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discussed are the following: purpose of a resource center;
supervision; physical facilitiess; and materials-library, math lab and
games, computer, autio-visual materials, and office machines. Lists
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To: Mathematics Ed‘u(;'alors and Dcpartment Chairmen

From: Alan . Nicholson, ‘Muthcmatics-Scicncc Supervisor

Re: Mathematics. Resouree Centers

As yon conlinue to look for new ways to improve and strengthen. the mathemalies
curriculum in your school you may wish to consider a resource center. This
document is inlended to suggest some ways such a cenler could be used as well as
some ideas for purli(:uhu'-r(:sour(:(ss. '

The type of resouree center you will be able to iustitute in your school will
depend npon the size of the sehool and the time and money available. In some
cases the resource center will be part of a larger media cenler or fibrary. It might
consisl of a table and some shelves at the back of a classroomn. Or it may be a
more claborate setting with individual student carrels, @ workroom, and a place for
quiel reflection. ' ' '

Many of the resources are cxpepsive; many of them are not. If given tlime to do

ko, a greal many resources cian e collected and constructed by an- individual Lecacher
or a small group of Leachers werking on a limited budget. The centers can be
enlarged and improved over a period of “several ycars. Some budgetary and time
commitments must, howdver, be made by the school. In a few cases, federal grants
or malching funds may be used for this purpose; the school administrator should
know of the availabilily cof sue: funds. ’ ' '

If you decide you would like Lo institule a mathemalies respurce center i your
school, | suggest your begin by working together with your administrator, with
tellow teachers. and wilh students Lo develop a writlen plan for its implementation.
You wight “start by ordering free calalogs. froe malerials and bibliographics. Since a
resource cenler is i many ways broad application of classroom mathematics
taboratory techiniques. the resonree books listed in Appendix [ on “Activily
Packages™ will prove . helplul: ‘ ’ '

It 1 can be of assistuiee 1o you or your school in this endeavor, please don’t

hesitate to call on mé.

f\I)N/\vl)(‘
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. THE  MATHEMATICS RESOURCE GENTER.SHOULD. B
THE COMBINED EFFORTS OF ; STUDENTS ‘AND.._,TEACHERS AT THE

partu:ular ph|losoph\ 1,"‘? »fo'llowmg statements ard vdeas .
offnred onlv as suggestlons ‘which should be accepted or re;ected on the basts of .




IT IS IMPO TANT THAT STUDENTS HAVE INCREASED FREE TIME.

Smce a ...:uor pu.pose of the Mathematlcs Resource Center is to encourage
creative use of free time and to ‘promote effective, se.f—motwatec. ‘individual
.study of. mathematlcs it _follows that each student should have unscheduled
time dunng the day Independent ‘study, advocates suggest that as’ much as 40
... per cent of. ‘the student s time be unstructured Stu dy halls v: ild e counted in
o thls free time only lf students were allowed to choose alternetrves such as the '
: resource center

MORE UNSCHEDULEY‘ "'!ME CAN BE PROVIDED

free trrne jor students mlght be arranged for by modlfymg the
’itradltlonal |nstruc onal sequence by UtlllZIl’\g flexnbleschedullng, by adjustmg
; class sizes,: by orgamzmg for mstructional 'mnov‘atlon‘], uch ‘as team teachmg [~
‘by makcng use: of: ‘para- professnonal ‘teach ing: andes. Cons:deratron should be
.glven to makmg the centers avallable durmg non school hours. o

SUPERVISION

SUPERVISION :"SHOULD BE DONE BY )TRAINED PERSONNEL

"';Th_e'_Mgth r_na/"c‘s. Resource Center




THE ACTIVITY AREA SHO ULD BE FLEXIBLE.

The activity. area should of course be equipped with a variety of workmg
surfaces |nclud|ng tables. Lab benches complete with water and gas would be
nice but not vital. The furniture should be’ flexible enough to allow a number
of alternative arrangements depending upon the’ partrcular actwrtv bemg
performed. A number of comfortable lourge chairs and carpeting would not be

out of place Unless the ||brary can accommodate the resulting confusnon the

Mathematics Resource Center should be separate from it.

MATERIALS

_\V'INSOFAR AS POSSIBLE STUDENTS SHOULD BE GIVEN THE FREEDOM
AND RESPONSIBILITY FOR PLANNING THEIR ACTIVITII-'-S AND USING

THE MATERIALS

It might also be desnrable to give direction to students who nesd it through
such things. as smgle concept activity packets. Some ideas for the developmem
of activity- packages and other mstructronal devrces are given in the appendlces

_TI—IE MAT:RIALS THEMSELVES ARE  AS IMPORTANT
' STUDr:NTS ARE ALLOWED TO USE THEM '

E The materlals suggeSted here by no. means . exhaust the p055|b|I||tes As

AS HOW

'etclucatlonal mnovatlons “are, ‘made and “as we. move “toward -a more =

) ~_student-centered curnculum, the Mathematlcs Resource Center wnll be ‘a

'changmg and mcreasmgly |mnortant ‘part of the currlc qm Materrals are"”
, broken lnto flve categones wnth refe'encns to partlcular resourmes in the

‘ appendlces

LIBRARY

THE wir THEMATICS LIBRARY BELONGS N THE RESOURCE,-_' T

. CENTER.




2. MATH LAB AND GAVES

Co

ONE BASIC PRECEPT IN MATHEMATICS EDUCATION IS THAT IN
MOST CASES, THE CONCRETE MUST PRECEDE ‘THE ABSTRACT. -
- The" mathematics {aboratory not only allows the student to
" actively participate in his Iearnlng but makes it meaningful as well.
Apparatus could include construction materials for model
building, various devices for weighing and measuring; telescopes;
printed software; sliderules; raechanical drawing apparatus;
pegboards; geometric shapes; oscilloscopes, ring stands, binary
counters, optical benches, and other materials from the science
lab; straight edges and compasses; and a blackboard The !lst is
: mexhaustlble i :

.GAMES AND PUZZLES NOT ONLY OFFER ENJOYMENT BUT HELP
" TO DEVELOP CREATIVE INSIGHT AMD PROBLEM SOLVING
- SKILLS. N ‘ ’

Many games are desngned to help students develop or strengthen
particular skills. Gthers have less obvious goals. The potentlal of
the. computer for game playing and puzzle solving should not be
overlooked Chess is a pos51b|||ty

3. 'COMPUTER L o . -

,.j"THE COMPUTER SERVES AS A MOTIVATIONA‘
' INSTRUCTIONAL AND EDUCA'IONAL DEVICE ’

e

- The computer can’ serve asa focal pornt for many activities, un the
E .Mathemancs Resource Centér. Asnde from its more common uses,” . : =
'gfthe romputer can be programmed to pIay games and solve’ N




Audio tapes, particularly cassettes, are inexpensive and easy to
“use. Many commercially produced tapes are available but-those
produced locally to fit local needs are probably best. Video tape
equipment is no longer prohibitively expensive. A number of video
tape progvams are also available commercially. o

5. .~ OFFICE MACHINES
SOME ‘OFFICE MACHINES ARE NECESSARY IF BEST USE 15 TO
BE MADE OF THE CENTER. ' .

4

f students.and' teachers are to get maximum use of the resources

in the center, they should have at their disposal. mathematics - '
typewriters, a spirit duplicator and machines which will copy
from books. o




APPENDIX 1|

JOURNALS

1. The Jouinal of Recreaticnal Mathematlcs
Greenwood Periodicals, Inc.
51 Riverside Avenue
Westport, Connecticut 06880
2. Schooi Scie'nce and Mathenﬂ-aticsE
Central Association of Sctence and Mathematics Teachers
Rox 246 .
Bloomlnoton Indiana 47401
The l'l/lathemat/c,~ Teacher™
The Arithmetic Teacher*

The PJlat'wernatios'Student Journal.*

> o & W

Journal for Research in Mathematlcs Education™

*The Natlonal Councn of Teachers of Mathematlcs :
1201 Sixteenth Street, N. W ' -
Washlngton D.C. 20036

7. Eduaat/onal Studles in /l/lathemat/cs
D Fleldel Publlshmg Company

Box'17 .
Dordrecht, Holland

SR et S e

IS ‘8',_‘: _Mathematlcs Maqazme

1225 Connectlcut Avenue, NW. :
‘ Washlngton DC 20036 TR

PAPER BACK BOOKLETS

: 0 series’ of booklets s’ by no meansf
exhaustwe Most of the booklets treat mdtvudual topics,. many of: whlch are not found v

~inc ‘the. ordinary- course of’ study, in.a.stin ‘ulatln ,and mterestmg manner. Complete
descnptlons can be;x found in. the catalogs of the v us publlshers Grade levels are .




Houghton Mifflin

Mathematics Enrichment Series -- 11 booklets — Grades 7-12
Flowcharging Grades 7-12

Intreduction to Computer Programming, Grades 7-12 o
Modern Mathematics for Achievement -- 16 booklets - General Math
Mathematics in the Making --12 booklets -- Grades 3-8

Experiments in Mathematics --3 boaoklets - Grades 7-10 .
Contemparary School Mathematics Series -- 8 booklets - Grades 8-12

NoOoAWN e

Random House- Singer
1. New Mathematical Library (SMSG™ -- 20 booklets, grades 9-12)

SMSG*

A. C. Vroman, Inc.
2085 E. Foothill Boulevard
Pasadena, California 91109

This company, which pub}ishes most ,of»the SMSG materials, prints a

wide variety of ekcelleht-.inéxpensive mathematics booklets.

D. C. Heath s
1. Thinkidg with Mathematics

2. ' Topics in Mathematics {excellent Rusé‘i:ah'_trélhs'latit?ns)‘

Viacmillan

ot Macmillan ,'MgthematibsSUp;‘J:I‘g‘ajmen‘ts.-‘- 5 bo

1201 Sixteenth Street, . .
7" Washington, D.. 120036

1. NCTM publishes’ booklets for teach

-7 NCTM Current Publications list may
| 5>|V‘_|§'G". Sch‘oolyMé_tliéméfiés':Stvijdil Group’
h Celd‘a,r‘ Hall - '

- Stanford University: .
" Stanford; California 94305 "

*ﬂ-ﬂj
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SELECTED BIBLIOGRAPHIES

NCTM Current Publ/catlons_

The High School Mathematics L/brary

A Bibliography of: Recreatlonal Mathematlcs
Vol 1 and Vol. 2 :

NCTM
1201 Slxteenth Street N W
Washlngton D.C. 20036 h

UI-’M Baclc Library L/st ( 196‘5}
CUPM Central Office

Box 1624 .
Berkeley, Callforma .44701

v Mathemat/cai Bookllst for High S‘chool lerar/es

‘ Natlonal Hugh School and Jun|or College Mathematlcs Club
g ,Mu Alpha Theta

Send a elf—ad_d,ressed‘," stamped No :1() envelope PR




( , _ S “APPENDIX Il

SELECTED SOURCES OF MATH LAB EQUIPMENT MATH GAMES AND EN-
RICHMENT MATERIALS
(Catalogs W|II be sent upon request to publlsher.)

Concept Catalog

1
v
H
H
H
|

Concept -‘ L Co i
Box 273 = . '
Belmont Massachusetts 021 78

'Cre'ati ve Pub/ications

“ Creative Publications .
P.0.Box328:
Palo AIto Callfornla 94302

Cu:senalre Alds for Learnmg Mathematlcs Catalog




J Westonv' Wa{dr _Catélog

J. Weston Walch}Puinshér"
Box . 1075 v
Portland Mame 04104

Lakeshore Curr/culum Materlals - R

.Lakeshore Currlculum Matenals Equment Company
1144 IVIontague Aveﬁue ' : .
,Box2116 & B
San Leandro, Callforma 94577 e e

Math Media Catalog o . S

Math Media Division -~ o Ll
H + M Associates . - : L B
P. 0. Box 1107 g o P
Danbury, Connectlcut 06810




COMMERCIAL PRODUCERS OF MATERIALS
FOR MATHEMATlCS TEACHlNG

(List Courtesy of the ldaho Department of EdUca_tion)

"Associated School Dlstrlbutors lnc . Diwa Slide Ru|es o .~ Models of lndustry

220 West Madison Street % . 688 South Remington Road . 2100 Fifth Street. . :
Chicago;, Illinois 60606 - Columbus, Ohio 43209 - - Berkeley, California 94710
Berger Scientific Supplies’ Inc. . Edmund Scientific Company P fMontgomery Ward and Company
37 William Street : . 101 E. Gloucester Pike .
Boston Massachusetts 021 19 o Barrington, New Jersey 08007 - Play schoo! Mamufactunng Company
o ' o S 1750 North Lawndale Avenue :
Milton Bradley Company Educational Playthings ’ Chlcago Winois . 60647 :
‘74 Park Street - o © 1706 Hayes Avenue . . :
_-Springfield; Massachusetts 01 m2 Sandusky, Ohio 44870 : o Frederlck Posz Company
: .-'3650 North Awondale Avenue K
- Cazddy-lmler Creatlons A . Educatlonal Supply & Spe:nalty Co. Ch.cago, Illlnoss 60618 :
- Box 5097 oo L . . 2823 Gaye Avenue .. 38 .

. Inglewood, Ca||forn|a 90310 -  Huntington Park, Calnforma 90255 :

~Cambosco SCIentIZfIC Company S '_",;Eugene Dletzgen Company vl
.37 Antwerp Street, Brighton' Statlon .- 2425 Sheffield  Avenue - C
O -vChlcag ll||n0|s 60614; 4

R Boston ; Massachusetts 021 35

o ‘,Glnn Company

"VfCentraI Smentlflc Com L
125 Second Avenue e s

/1700 rving Park. Road:

1220 Mount Avenue
E _‘:’Racme stconsm 53404

oder Instruments EE
in 'Ohlo 44413




PRODUCERS OF ARITHMETIC GAMES - .

ot

Ari'thmeticCIrnic' T - . v _ Talfreys School SuPPlv Company

4502 Stanford Street . o : 7715 East Garvey Boulevard
Chevy Chase Maryland 20015 . o " South San Gabrlel California 91777

Cadaco-Ellrs lnc.
1446 Merchandise Mart

Plaway Games
:*Chicago;: Hllnous 60654 o

C. N. McRae
~Unadilla, New! York 13849

_Exclusive Playmg Card Company Pl . o ‘Psychological Ser'vice
1139 South Wabash Avenue . e - 4402 Stanford Street -
Chicago, Illinois.‘:SOGQS . R i Chevy Chase, Marylamz: 20015

Garrard Press : L s Sch'ool Servuce Gompany
510 North Hickory Street : ’ o * 4233 Crenshaw :Bouievard’
Champaign,:lllinois .6‘1820‘ . A : S . kaiAng'eles; California. 90008

Self -tedching Flashers-
4402 South 54th Street
Llncol' "N«ebraska 68516
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mathematics” - the students.” "

APPENDIX 1M

ACTIVITY PACKAGES

A resource center should be a place where students, free from the pressure of assigned tasks,
can pursue mathematical topics which interest them in ways which interest them. It will
often be necessary, however, to provide students with guidance both with regard to the
kinds of mathematical pursuits available to them and the ways they might start to
investigate them. Activity packages are but one of the w7 . 1o begin to open the world of

Activity packageé, “as-the name would imply, consist of a number of éuggested tasks the

“ performance of which . will hopefully lead 'to the. 'acq..sition of - desirable mathematical
“qualities in the student or the sharpening of skills and con¢wepts. These suggested tasks may

be transmitted, for example, on audio tapes. More often:hey are printed on cards which

“have come to be known as ’‘activity cards.”” The activity package may also contain whatever
“is-needed in the way of resources to perform the tasks. The assignments given to the student

on. the activity cards may be very prescriptive and closed giving him little or no latitude to

- determine what the outcomes of his activities might be. The'result of his pursuits will be the
'same -as_his neighbor’s. On the: other “hand, " the “cards ‘might suggest more - open-ended
._investigations which will allow him'increased freedom in discovering relzitionships and which
"' will ‘helpchallenge and .develop: his inventive powers. The "openess’” or ‘‘closure’” of the

ility; of the student to cope -

y advantages including

i

the design"and-Use of activity cards may be found in- -
n Active Learning Approach to Mathematics and How . -



This book defines the laboratory.approach, gives rationale for its use and has

'a wealth of ideas for itsimplementation. "“The strongest aspects of this'book

. . . are the many examples and ideas that can be used in this classrooim..Of
special interest is the unit .. . that starts an idea from the beginning:and
outlines it in detail and is zonsistent throughout with the laboresiory
approach.” B ‘ ‘ S

" How to Start a MaihfLab‘,‘fb:y ,Dohald Coheh, Chaﬂot"cé Fraﬂnvk, Bernard

‘Kessler
- Olivétti Education Center.’
155 White Plains' Road
~ Tarrytown, New York 10591

This booklet is one of several published by the Olivetti Education Center. it
reflects. the philosophy that ““the most constructive approach for toway's

‘teacher is to concentrate on making his pupils aware of how to learh rather

than what to learn . ... Children who have been taught to think humanely,

creatively and critic;ally'Will'be,V\(éll equipped . to deal with an unknown and
“rapidly: _haﬁr(lging':\lyorld,l’,,,’-'._ IR LT S :
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COMMERCIALLY PR'O-DUCE'D ACTIVITY CARDS AND ACH-sVITY PACKAGES

1. Independent Exploration Material, by. Mad!50on Project, fMath w.%edia Division, H + M
Assoclates Box 1107 Danbury, Connectncu‘t 05810.

2. Activity Cards for lndependent Exp/orat/on, Concept Coxmrpaﬁ"!y,, Box 273 Belmont ‘
Massachusetts 07178 ' -

3. Retrlev—o math Actlwty Cards by Eugene P. Smith and Cados Wu“‘nte, Mldwest'
" Publications Company, inc., Box 307 B|rm|ngham Michigan 458}[’?12

4, "-Student Act/wzy Cards for Cuisenaire’ Rods by GaIton at al :Cuisenaiire Company of :
America, Inc., 12 Church Street New Rochelle N. Y. 10805. ‘

5. error Cards, Prob/em Cards for the Attr:bute Games and othezr F‘lementarv Sclencev
. Study Math materlals McGraw-HllI Book Company, Webster ‘Division,’ Manchester .
; -_Mlssourl 63011 -

Green'and -Red Cards,for (Jrades 6‘ to 9 John Wlley & Sons ’“Jmffleld Pro;ect New‘{ S







