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ABSTRACT
This document is a source book for those who see the

need to provide more meaningful mathematical experiences for students
who have experienced little or no success in traditional programs. It
is in four parts. In the first part, three innovative general
nathematics projects are described. The second part outlines the
mathematics laboratory approach, lists four books on the topic and
gives some sources of activity packages, mathematical games and other
equipment. The third part describes six courses for slow achievers
which are available commercially, and the last part is a select
bibliography on the low achiever. (MM)
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To: Mathematics Educators

From: Alan D. Nicholson, Mathematics-Science Supervisor

Re: Mathematics Programs for Slow and Disenchanted Learners

The information contained in this document is offered in the hope that it will be helpful

to those who see the need to provide more meaningful mathematical experiences for

students who have experienced little or no success in traditional programs. Your school

may wish to adopt a recent innovative project or you may want to devise a program of

your own using a developed project to guide and supplement your work. You may even

decide to build a program of your own design. Whatever your choice might be, the ideas

contained herein are intended to suggest alternatives rather than prescribe courses of

action.

In the experience of others, success in extending new and worthwhile mathematical

experiences to students depends upon the willingness of the school comr unity to make a

documented commitment to such a project. Such a commitment must i-nvolve students,

administrators, boards (and perhaps even communities) as well as teachers in both

planning and implementation. Such a commitment must not be made without considering

local problems and without utilizing the experiences of the local planners. It is

imperative, however, that planners educate themselves to the thinking and experiences of

educators, mathematics educators and mathematicians through reading what these

persons have to say on the topic or through direct contact with them if that is porible.

Every precaution should be taken to prevent the mere rPplacement of old dogma with

new dogma. Constant evolution of philosophy and technique must be provided as the

need for change becomes apparent. Finally, the commitment must provide for the

preservation of the dignity and integrity of the students and adults involved.

For those institutions willing to make a commitment to the improvement of mathematics

education for students typically labeled slow or reluctant learners, this document may be

of some help. Schools searching for panaceas and "easy answers" will have to look

elsewhere. Every attempt will be made by the Office of the Superintendent of Public

Instruction through the Supervisor of Mathematics and Science to provide assistance to

those who oesire it.



INNOVATWE GENERAL MATHEMATICS PROJECTS

A numher of interesting and potentially worthwhile curriculum projects for the development of

philosophies and materials related to the education of low achieving mathematics students have recently

begun. For the most part they have been funded by the U. S. Office of Education or by an ESEA Title Ill

grant. A brief description of three such pi ograms in our area follows.

There has been a general sharing of resources and ideas among the three experimental projects described

below. In each case, emphasis is put on the dignity and responsibility of the learner as he is given the

opportunity to learn mathematics at his own rate in his own way. In ail projects, the laboratory

approach is predominant.

Developers are reluctant to supPly Only the materiais which accompany their Programs because they feel

that it ,is, the philosophy of their program, with, all ,that implies about student-teacher relationships,

learningtheories, etc., which is really the important Part an& which :will ultimately 'bring about the ,

changes necessary to provide better mathematics for low achieving students. They do, however, welcome

your, comments and inquirias and stand ready to do what they can to helP schools develop meaningful

programs for low, achieving mathematics students.

Butte Title III Ninth Grade General Mathematics Program

In an attempt to provide an environment for general mathematics students in which the "learner can be

educated in his ,own right and to the maximum of his ability," the developers of the Butte project ht:ve

decided to reject a traditional aCademic program in faVor of a More open laboratory-approach.

Mathematicalskills op four progressiVe levels have been stated and 'various instrUctional modes have been

identified to allow students to acquire each of these skills. The skills deal with the ability to demonstrate

: the use of arithfnetic operations of varying comPlexity, the understanding of certain geometria concepts

and the develoPment of a variety . of other,Hathernaticai-rictions..The ihStructiOnai modes inetude the

use of manipulative, aid conci.ete,; inaterials;:siMUlatiOn actiVities, Math r,,,ames and puzzlei: physical

involvement activities,,wOrksheets dealing Withleonsumeiand business problems; textbooks and 3 variety

of printed materials and hardware su!..l-T 'art Slide 'rUles and calcUlators.

Students are encouraged to Work individually or in smali groups on activities which will help fulfill their

needs as seen by thernSelves :and; their teachers. Diagnostia evaluations are made to help determine what

activities each studenf's'hOUld puriue: ThecdevelOPeis haVe'state&their belief in:the following precepts,

aniong others. J

1. Achievernent otSIO-w, lea0ers must be measUred in-termS.citindividuallrowth.

2. The activities'of the SlaWleernetmuit'be'veried because of hii:attention span.,

3. C941.4race presentations'th* beemphasized.-

A spiral ,deVeldpment al:epics isessehbar... .

Subject matter must,be Correlated Witl*Wprk in other classes whenever poSsible.

-.Practical .applications should be included.

7. Theslovilearner does:best in a labotatol'ilYPe setting.

8. The teacher is, the key to any progi-ani if he believes the slow learner can dolt:the program is

likely to be succesiful,



Finally it is hoped that th.:.; following objectives can be achieved:

1. To develop a positive attitude in the student toward the learning of mathematics;

To offer students mathematical experiences that are relevant to their needs and abilities so

that there will be significant increase in mathematical achievement.

William Connors,,Director
Butte Title ill General Mathematics Project
Butte Public Schools
Administration Office
111 North Montana Street
Butte, Montana 59701'

COLAMDA: COMMEITTEE ON LOW ACHIEVERS IN MATHEMATICSDENVER AREA

This Project is designed to "provide an oppoitun;ty for teachers fo explOre, exPeriment, exchange ideas

and prepare materials for low achieving math students grades 7-12." The philosophy of the program as

stated'by developers is as follows:,

"In the ferment of changes in mathematics education, the low achieving math student
has been by-passed. He is still a potential drop-oUt of our public schools, passing time in
courses unsuited for his needs and desires. At the same time when new courses and
experimental projects for the college bound student continue to develop, more students
are leaving school before graduation than ever before.

"One of the major concerns cf this project is for the teachers to learn from the learners
noW to teach, anciflus, be able to teach tile learner tiow to'learn about himself and the

world around him.

'Little or no professional status is asSociated_With teaching a baSic or general
mathernatics class. .This;lck of, pride or prestige his caused both'itudents and teaChers

to be Without sufficient interest, aMbitiOn pr:desir.) to ekert the neCeSsary effort' to
make a program a desirable learning situation.., BecauSe of such a situation arid a concern

for improving the curricula the C011.011DA ProjeCt Was bOrn .

r?'The student is.encouraged 1:11 comPlete assignMents at his rate Of learning end p-nblem
solving. A Student is nOt reqUiredlo 'Work through' prObleMs-and/or .

he indicate's a high degree of profieiencY on a Unit Pre4est. To:develop 16.itmosPhere
of 'active involvement' a, mathannatics:, laboratorY is being:developed bY each.teacher.

4-,;.1. ,tv,14
'participating teachers.,are trying to deterynirie what shouuf be' incluoid in their
laboratory, and 4the,-,15ind of, lapOratory.:fequipinant that should go with the aciivities.
Each participating"teacher is encouraged:to develowexplore and 'share ideas, Materials,

equipment and' aPparatus condWve of .the,laild!'atoryexperienCesi .The student is
,

encouraged to deVelop,realistic objectives including,en exaMiriatiOn!Of the",1-nath skills
employers haVe identified as ...needed for 'job skills EaCh:teacher IS,encouraged to make

viSitations to the businesses and industrial idcatiOns 'near the ,Schoal and obtain
problems and employees:have difficultY, SolVing, collect 'data on;,skills :required of a
potential employee before he is hired. Each teacher has several releaSed days to Search
for such data and attend planning meetings.

"Thece is a continual discussion of new ideas through.experimentation, field testing and
seminars. Both educatbr arid .learner work together to find wayi to Make education a ,

relevant and eicciting eXperienCet;selfidireated groWth,.



"Materials are being prepared to 014brIVeht ekisting district materials to meet the
needs of each of the teacher's Pisoak, The ilroiect materials, as well as teacher
prepared materials, are constantly Pei,44 fiwt1 'tested.

ftEvaluation of project activities iS jr4 cfrl%tarit operation. For the most part, after
the first few months of operatio0 euelor Procedures are still of the subjective
nature. A primary concern of the 14"f, trVing to determine if there has been an
attitude change among the teachei S,1,011 e5 the student Which is nearly impossible
to measure."

Mr. Terry Shoemaker
COLAMDA Project
P. 0. Box Q
Castle Rock, Colorado 80104

WYMOLAMP: WYOMING MODEL LP IkelEVtn MATHEMATICS PROJECT

This project is designed to serve as a statewide reOli,i Or tue geyelopment of mathematics programs for
low achievers in grades 1-12. The objectives of A ft',,jet as stated by WYMOLAMP developers are as
follows:

1. To develop new strategies and material0 tof 1110 It)tiv chiever in Mathematics, grades 112;

2. To serve as a training center for teache0 whOs"rif tO use new strategies and materials;

3. To develop occupational mathematiQk which inclUde relevant and necessary
mathematics skills for the occupatie6l quO'Nr5 set forth in the Wyoming Comprehensive
Occupational Education Program Desie,

"On the premise that students learn bOtldf loing than by WetChing and listening,
WYMOLAMP is designed as 'hands-on; 01(iciet\t/IhtertIst oriented Project, with materials
and strategies being planned to comple"eit eroY trothereatics course for I -An, uk..lievers.
A variety of manipulative devices, gam. /..)1,Olt.,,ok`1/4. .IIg puzzles coded to student
objectives will be available for teaching flIji Vthernatics concepts,

"In :this first year, Riverton is .operar, 4 /, 11)11cl classes, in grades seven end ten,
tat4ght by Bob Brush and Michelle Ca(%re clesse are using WYMOLAMP skill
objectives as 'the basis for their instruc" Ntd' vi1 be carefully evaluated throughout
the year for achievement gi owth and atONSINI %ar%es..,

The director gives The following adrna, kid 1N'e don't Pi-opose titat'vve' have all the, n, /
ansWers for, low achievers rnathemetiP\ Ose stone Ideas we'd like to share with
other mathematics teachers. We welce^ irVirley, suggestions end ideei, and believe
that together; tile teachers of the state ," tfpti$1% heiter set of exPPriences for a very
important group of students."

David Flory', Director
WYMOLAMP Project
Rivertoth, Wyoming 82501



ME MATHEMATICS LABORATORY

The laboratory approoch to teaching mathematics is not new but it is receiving renewed

attention as educators cgrne to understand the power of this approach to develop new kinds of
mathematical awareness, to Promote development of traditional mathematical skills and concepts and to

foster positive attitudes tcWard the learning of mathematics.

This approach is being Widely advocated for use in mathematics education at ail levels but especially in

the elementary schools 'kr all children and in the secondary schools for students labeled as slow or
reluctant learners. (Perhahs "disenchanted" learners would be a more appropriate term since it confers a

heavier responsibility on the curriculum for the student's apoa-ent shortcomings.)

There are many ways to characterize a mathematics laboratory. One of the best is the following
description from the Do Moines program.

"Primarily, a Mathematics laboratory is a state of mind. It is characterized by a

questioning atmotphere and a continuous involvement with problem solving situations.

Emphasis is placed upon discovery resulting from student experimentation. The teacher
acts as a catalyst in the activity between students and knowledge.

"Secondarily, a reatheMatics laboratory is a physical plant equipped with such material

objects as calcuators, overhead and opaque projector, filmstrips, movies, tape-recorder,

measuring devices, geoboards, solids, graph board, construction devices, (printed
materials, math garnes, puzzles] etc. Since a student learns by doing, the lab is designed

to give him the objects with which he can do and learn."

Should your school decile to pursue a mathematics laboratory approach you may wish to order all or

some oi the following publications.

1. Freedom to Learil: An Active Learning Approach to Mathematics, by Edith E. Biggs, James R.

MacLean

Addison liVesieL (Canada) Ltd.
57 Gervais Drive
Don Mills, Ontario
CANADA

The preface states:

"This book has been Written to -:Asii6t students preparing for a teaching career,

experienced teaches, adrrilhistrators and all otbers interested in children and education

to become more farniliar With art active learning approach in particular, we have tried'

to use mathernatics to describe what distinguishes an activelearning aPproacb and how

it might be implernented."

2. The Laboratory APproach to Mathematics, by Kidd, Myers, Eillay

Science Research Associates, Inc. (SRA)
259 East Erie Street
Chicago, Illinois 60611



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

of ideas for its implementation. "The strongest aspects of this book ... are the many

examples and ideas that can be used in the classroom. Of special interest is the unit

... that starts an idea .from the beginning and outlines it in detail and is consistent

throughout with the laboratory approach."

3. How to Start a Math Lab, by Donald Cohen, Charlotte Frank, Bernard Kessler

Olivetti 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 today's teacher is to concentrate

on making his pupils aware of how to learn rather than what tc learn .. Children

who have been taught to think humanely, creatively and critically will be well equipped

to deal with an unknown and rapidly changing world."

A Handbook of Aids for Teaching Junibr-Senior High School Mathematics, by Stephen

Krulek ($2.95)

W. B. Saunders Company
West Washington Square
Philadelphia, Pensylvania 19105

This book shows how to use common materials :7- such as waxed paper; thread,

posterboard and file cards in the mathematics classroom. The devices are intended for

stUdent uSe to allow him to become involved as an active learner. Aids are divided into

categories such as arithmetic; algebraic, ;jeometric, etc.

, ACTIVITY PACKAGES

The problem', of- developing althathernatics laboratory and providing for a 'semblance ,Of individualized

instruction to begin, to help fUlfill-thenverY different mathematical `neecIS of stUdents:WhO''COMe fo class

with verY 'different backgrounds;,'abilities and attitudeit,seems overviehelmir:g at first,:;Among the many

things that Might:be done to assist in, the implementation of the. Mathernaties labOratOry, the

develoPment of actiVity packages seems to have prOmise.'

Activity packages, as the name could Amply, consist of a number ofsuggested tasks, the performance of

which will hoPefully lead to the acquisition of' desirable mathematical qualities Fri the- sitidenfor the

sharpening of skills and concepts. Thrlse suggested tasks may .be transmitted, for,.example, on audio

tapes. More often they are printed on cards Which have come to be :known as "a*Otiy4' cards -."The
,

,

aCtiVity package May also contain whateve.r is needed in the way of resoul'aes 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 1Ni ll allow him increased freedom in discovering relationships and which will help

challenge and develop his inventive powers. The "openess" or "closure" of the suggested task will

depend on the objective of the activity and the ability of the student to cope with structure or the lack

of it. Generally, open-ended inquiry is preferable.

Activity packages may be purchased from commercial sources or devised by teachers and students

themselves. Development by teachers and students has many advantages, including economy. Excellent

commentary on the design and use of activity cards may be found in the publications Freedom to Learn:

An Active Learning Approach to Mathematics and How to Start a Math Lab. Reference is made to both

of these publications in the preceding section on Math Labs.

COMMERCIALLY PRODUCED ACTIVITY CARDS AND AZTIViTY PACKAGES

1. Independent Exploration Material, by Madison Project, Math Media Division, H + M Associates,

Box 1107, Danbury, Connecticut 06810.

2. Activity Cards for Independent Exploration, Concept Company, Box 273, Belmont, Massachusetts

02178.

Retriev-o-math Activity Cam's., by Eugene P. Smith and Carlos Wilhite, M idwest Publications
Company, Inc., Box 307, Birmingham, Michigan 48012.

"Studqnt Activity Cards for Cuisenaire Rods, by Galton et al Cuisenaire Company of America, Inc.,

12 Church Street,INeW'RoChelle; N. Y. 10805.

. 'Mirror Cards, PrOblem Cards fOr the Attribute Games, and other-Elementary Science Study Math
materials, McGraw-Hill Book Company, Webster Division,,Manchester, IVI:ssouri 63011.

Green and Red Cards for Grades 6 to 9, John Wiley & Sons; Nuffield Project, New York, N.Y.
10016.

7. Geocards, by Donald Cohen, Walker & Company, 720 Fifth Avenue, New York, N.Y. 10019.

8. MathematicSMini-Lab,,bY DarialaeOhen;-SEE,-3,SridgeStreet,,Newton,::Mass;achusetts 02195.,,
,

9. Tasks and Ifilan'oa' (for Os'e- 'two' the Muiti-B"asArithrnetic BlOcks; by'-bipnes,'Herder`& Herder, New
York, N.Y. 10016.

10. The ,MacMillan ,-Math 7epletivity Cards,, by David Clarkson, MacMillan Company, Toronto, Ontario,
CANADA.

11., Math L'ab, Jack Hocia SchOol Supplies Company, Ine.'`, 91-99 Erie Street, Stratford, Ontario,
CANADA.

,

12. Math ACtion, Copp Clark Publishing Company, Montreal, CANADA.

13. Applied Mathematics Cards, Sch:dfield & SimS.Ltd., 36 pt. john's Road, Huddersfield,-ENGLAND.

14. Marhex, EncycloPedia Britanni4a$Publishers,,Ltd.,151, Bloor Street,West,1Toronto 5,_CANADA.
,

i

f



SOURCES OF MATH LAB EQUIPMENT, MATH GAMES, AND.ENRICHMENTMATERIALS
(Catalogs will be sent upon request to publisher)

Concept Catalogs
Concept
Box 273
Belmont, Massachusetts 02178

Creative Publications

Creative Publications
P. 0. Box 328
Palo Alto, California 94302

Cuisenaire Aids for Learning Mathematics Catalog,

Cuisenaire Company of America, Inc.
12 Church Street
New Rochelle, New York 10805

Developmental Learning Materials

Developmenti-A Learning Materials
3505 N. Ashland Avenue
Chicago, Illinois 60657

Edmund Catalog

Edmund Scientifie Company
300 Edscorp Building
Barrington, New Jersey 08007

Educational Teaching Aids for Early Learning and Special Education

Education` Teaching Aids bivision
A. Daigger- & cOmpanY
1-59'West Kinzie Street
Chicago,' Illinois 60610

_

Ideal, Instructional Materials for ,Mathematics and Measurement; and';-(iii'kiji,y'initruciional
Materials for ail Grades; end *ilton_ Bradley Aids for-Elementary Milheinatics (4 catalogs)

,

STA& InstructiOnal Materials,
2100-Fifth Street
Berkley, California 94710

J. Weston Walch Catalog

,

J. Weston Walch, Publisher
Box 10_751 _

, -

Pdriland;Maine 04104



Sources ot Math Lab Equipment, Math Games, and Enrichment Materials (continued)

Lakeshore Curriculum Materials

Lakeshore Curriculum Materials Equipment CompanY
1144 Montague Avenue
Box 2116
San Leandro, California

Math Media Catalog

Math Media Division
H M Associates
P. 0. Box 1107
Danbury, Connecticut

Math and Things (SEE), Inc.

Selective Educational Equipment, (SEE), Inc.
Three (3) Bridge Street
Newton, Massachusetts 02195

Mathematics U.S.A.

Midwest Publications Company, Inc.
P. O. Box 307 _ -
Birmingharn,_Michigan- '48012

Secondary Teaching Aids

Math-Master,
DivisiOhof Gamco Industries, Inc.
Box ,1911A, '
Big Spring, Texas 79720

'SRA-Catalog

Science ResearCh Aisociates,
259 EaSt Erje'Street,

d

Wilker EducatiOnal Catalog

Walker Educational, Book Corporation
120 Fifth Avenue
New York City, New York 10019

,



COLAMDA MATH PUZZLES

C-4 Two Square Puzzles .20

E-9 Cross Dissection ....... ... .... .20

E-23 Quadrix .... .............. ... .20

E-24 Reversal ..... ... ..... ............... .33

E-28 Ciarage Shuffle ................. ... . . .. .35

E-29 Square-One . . .. . .. .... ..... .20

E-30 Dissected T ..... .. . . .. .20

E-31 Dissected E .. . . ..... .. .20

E-43 Dissected E2 .20

E-37 Star Puzzle ... ....... . ..... .. .20

E-12 Center Peg .33

E-16 Pascal's Leap .24

E-25 Nim-Line Runner .35

E-13 Ten Men in a Boat .14

E-15 Hidding a Twister . . . .... .. .11

E-1B Topo I ........ .23

E-17 Topo II ..... .31

E-36 Geo I (1,2,3,4,5, .20

C-3 Geo II ,(A,B,C,D,E; .20
,

E-14 Soma Cube , .50

E-26 Hanoi'Tower .. . .. . ..... ..... ... ,
; 1.30

E-21 Puzzling Blitterflies .. .......... . .27

C-1 CILAMP Tanagrams . .. . .51

E-27 Dissected Square .42

E-22 Puzzling,Pyramid '.40

E-20 Instant Madness .32

It
, ,..

1

OTHER
.

1r,

Geoboards - with 25'nails including bands

Geoboards - with 100 nails,,including bands

-Cubes will_be @

For further information or orders, please contact:

Mr. Dan Colvin
Cio Dr. Ruth Hoffman
Meth Lab
Univerfsity.pf,DenVer
DenVer, Colciti."dcis 80210
(39.3) ,-753:3359

'It

.51

.01"/2

All puZzles,corne unassembied'and uhPainted::alsa Oostage on aididers MUST" BE PAID BY 7HE PURCHABER.,



A SELECTIVE ANNOTATED BIBLIOGRAPHY OF RESOURCES
FOR THE DEVELOPMENT OF MATHEMATICS PROGRAMS

FOR SLOW AiNID RELUCTANT LEARNERS

1. The UICSM Mathematics Program for grades 7 and 8

Harper and Row, Publishers, Inc., 1969

Bryce A. Jackman, Montana Representative

1165 East Range Road
Salt Lake City, Utah 84117

Grade 7: Stretchers and Shrinkers
A four-book proaram on fractions, decimals, percent. Teachees edition and activities

handbook also are available.

Grade 8: Motion Geometry
A four-book program designed to directly involve the student in a multisensory ap-

proach to basic geometry concepts. An activaies handbook, 'protractors and "magic"

mirrors also are available.

These books utilize the "storyline" approach to create interests and promote mathematical growth.

The course has been piloted in many states including Montana and seems to hold much promise.

Eastern Montana College has applied for funding to teach the use of these UICSM materials to

teachers of teachers in Montana, Wyoming, North and South Dakota.

2- Key Ideas in Mathematics, by Gerardi, Jones and Foster for Junior High

Harcourt Brace and Jovanovich, Inc., Publisher, 1970

Polk and Geary
San Francisco, California 94109
(No Montana Representative)

Key Ideas in Methematics is also available either as a two-book series or as a complete set of

two-color duplicating masters for every lesson in the hardbound textbook. Written for low

achievers, reading is kept at a minimum and color, photos and cartoon ilkistrations are emphasized.

3. Essentials of Mathematics, by Sobel, Maletsky and Hill for grades 7-9

Ginn and Company, 1969
Jack Baier, Montana Representative
P. 0. Box 1133
Bozeman, Montana 59715

This is a series of three textbooks designed to maintain student interest with puzzles, games,

experiments, flow charts and brain teasers, all dealing with some aspect of arithmetic, algebra or

geometry. The reading is easy and is reinforced by ample and entertaining illustrations.



4. Individualizing Matheinatics by Foley et ai, for- grades 7-9

Addison-Wesley Publishing Company, Inc., 1970
Charles J. Drake, Montana Representative
1791 South Valentine Way
Denver, Colorado 80228

1. : Skills and Patterns grade 7, 12 booklets
Patterns and Discovery grade 8
Discovery and Structure grade 9

Each sequence is part of a three-year b&zal mathematics program and is complete with 12 single
topic booklets, diagnostic and achie.vemer -,sts and activity cards. "The program is designed to be

used with below average students with the ,Jea that they progress at their own rate and, perhaps,

go on to alaebra and more advanced cOurses.'

5. Activities in Mathematics, by Johnson et al for grades 7-9

Scott, Foresman and Company, 1971
Robert Jones, Montana Representative
2303 Briggs Avenue
Missoula, Montana 59801

1. First Course: Patterns, Numbers, Measurement and Probability

2. Second Course: Graphs, Statistics, Proportions, Geometry

This program emphazises "work with" materials and math lab activities including individual work
and "real-life" illustrations and examples. A sxudent book, a teacher's edition and a book of
correlated duplicating masters and overhead visuals are available for each of the eight titles.

6. Experiences in Mathematical Ideas, Grades 5:8

National Council of Teachers of Mathematics, Publisher, 1970
1201 Sixteenth Street, N. W.
Washington, D.C. 20036
(No Montana Representative)

Experiences in Mathematical Ideas includes thirteen prototype units:

1. Experiences with Base and PlaCe Value
2. Experiences with Renaming Numbers in Addition and Subtraction
3. Experiences with Physical Models for Multiplication
4. Experiences with Units of Measure
5. Experiences with Physical Models for Fractions
6. Experiences with Physical Models for Decirnals.
7. Experiences with Tables and Change
8. Experiences with Using Tables to Solve Problems
9. ExperienceS with Ratio

10. Experiences with Graphs
1 1. Experiences with. Organizing Data
1 2. Experiences with-Dealing with Uncertainty
1 3.. Experien6es'with Geornetry



The first six units are bound in Volume 1, and the remaining seven units are bound in Vclumn 2.

The advertising brochure describes this material as follows:

"EMI does not comprise a complete mathematics prograrri for low achievers in grades five through

eight. Neither is it intended to be used solely for supplementary or enrichment purposes. Rather,

the units offer a model for teachinv the representative segments of mathematics which are usually

taught to and needed by all students. Most of the unitb are independent of the others and need not

be taught in any specified order nor at certain grade levels.

"EMI is unique in that it provides all the basic materials necessary to ,-nable slow learners to

achieve success in learning important representative segments of mathemE tics. Ths- two volumes

containing the thirteen units are a complete guide for the teacher--they irrude an overw for

each unit and give the objectives, list of materials, suggested teaching sn-ategy and means of

evaluation for every experience. The accompanyino 'Teaching Package' for olume contains

the materials the teacher needs to implement the strategies and is closely cortulated w:th the

individual experiences.

"The teaching package materials are printed on 81/2 by 11 inch sheets so the y can ba easily

duplicated by the teacher to make (1) overhead-projector transparencies, (2) label , .ame nerials
and other software needed at activity stations, and (3) copies of worksheets fo ,tuden-M- These

sheets are punched and numbered so the teacher can keep them in order in a noteok or fi

"There are 285 sheets of reproducible materials. All sheets to be distributed to students are shown in

reduced size in the teacher's guide, following the suggestions for their appropriate use. Answers are

overprinted in color on these reductions.

"The units and associated teaching package materials in the EMI project have been structured to

provide new and different learning experiences in mathematics for students who have not achieved

from teaching materials and patterns commonly employed."

To order, use the following order form.

Quantity Stock Number Title Each

Experiences in Math Ideas $20
Vol. I

Experineces in Math Ideas 20
Vol. 2

Total

Make checks payable to the National '..";ouncil of Teachers of Mathematics

Name (please print) . -

Address



7. Modern Mathematics for Achievement: First and Second Courses, by Herrick et al for grades 7-9.

Houghton Mifflin, 1967
Harlan Heydon, Montana Representative
P. 0. Box 1060
Spokane. Washington 99210

Each course is divided into eight paperbound booklets on various topics. The approach is inAuctive

with a self-contained testing program and exercises to "assure the dery-to-day successes so nr ssary

to motivate low achievers."

ELEMENTARY

8. Mathematics in Action, by Kane, Deans, et al, grades 1-8

American Book Company, 1969
James Kelly, Montana Representative
3022 West Decatur
Spokane, Washington 99208

Especially written for average and below average achievers, this non-graded series develops concepts
and skills "at a pace significantly slower than that which is found in typical mathematical series
today." Units allow considerable flexibility to meet individual student needs.

9. Essential Modern Mathematics, Books A-D, by Glennon et al. For intermediate grades

Ginn and Company, 1970
Jack Beier, Montana Representative
P. O. Box 1133
Bozeman, Montana 59715

This program is "designed to meet the mathematical needs, social interests and general learning
abilities of children who are low in achievement in mathematics. The series tries to make a real
provision for individual differences by offering relevant and appropriate curriculum changes.



INFORMATION ON L.OW ACHIEVERS IN MATHEMATICS

information for most of the fcllowing references was 'compiled in April, 1970 by John Ogle,

Mathematics Consultant with the North Carolina State Depaitment of Public Instruction; Raleigh, North

Carolina 27620.

Periodicals

B. Bachrach. "Do Your First Graders Measure,Up?" (A report of a unit with disadvantaged learner's )

Arithmetic Teachers 537-538, November 1969.

M. W. Beckrnann. "Teaching the Low Achiever in Mathematics," Math Teachers 443-446, October '69.

N. Borota and G. Veitch. "Mathematics for the Learning Laboratory to Teach Basic Skills to Tenth,

Eleventh, and Twelfth Graders in a Culturally Deprived Area." The Mathematics Teacher 55-56,

January 1970.

P. Braunfeld, et Sal. "A New UICSM Approach to FractionS for the Junior High School," The

MatheMatimTeaCher 215-221, March 1967. '

,A. Chandler., "Mathematics and the,'LOw' iever,"- TheArithiketic Teachei 196.1'198;:Merch 1970.

R. A.' Davis'. "Low Achiever Lesson in Prirnes,":Aritilmetic,Te&ber,5297;,532, NOVernber 1969:

k:'EasterdaY,. "A Techniaue fo'r LoW AChievers," The Mathernatics :Teacher, 619-52'1,'OCtOber 1965.;
I ; ;

F." ,Elder. "Matiiematios'forthe ,BeloW-average :AchieVers irr!High;,School; TheMathematics Teacher

235-240, March'4967:
-

ind N Ehrenberg.','" he:Hidden Potentier,of Lbw.Aeilievers,",,Th Matheinatics 'Teacher,'

51 Qc;03cr19q:

."Reaching,-_Lcw :Achtevers
September:1968i'

GreenhOlz.,"SuCcessfuLPracticei in Teachirig Mathernatics,,to LOw AchieVers-in,Senior

The'MatharnatiesTeecher329i335`,-April:1967:'

R. Hoffman: "The Slow Learner.- Changing His View Of Math," The Bulletin of ;the National Association

,of- Secondary-School Principals 86-97, April 1968. (This has been reprinted bY the National

Olf,',MatheinatiCs rn, a booklet' entitled The Continding Revolution in

,Mathematics)
4
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Keiffer and S. Greenholz "Never Underestimate the Inner-City Child," The Mathematics Teacher and

the Arithmetic Teacher, November 1970.

J. Ogle. "Unfinished Revoirl,,',Aon: Mathematics for LoW Achievers," The High School .Aournal 298-309,
February 1970."

B. Paschal. "Teaching the Culturally Disadvantaged Child," The Arithmetic-Teacher 366-374, May 1966.

J. R. Pribnow. "Why Johnny Can't Read Word Problems," School Science & Mathematics 591-598,

October 1969.

A. Proctor. "A WOrld of Hope - Helping Slow Learners Enjoy Mathematics," The Mathematics Tea Cher

118-121; February 1965..

a Robbin. "Math Facts for Slow Learners," Instructor 149, August 1969.

K. Sasse'. "Mathematics for the Noncollege-Bound in Junior High School," The Mathematics Teacher
232-240, March 1965.

W. R. Schrank. "Academic Stimulation of Mathematics Pupils from Their Classroom Association with
Brighter Pupils," Math Teacher 473-475, October 1969.

K. J. 'Travers. "CoMputation: Low Achievers' Stumbling Block Or Stepping Stone?" Arithmetic Teacher
523-528, November 1969.

S. WeissInhoVatiOns ,and:Research.jni.the'Teaching tif Mathematics-to be the Ter'minal Student," The

' Mathematics Teachet 811-61OciO6er 1967.; :
' , , ,- ,

;

S. Weiss. "What MathematicsShall We Teach the LoW AchieVer?" 'Math Teacher 571-575, November
..

1089.;

,-Wilki,nsOn..-'ri-eaching, GehérL MethernatiCs:
Teacher,.:57,1:577;NOvember4970:,

Ctinference Reports,

'

, -

'A Semi--Laboratory -Approach'," The Mathematics
'cr-L

'1-

r4 ,
,.,.,

, 1-,, 4 4 , e , ` ' - , ii ,
, . % , ,.. '. . , ,i

L -',WOOdbY., The,-,LOVi; AChiever=4,./1.4athematicsiU ::',,bepartirient; Of 't-lealthl.Ed4CatiOn -larkr,Welfare;.-,

Of-flee O:r:iEd0CatiOh;lf dk',:ZpO-Of.;;;,Buil'6tiil` L'i16:6'S,' N'O:1:'Si , 'SU. erin'tntientYof DOcUrrnenii i4.1-:-S. ,

GovernMent Printing OffiCeWashingtOn'ilS.C. 20462: -=.-2 ,` , -,''i,',',-, '',..'' '- f, ,- '' ," ,',' ' ,- . ,q

: p. Be6le;, et au:-",bonferenc,e',on,MatheMatics;Education for .BelOW Averege:Achievers;" 1964,,School

Mathematics Study,broUp,',Lelancl'Stanford,juniOr,Univeriity:,,StaArirO;,califOrnia:,
,

,

General References, ..

, I ,

i' D. 'Johnson end p. Rising. Guidelineafor,TeachingMathernetics;,t9S7, Wacliworthpublishing Company,
i Belmont, California. (See in PiticUlar Pages,191-193, "A Prograrn 'tor il:4-'1.4is., Achieyer"), ', ,

POtter'Xa'rid-Vi;MellOry.,i'chication.in\Mathemetics=thr theSlairi"L earner,:f9sliby,the, National Council
f'-'1' -i' 'vie n 'i-'-'9-i'2Cji iii'ii.'" '''N Iiiii ile);"'-ii-c-261the'''-'1-, 0 , eac erseo .. at ema, ics;; -7 Axteent, eet . :,,, es ington,,, ,,, -
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VI,

ASobel:Teaching'Ganeral Mathematic* 1967;'Prent ice-Hall; I nc.,,Englewood,,New Jersey:



Educational Resources Information Center (ERIC)

Many references to low achievers, slow learners and underachievers in mathematics are to be found in

the ERIC collection. Write ERIC I nformatioh Analysis Center for Science and Mathematics Education,

1460 West Lane Avenme, Columbus, Ohio 43221.

esearch

V. Glennon and L. Cailaham. Elementary School Mathematics, A Gtilde to Current ReSearch, Third
Edition, 1968 by the Association for Supervision and Curriculum Development, NEA, 1201
Sixteenth Street, N.W., Washington, DX. 20036.

J. Scandura. Research in Mahematics Education, 1967 by the National Council of Teachers of

-Mathematics, 1201 Sixteenth Street, N.W., Washington, D.C. 2003E:

SMSG (School Mathematics Study Group). Mathematics for Disadvantaged and Low Achieving
Students: Newsletter Alm 33, September 1910. SMSG, Cedar Hall, Stanford University, Stanford,

California 94305.

Supplementary Resources

Bezuska, et al Contemporary Motivated Mathematics, BoOks 1 and 2, acollePtion cif clever drill-oriented

techniques applicable to grades 7-9, Boston College Press, Chestnut Hill, MassaChusetts, 1969:
1

1
11

1
N

I

The National Cduricii of TeaChers of-MathematiCs, E?rperierices,in Matherhatical DiscoVery,' 5, booklets
- ,

for discoverY learning iri gradeS,9 and 10, 1201 Sixteenth Street; N;W:;;;Washingtcini:g:q. 20036. -

Zimmerman, et al LamP -Booklet, -Gimrnicks and other ,Material,Suitabla for use With students in grades

- 7-10, request bibliogiaphy Of these -materials ,fi-om Central --Iowa ,'Low-AChiever Motivational
, _

Project, (CILAMP),-,1 64 26th' Street,pes Moined, lowa,50311. -(1
, (-

Mathe, matkal Reaioning, written by, a', high;schopl Mathematics ,teacher for= herlow--achieving students,

with- wide , ranging .abilities, in grades 9 12 Contains,"both-:disCussion and' mathernatiCal- units on'such,,

" toPloa: as ',logic,' cal ;,thinkin4,i probabil4 ,ancUrmathernaticay,',systams.-' Order ',..ca-talOg containing

annpfatiOns'Of 'Other,,mateili`from. Mia.iitieti:P.ukilicatiOns7aompanYi Inc:, Box"307,,Birrninihem,1
, 4

Michigaiv480,12:":,,

, ,
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