Report No. 197. .
Stanford Univ., Calif. Inst. for Mathematical Stu-
dies in Social Science.
Spons Agency—Burcau of Education for the
Handicapped (DHEW/OE), Washington, D.C.
Pub Date 29 Dec 72
Grant—OEG-0-70-4797(607)
Note—77p. .
EDRS Price MF-$0.65 HC-$3.29
Descriptors--Aurally Handicapped, *Blind, *Cog-
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, of deafness.
Research on the language skills of the blind in-
cluded a rejection of sensory compensation, while
1esearch on language in the retarded was seen to
fucus on linguistic variables and reading ability.
Iincluded among the research on
development of the deafl was research which was
reported to suggest the value of casly sign lan-
guage training for cognitive development and the
author’s research on  written language com-
. prehension by the deaf. Rescarch on concept for-
mation in the blind found deficiencies in concept
formation among the blind, while concepk
problems in the retarded were found to be in the
areas of language control and verbalization rather
than perception. Research on concept develop-
ment in the desf showed conllicting findings on
whether a concept defficiency exits once verbal
aspects  are  removed. Little  research om
anthmetic skills in the blind was reported, but
one finding of skill development in the retarded
showed better computation skilis than mormal
children of the same mental age. The author's
rescarch found that the mathematical per-
formance of deaf childrien was usually slightly

ED 074 110 TM 002 473
Ellis, E. N. .
Survey of Achlevemenst la Mathematics in Yeor
?9'1;' Vascouver Schosls, May 29 - Juse 2,
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 MF-30.6S HC-$3.29
Descriptors—®Achievement Tests, Comparative
Analysis, Elementary Schcol Mathematics,
*Grade 6, Group Norms, *Mathematics, Tables
{Data), Technical Reports, Test Results
{dentifiers—Canada, *Vancouver
A survey test in mathematics was administered
to all pu#ﬂs (N=5.557) in grade 6 of Vancouver
schools. The three parts of the test--computation,
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
[:r‘fonned least well on the concepts subtest.
al norms and ranges of scores corr nding
to letter grades are provided. (For related docu.
ment, see TM 002 474.) (KM)
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ED 073 162 T™ 002 411
Experiences With Sets and Numbers: Mathematics
Evaluatioa Materlals Project.
Ontario Inst. for Studics in Education, Toronto.
Pub Date 72
Note~102p.; Curriculum Series/14
Availabic from—Ontario Institute for Studies in
Education, 252 Bloor Street West, Toronto §
Ontario (no price quoted)
Decument Not Available frem EDRS.
Descriptors—Criterion Referenced Tests. *Edu-
cational Objectives, °*Evaluation Mecthods,
Grade 4, Grade 5, Grade 6, Instructional
Design, *Math { d i *Per.
formance Tests. Student Testing, *Test Con-
struction
fdentifiers—Canada, *Mathematics Evaluation
Materials Package, MEMP, Ontario
The Mathematics Evaluation Materials Package
(MEMP)is a set of objectives and companion test
items for mathematics education in Grades 4 o
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 Numlers,” in Grades 4 to 6 in Ontario
schools. Answers to the test items are provided.
Sample inventories made up of models of typer 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)
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Investigations in Mathematics Education

The list of subscribers to Investigations in Mathematics
Education is continuing to grow. In the journal arc abstracts
and analyses of recent rescarch reports in mathcmatics
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 Strect

Columbus, Ohio 43210

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

In the last issue of this Newsletter (Vol. 5, No. 2), two
errors have been found in the review of “Rescarch on Ele-
mentary School Mathematics, 1972.” First, on page 1,
Weaver (1972) reported data from 23 schools: that means

" 135 classes, instcad 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 studies—and
thanks go to the two authors for calling attention to the
crroncous information.
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Changing the form . ..

SUUURNEN o N

1 from > ' to

.onewsletters
published
on i regular basis

- fuct sheets and bualleting
dusigned to mect
spectfic needs

This issue ends the series of ERIC/SMEAC Mathematies Education Newsletters, This is the result of a policy
decision by Central ERIC, stating that clearinghouses will no longer publish newsletters on a regular basis,

Instead, wo'll be producing publications that are directed 1o a specific audience. These will include fuct sheets and
special bullezins to be published from time to time, dealing with o variety of topics of particular interest to specific

uroups.

¥

Because of this change, we need vour help in forming new muailing lists. A mailing request form can be found on
page 3 of this newsletier, Please be sure to fill out and return the forme: it's essential if you want to continue to receive

any ERICSMEAC publicutions,

.

W have been discussing some potential topics for the fuct sheets and bulleting 1o be published during this year.
Wetve tentatively defined the following so far:
... A Metric Handbook for Teachers
This will contain specific: suggestions for a sequential development of measurement ideas,
Jeading to integrated teaching of the metric system.
. . . Mcathematics Laboratories: Some Suggested Activities
This will indicate some of the materials colléeted in the project on matlicmatics laboratorics
which hus been underway here at ERIC/SMEAC.
. .. Research on Elementary and Secondary School Mathematics, 1973: Reviews of Applicable Findings
These will present a summary of rescarch findings which answer questions which classroom
teachers as well as researchers may have asked.
We welcome your suggestions for other topies: just drop a note to Jon Higgins or Marilyn Suydam, ERIC/SMEAC,
400 Lincoln Towcer, The Ohio State University, Columbus, Ohio 43210, 1t will help us a great deal in planning to
know what you perceive your information needs to be.

P =]



AERA Annual Meeting

The 1974 Annual Mccting of the American Education Rescarch Association will be held in Chicago during the
week of April 15. The Sp\.cml Intcrest Group for Rescarch in Mathematics Education has reserved a suite for Mon-
day and Tucsday: if you're at the meeting, pleasc feel free to use the suite as an informal mecting place or just drop
in for conversation. An informal hospitality hour will be held in the suite (which is in the Palmer Housc) immedi-
atcly following the SIG/RME busincss mecting and invited address on Tucsday cvening.

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

Tucsday 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 Rescarch and Development Center

Participants: Richard E. Maycr, 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, Minncapolis Public Schools
A. Edward Uprichard and Carolyn Collura, University of South Florida

Critic: Guy J. Grocen, Rescarch Consultant

Tucsday morning, 8:45-10:15 (PDR # 18, Palmer Housc)
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’Bricn, Southc:n Illinois University

Discussant: P. C. Wason, England

Tucsday aftcrnoon, 12:25-1:55 (Dircctors, LaSallc Hotel)

5.06 / MATHEMATICAL LEARNING: WHAT RESEARCH SAYS ABOUT SEX DIFFERENCES (Sym-
posium, SIG/Rescarch on Women and Education and SIG/Rescarch in Mathematics Education)

Chairwoman: Jenny R. Armstrong, University of Wisconsin-Madison

Participants: Carol Nagy Jacklin and Eleanor Maccoby, Stanford University
Lewis Aiken, Guilford College
Elizabcth Fennema, University of Wisconsin-Madison
Lynn H. Fox, Johns Hopkins University

Discussant: Marilyn N. Suydam, The Ohio Statc University

Tucsday aftcrnoon, 4:05-6:05 (Crystal, Palmer Housc)

7.20 / SIG/RME BUSINESS MEETING AND INVITED ADDRESS (SIG/Rescarch in Mathematics
Education)

Chairman: F.Joe Crosswhitc, The Ohio Statc University
Spcaker: 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/Rescarch in Mathematics Education)
Chairman: Nicholas Branca, Pcnnsylvania State University

Participants: Nicholas Branca, Pennsylvania State University
Richard J. Shavclson University of California, Los Angclcs
William E. Geesling, Umvcrsny of New Hampshlre
Gceorge Stanton, Stanford University

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




Wednesday morning, 10:30-12:05 (Crystal, Palmer House)

11.09 / MATHEMATICS LEARNING IN HANDICAPPED LEARNERS (Symposium, SIG/Special Edu-
cation Rescarch)
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, Scattle Pacific College '
Participants: Edward C. Beardslec 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, Pcnnsylvania State University :

Discussant: L. Ray Carry, University of Texas

Computer Searches NSF Conference Reporis

Computer ‘searches using the ERIC files are available Reports on three of the conferences sponsored by the
from Indiana University (in addition to those cited in the National Science Foundation during the summer of 1973
last ncwsletter). The name of the Indiana system is have been processed for the ERIC system. One of the

PROBE. PROBE is a flexiblc program, able to furnish the
uscr with a variety of rcquests, including an abstract search.

For further information, writc: Robert Benninghoff, ERIC Document Reproduction Service, $0.65 for micro-
PROBE Dircctor, Room 30, Education Building, Indiana fiche copy and $3.29 for hard (paper) copy. Please specify
University, Bloomington, Indiana 47401. the document number, ED 081 643.

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

Clip and mail to: ERIC Information Analysis Center for
| _ Science, Mathematics, and Environmental Education
Please! —_ . 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. Pleasc indicatc not more than two arcas of interest:

Elementary school mathematics

Secondary school mathematics

Elementary/secondary school supervision or administration
College mathematics or mathematics cducation

————- Other: plcase specify

2. Name
Address __ :
City State Zip Code
(Foreign country) i v

3. Current position: title




NCTM Annual Meeting

The 52nd Annual Mceting 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 scssions, and small and large sessions on many topics. This newsletter is too
short to list all of the scssions: consult an NCTM program for that! Following is a list of some of the scction mectings
which might be of special interest to rescarchers.

RESEARCH REPORTING SESSIONS arc 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
(Tcacher Education Section)

Modcrator: Alan Osborne, The Ohio State University

Pancl: Boyd Holtan, West Virginia University
Edward Moran, West Virginia Statc 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 Scction)

Presider: Aaron L. Buchman, State Dcpartment of Education, New York

Spcakers: 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 Scction)
Presider: Margaret J. Cotter, Dwight Morrow High School, Englewood, New Jerscy
Speaker: E. G. Begle, Stanford University '

Thursday aftcmoon, 3:00-4:00 (Pcnnsylvania Room B-S)
No. 112: A SYMPOSIUM: THE LEARNING OF MATHEMATICAL GROUP STRUCTURES

Spcakers: Nicholas A. Branca, The Pennsylvania State University
Roger J. Chilewski, Saint Xavicr College, Chicago
Howard M. Kellogg, Brooklyn College

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

Friday aftecrnoon, 12:00-1:00 (Gold Room-S)

No 206;: SCHOOL MATHEMATICS INSTRUCTION AND THE ELECTRONIC CALCULATOR: WHAT
SHOULD BE INVESTIGATED? (Research Section)

Lcaders: 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
(Rescarch Section)

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

" Saturday morning, 9:00-10:00 (Pcnnsylvania 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
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The second year of o project to test whether
student achicvement in mathemitics could be in-
creased through restructuring the fearning en-
vironment was osaluated. Seventh graders were
randomiy divided into classes receiving one of
three instructional metheds, all cmphasizing in-
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and a technological approach using one teacher,
one teacher aide. and programmed materials with
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Arithmetic Achievement Test wus used as o
pretest and  posticst, Results  showed that the
mean of the self-contained clisses was signifi.
cantly  higher than the means of the leam-
teaching and the Didactor groups un arithasetic
computistions,  concepts, and  appheations, The
cost-benelit ritio of the self-contained classrooms
was more positive than were similar ratios for the
other two groups. There were no sig:ficant dif-
ferences in pupil attitude toward arithmetic under
any of the three appraaches. This document also
continns u list of behavivral objectives for the
program,  teachers” comnients  on instructionat
methads used. and observer reports, This wark
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Evaluation and Tests: Two Publications

Two new ERIC/SMEAC publications arc available
from The Center for Scicnce and Mathematics Education,
3;4 Arps Hall, The Ohio Statc University, Columbus, Ohio

210.

® Unpublished Instruments for Evaluation in Mathematics
Education: An Annotated Listing. Marilyn N. Suy-
dam. 264 pagcs, $2.75.
Non-commercial investigator-developed tests and
other instruments to assess mathcmatical instruction,
reported in journals and dissertations from 1964
through 1973, arc listed. For approximately 200 in-
struments, information on content, format, sample,
reliability, corrclations, and valldlty is mcluded as
well as references. Other instruments for which'only
partial information was available are also cited on a
supplementary list. (No instruments are included.)

£L61'p 19GWNY ‘G BWIN|OA —UOHBINPY YIBW
8TZT-44—0821

03153ND3Y NOILOIUYOD SS3Idaav
OlZEY Oy ‘shquinjod
Ausioalun e3e1s oIyo oyl
10Am0] ujoour] oot
uonBINPI |BIUBLUUOLIAUT
pue ‘saneweyiey ‘eouelg 10}
483U09) sisAjeuy uoijewaoju| JiH3

® Evaluation in the Mathematics Classroom: From What

and Why to How and Where. Marilyn N. Suydam.
70 pages, $1.75.

This document discusscs the role and the scope of
cvaluation in thc mathcmatics classroom. The scope
of mathematics objectives to be evaluated, the scope
of cvaluation purposes in the classroom, and the
scope of evaluation proccdures arc notcd Specific
comments arc made on various proccdures: obscrva-
tions, lntCl'VlCWS, inventories and checklists, attitudc
scales, and various types of paper-and-pencil tests.
Both gencral and specific suggestions for planning

“tests and for writing various types of test items arc

given. An annotated list of sclected references is in-
cluded to dircct attention to documents Wthh will
providc additional help. :

Dr. Stanlcy L. Helgeson
Associate Director
Scicnce Education

Dr. Patricia E. Blosser
Research Associate
Science Education

SMEAC

Dr. Robert W, Howe
Dircctor

Dr. JonL. Higgins
Associate Director
Mathcmatics Education

Dr. F. Joec Crosswhite
Research Associate
Mathematics Education

Dr. Marilyn N, Suydam
Rescarch Associate
Mathematics Education

Dr, Robert E. Roth
Associate Dircctor
Environmental Education

Dr. John F. Disinger
Rescarch Associate
Environmental Education

Dr. John H. Wheatlcy
Rescarch Associate
Environmental Education



