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Preface

From its inception in 1958, the concerns =f the School Mathematics Study.
Group had been largely along the directions of curricular changes. However, it
is clear that questicns of teaching mode are vitally related to those of cur-
riculum development. Egually, guestions concerning the audience for whom the
curriculum material is intenteZ are related to those of teaching modes. Con-
sequently, since the spring or 196&, the School Mathematics Study Group has.
been devoting increasing attention to mathematics education for the culturally
disadvantaged population as well as for the "sloﬁ learner". With financial
support of the Cooperative Research Branch of the U.S. Office of Education, the
Schoo® Mathematics Study Group held a conference in Chicago, Illinois on April
10 and 11, 1964 to explore recommendations for ekperimentation and curriculum
development with regard to students whose achievements in mathématics is below

average.*

In the past few years, the impact of problems in the inner city bas been
brought to bear. In response to these sensitivities, the Advisory Board of the
School Mathematics Study Group has recommerded an exploratéry conference simi-
lar to the cne for below average achievers in 1964. Financial’suppoft was ob-
tained from the National Science Foundation, ‘and the Conference on Mathematics
Education in the Inner City Schools was planned by a committee of Board members
(Willian Chinn, Chairman; Karl Kalman; Dexter Magers)-and was held on March 6
and 7, 1970 in Philadelphia.

Five position papers were invited: a‘keynote paper to ielate.the problems ®

'of mathematics education “.o the general problems of education in the inner city

schools; a survey of existing projects which attempt to attend to inner city-
problems in matyematics education; attention to these problems at the level of
the state department of education in a large state; and a panel, focusing on

P

pedagogy and the laboratory appréach as possible partial solutions to the prob- i R
lems. In addition to these papers, three reaction papers were invited respond- :
ing to the report of projects, the state efforts, and. the panel.

- . \
This report contains all the papers prepared for the conference, together #
with summaries of the discussions of these papers by the conference participants.

*School Mathematics Study Group, Conference on ﬁatheﬁatics Education for
Below Average Achievers, Stanford, 1964, .

N
3
b
E
[
,‘«::
5
4
7

SEie

5
2




O

ERIC

Aruitoxt provided by Eic:

The program for the conference, reuvroduced on these pages, displays the order

of events as they occurred. Rearra.gement of this sequence for the purposes

. of this report is made simply to place the position paper and its reaction in

Juxtaposition.

Although the participants were grouped into four subgroups for the dise
cussions, there were many common thread: shared by all the groups. Therefore,
the discussions of all four groups ave summarized together. Much liberty has
been taken in summarizing the comments; howéver, i1t is hoped that the spirit

on the basis in which these discussions. were made have been preserved.

William Chinn
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SCHOOL MATHEMATICS STUDY GROUP

Conference on Mathemetics Education in the Inner City Scheools
BenJjemin Franklin Hotel - Philadelphiaz,  Pennsylvania

o . Fridey, March 6, 1970
' Choirmon: Mr. Dexter A. Magers, U.S. Office of Education

9:00 s.m. - 9:15 s.m.” Professor Edward G. Begle
. Director, School Msthemutics Study Group
\ Stunford University
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e 9:15 a.m. - 10:15 u.m. Professor Henry I. Willett
Virginis Commonwesltn University
Problems of Mathematics Eduestion in the .
- Inner City Schools

10:15 a.m. - 11:15 a.m. Professor Leuren G. Woodby~
) Michigan State University
Survay of Projects .

11:15 a.m. - 11:30 g.m, Breuk

11:30 a.m. - 12:15 p.m. Mr. Melvin Mendelsohn . .
Director, Computer Assisted Instiu>tion
New York City Bcard of Education
One State Educution Department®s Activities
Concerned with Improving Muthemotices Education

in the Inner City Schools -
12:15 p.m. - 2:00 p.m, Lunch

2:00 p.m. - 2:4 p.m. Ponel - Pedugogy, Laboratoury

- Moderator: Professor William C, Lowry
: University ‘of Virginie

Mrs. Elizabeth A, Collins
: Director, Stafi Development und Utilization’
> B Dade County Publiec Schools :
R Pedagogy end Accountebility in Teaching
Society's Rejects
Mr, Charles Allen
Mathematics Consultant : ’
Los Angeles City Unified School District
Zhe Laboratory -Approach to Teaching
Mothematics in the Inner—Eitx

2:45 p.m. - 5:00 p.m. G:;*oup Discussions

#1 Mrs. Isabelle Rucker, discussion leader
' Frofessor Psul A, White, recordexn .

#2 Mrs. Sarah Greenholz, discussion leader .
Dr. Burton €olvin, recorder
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PROBLEMS OF MATHEMATICS EDUCATION
IN THE INNER CITY SCHOOLS

Henry I. Willett
Virginie Commonwesa 1th University

Introduction

An increasing number Aof articles énd books are being written about the
education of the disadvantaged, but no eccepted definition is used to desig-
nate the dise. vanteged. As I understand my essignment, it is to direct my
comments to the probleém of mathemetics educetion for the inner city child.
My instructions slso indicated that you woul:d be inteores’ted in the education
of the slow lesrner. I em sure 1t is not necessery for me to point out to
this distinguished group that it is very importent thet we not equate & child
fror;l the disedventeged community with a slow learner. Hov.lever, I am efraid
thet this attitude presents one of the prdb]sems thet serves to retérd the .
progress of children in the inner city. Consequently, I think it is impor-
tent for us to meke several basic ass.umptions:

1. The child from & disadvam;aged' community or home is not necessarily

e slow leerner,

2. Meny of the problems experienced by the child from the ﬁisadvantaged
area is the result of his inebllity to express himself verbally. : ’

3. The child from the disadvantaged area is more likely to have
language difficulties end a small .vocabulery as a resuit oi’ limited
experience Hr_.ld meagef opportunities Ifoxl expfession, particulerly
with edults. ' . '

4. There jis & denger thet all children from disedvanteged areas will
be labeled with the seme generel ¢haracteristics, end will erouse
the same expectetions on the pert of the teacher.

5. The mathematical concepts of some children in the disadventeged
areas may be on & higher-then-normal level beceuse or experiencés
that involve mathematics end decision meking. For exemple, some of
the children in the inner city essume responsibility eerlier end
many develop mathematical concepts beyond that of children of en
affluent neighborhood. A‘ six- or seven-yesr-old child in the dis-
adventeged eree in the inner city may be more likely to heve such

. experiences as being giyen a $5 bill end 'told to go to thé store

3
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and purchase. something to est. This requires ﬁathemuticml ability

and deeision-making sbility that extends far Beyond the experience -
of msny children in the more affluent suiurbs. Consequently, we must
recognize thot muthematics does not necessarily hotd less significance

for the child in u low income family.

Probobly enough hss been ssid to indicate that in this discussion, we
are thinking of the term, dissdvantaged, in two different settings, and we

must be csreful not to confuse the two. Disadvanteged refers to those child-

ren vwho, because of pleee and circuwnstances of birth, do nof have those experi-

ences thut would tend to prepure a child for entry into school and to tegin

the formsl leurning process.

The other use of the word, disadvantaged, uppliéd to slow learners who
huve less #bility to achieve acedemically, not only &s & result of environment,

but also as a result of their own limitetions in‘infellectual capacity.
; ) ! . ;

In the cuse cf the very young child, we huve not found uny reudy or easy
dethqd of determining the immediate csuse as to why a child st a given time
oppears to be disudventeged. In this latter sense, we find various estimates
of the percentage of toﬁal population included in this clsssification. Some
suthorities would place this number at fifteen percent of the population.
Other authorities would place as high as twenty-five to thirty percent, those
children who are rejected because they have ﬁéen unable to“acquire language

focilities to compete in the moinstream of 1life, both in and out of school.

.There is @ danger that fvulse labeling on the part of the teucher in the

earlier years of & child's experience a8t school will prove Just a. harmful .
and dangerous as the false labeling of drugs in a medicine csbinet. Perhaps
s good starting point would be to accept the statement made by Barbars Biber
in 8@ pamphlet prepured forttpe Agsociation for Childhood Education:

"Fortunately we have had experience wiih educustion for children fiom
disadventaged sreas and know that, while they need special understending
and adjustments to their particular needs and chaiacteiistics, they are
like all other children. Fundamentally, they have the same pntentiali-
ties, the same curiosity, tbe same basic human prdblems to face in life--
except that life has given them some extra ones no chiidren should really
have, When we telk sbout education, we want 4o begin by telking asbout
vhat our understanding is of good education for young children--all

young children.”
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It is very important for persons in mathemetics education to be concerned
about the development of: the vwhole child and to recognize that the child's
mathemaiical ability or lack of it may be cl osely related to the development
of verbal skills. This is a factor that applies not only to the dldeVdnthed
chiid, but to children in general. in fact, it seems to persist even-into
adult life. I recall studies in h?gh school ulgebra, many yedrs ago, which
indicated thet pupils that could schieve on a score level of 10 when given
the formula for a problem dropped to.s skill score level of four when the same
principles vere "expressed verbally, or when the formuls hed to bn derived from

the written statement of the problem.

I would new like to discuss several'important areas that shonld bte care;
fully considered by mathematics educators. Renember, these ure the opinions
of a generalist who mgkes no pretense of being on expert’ in the field of,

mathemstics.

T?ke the Chiid Where He is

Treat him as_an individusl and apply the best that we know in producing
an environment in which 8 child will went to learn and in which re cen learn

most effectively. This will require that the teacher separate fact from fancy

in dealing with the disedvantaged child, and she should begin by providing
experiences thet have been absent or lacking in the life of the child. This
meens that the teacher must be concerned with language. Of- course, mathematics
tself is a lenguage; however, in teaching mathematical concepts to the young
child, there must be concérn for langusage that gives meaning to objects and
thoughts and ideas, along with symbols &nd computations, Whether or not this

.kiwd of approach can be made to the teaching of the disadventaged child with

‘the proper consideration for his methematicel concepts and understanding will
depend very lergely on the experience, training, understanding, attitude and

‘commltment of the teacher.

The Treining of Teachers for the Inner City

As a part of Project Aware, & study was made of 122 colleges and uni-
versities that incorporated'work with the disedventaged into the tescher-
treining curriculum, Sixty percent of these colleges and universities attempted
to give this awareness and understanding in courses alone, but we now have
enough experience to know that the proper training end orientation requires
more than vicarious experience, thaet in order to prepare for teaching in-the

inner city, the teacher must heve an understanding that extends beyond subject-

A% 5-1 ) -
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matter. This involves 'sn understanding of how children learn, plus some

direct experience in working with children in the lnner city.

The Urban University program at Syracuse University affords a good
example of this kind of program in that they have added a fif.h year during
which the teacher trainee actuslly spends time teaching under guidance and
supervision in the inner city. Experiments over the country are applying
this direct experientiasl aupproach that usuelly involves a cooperative progrum

‘between the schools and coll:sges. It is a pretty treumatic experience for a

young teacher, raised in u middle-cluss family, with no specific training
and experience for the particular job, to begin tesching in an inner city
sitiation with children Srom a different ethnic background. Not only is it
essential for specifi. training to be give. by the colleges, but the school
systems also hnve the responsibility to provide a program of orientation
supplemented by continuing in-service training.

Not 1l persons usre so constituted mentally and emotionally that they
can be succescful teaching the inner city cﬁila. Along with the training snd
experience, there must be & strong commitment which, when présent, can prove
to be the most satisfying experience in teaching. A pert of the treining of
the teacher in such s situstion will involve specific training in meking
mathematics spplicuble to the needs and interests of the disadvantaged child.
This guestion of thé importance of teacher prepsration is expressed very
succinctly by McClozley in the following statement:

"Muny teschers assigned to core city schools have had little or no
prepsration for working with impoverished children...most teachers are
too immersed in middle-class outlooks to teach dissdventaged children
successfully...difficulties are sccentuated when teachers with the ]
lesst experience are assigned to slum schools snd, more sp, when super-
vision is inadequate.,.in many schools, hslf of the teschers are substi-
tutes...to meke matters worse, teacher turnover in depressed area schools
is exceptionslly high. In some, it reaches sixty-one percent each yesr.
Short tenure decresses teachers* opportunity to acguire an understanding
of disadvsntsged pupils. Adding to the dispsrities inherent in high
turnover rstes, some competent teachers refuse to work in "undesirable
neighborhoods," '
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The  rriculum

Teachers _till rely primarily on textbooks prepered for children from
middle-class homes. Conseqguently, both the teacher and the child tend to be
hendicapped from the very start because the text deals with experiences end
often describes objects and situetions that are foreign to the child of the
inner city. Experience and experimentetion both irfiicete that in dealing
with the disadvanteged child in developing mathemstical concepts and under-
stending, it is importent to deel with objects that can be seen, touched,™
hendled, moved, counted. It is importent that all children, end especially
the disadvantaged, begin with concrete objects that can be identified verbally.
It is generally asccepted that considerable skill must be developed with con-
crete &nd verbal identificaetion before the child can be expected to move tc
a?stract thinking. This felationship has meaning for the child throughout his
mathematical experiences.,

The work of Piaget suggests experiences that_énhance intellectual g;owth
which can be distinguished in three stages:

"In the first and pre-school stage the child!s mentel growth consists
mainly in esteblishing releti.aships between experience and action.

In this preoperational stage the child's perception of objects is
.paramount, and often only one aspect is considered and all others
ignored. - If the same amount of liquid is poured into two similaer
bottles and then the liguid from one is poured into & tall thin bottle,
the child will concentrate on height only and say thqre i8 more in the
tell bottie."

"A second stage, ususlly sssoclated with the early school years of the
child, is identified by Piaget &s the stage of concrete operations. In
xhis stege the child is not only active, es in the previous stege, but
operational. He maniruletes physical objects to represent things and
relations.in his mind, end uses the data for solution of problems. In
this manner cognitive growth is linked with concrete oSJects. In per-~
forming concrete operations the child deals directly with obJjects and
learns to mske classifications and seriations. Concepts of substance,
weight, and volume are obteined in this stage. The child structures the
immediete world."!

' lTIEDT, SIDNEY W., Teeching the Disedventeged Child. Oxford University
Press, 1968.
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"Bur, Piaget observes, the child moves to this stage (formal operations)
at about 11-12. Here, the_child becomes capable of reasoning not only
with objects and sctions but with abstraetions. The child uses mentsl
dute by means of symbols. Thought goes béySnd the imhediute reul world.
Formuluting bypotheses urd dedueing all the consequences from them beeome
part of the cognitive power of the youth. Possible vuriubles und their
reletionships are explored. In this manner his problem-sclving uctivities

are forwurded by the power of abstraet explorstion.

"What has this 0 do with tesching muthematies in the public school
classroom? Pluget hus outlined o scheme of developmentul patterns of in-
telligence. Wher sligned with developmental structures of mathemutles,
the teacher cun, in turn, select and tesch basie ideus; ond do this in
zuch @ way us to puss from active exploretion of concrete obJjects, to
operation with concretc objects coupled with intuitive thought, to formsl
operution in the sbstruct for the sume busic idea. The environment of the
low-achieving child csn be menipuluted to follow, even forece, the nutursl
development of cognitive skills."2 '

Some interesting experimen?s are being ecerried on throughout the country
that subscribe to this general philosophy of leerning. For example, in the
City of Richmond, the School System is experimenting with industrial urts in
the primary gredes us a means of giving meaning to msthematical concepts snd
helping children to operste with the concrete, to verbulize whut they are

doing, end, hopefully, by the middle or upper elementury grudes to move into

usbstrect thinking. A program of relating mathematics to economles is also
proving effective since children are usuelly motivated by acguiring, hendling,
and spending money. We need to remember that mathematies education is not un

‘entity in itself, closely related to verbal and writien expression, but the

basic purpose of mathematics is to help people to live better, to understund
the world in which they live, and to become more proficient in muking the

right decisions. This means that the problems of mathematies teaching are
related to the interests and abilities of the children that sre being tuught,
and surely children cannot sdjust to and succeed in & w(.-1d of computers und
trips to the moon without s growing understaending of the role und importance of
mathematics in giving meening to life.

?Ibid.



The impiications of science und muthem:tics in upproaching the solution
to some of our social problems should rot be overlooked. This thought is
expressed by John W. Gurdner, former Secrectury of the U. S. Depurtment of

Health, Educution und Welfure, when he made the following recommendution:

"If we indoctrinuce the young person in sn elasborute set of fixed
beliefs, we ure insuring his eurly obsolescence. The ulternative is
.to develop skills, attitudes, hubits of mind, und the kinds of know-
ledge und understanding that will be the instruments of continuous

change..."”

Family Involvement

The expectuotion of the home is still by far the strongest motivating
‘fuctor in the scudemic success of & child. This nesns that 1f education as
4 whole cun have much chunce of success, we must utilize the purents and the
influence of the home in u two-prenged upprouch in order to échieve desirasble
goals, A number of cities, including Richmond, have some very fur-reaching
projects going on involving three-yeur-olds, their perents, and the schools.
In fact, cxperience indicstes that if s c¢hild doesn't get certuin experiences
a5 o thorce-year-old, 1t is difficult ta compensute for this luck of experience
when he is six. And, of course, the'fumily us 8 unit provides the most ideal
- -environment in which the child develops his first interest in numbers ond
thelr meaning in his communicetion with others.

Family plenning of the use and value of money are important parts of
mathe natics educstion, snd the school slone cannot wdequately compensate for
the lack of certain experiences in the home. The parents must be used us

portners in the enterprise, for education extends beyond the school.

The Plunning and Evurausting Process

Models of progress in other schools and communities can be very helpful,
but euch school end school system needs to develop its own progvam. Colleges

snd universities can and should be very helpful in this planning process.

There ure a few suggestions that I would like to make that relate to this
planning process as we attempt to set up & program whereby mathematics plays
an importent and coordinated, rather than fregmented, role.

l. A school or comnunity needs to identify, isolute und define the
problems, and then sel goals.

ERIC !
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2, Determine who should be involved in the planning of the program:
teachers, principals, perents, pupils, university consultants, gnd
so forth.

3. In setting up the program, identify preventetive es well as correc-

tive measures,

4, Outline end describe the program, courses of study, acitivities,
éiperiences, obJectives. Be sure that such & well-defined progrem
for the child includes his totel development. Insure thet mathe-
métical concepts, skiils, end understendings are prcmoted where
feasiple throughout the curriculum, In developing the program for
slow-learning children, it is most important to develop the proper
belunce between the mechenics of arithmetic end arithmeticel eppli-
cations. and reasoning. This very often has to be determined on an
individuel basis.

5. Provide for built-in evaluation .techniques for whetever program is

set up.

Conclusion

I have attempted to emphasize the importancé of mathematical education .
as a part of the total program with & close relationship to skills in lenguage
arts end communication. I heve emphasized the importence of the teacher as
a person, & human engineer who has some understanding of the pupils that she
teaches aa well 28 the subject matter. We discuesed the kind of curriculum
that would have neening for the inner city child with materials, objects,
activities, and-experiences thet heave perticuler meaning for children et
thet stage of their growth, developmenﬁ; and background. It was noted that
in developing the curriculum, it is particularly important to utilize the
best that we know about how children learn end to recoénize the desires,
interests, and motivations of the inner city child, Perents end otheir edu-
cational forces play an importent role in developing or reterding methematical
skills.

Finally, we telked sbout a process of plenning whereby we identify the
needs of children in e perticuler school, and involve parenta, pupils, teachers,
psychologists, consultants and other resources in the community that would be
helpful in developing e program gesred to the needs of the particuler children
to be served. And it was slso stressed that in the process of plenning, it
is essential to weave in a program of continuing evaluation end reorientation
in terms of the progress made toward the achievement f the egreed upon goal.

10



It is very important in working with e child of the inner city for both the
child and the perent to understend not only vhet is being done, but elso why
it is being done. This serves es a pert of ‘the motivating force thet cen open
new doors of opportunity to the inner city chlld.

Much of whot has been said here seems to have been directed towerd the

child in the early years of his development, because, hopefully, if the proper

. progrems cen be developed, we would no longer be deeling with lerge numbers .ef
children who ere disedvanteged because of environmental inedquacies as they
reach the higher levels of education. Perhaps the greestest challenge tc all
of us i1s the treining of teachers who have some understending of inner city
children end who are motiQated by & desire to help the inner city child create
en image of himself that ;s consistent with his ebility, but one thet tran-
_scends the boundary of ghetto frustretion beceuse of the new avenues of oppor-
tunity thet ere availeble to him. In today's world, mathematics must play en
importent role in helping the disedvanteged child to find himself and to acquire
the ability to read the maps that point the way to avenues of success.

1i//2—
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SURVEY OF PROJECTS

¢ Lsuren G. Woodby
Michigun State Unlversity

Becuuse of ay intense interest, I welcomed the invitation to survey pro-
Jects concerned with thiz problem in muthemetics in inner eity schools. It
hus been my privilege to be involved, to varying degrees, in many of these
projects, and in fact, during this current year I um on leuve from Michigun
Stute University, working on the Tri-University Project at New York University.
This projJect is conecerned with the training of elementury ‘teachers for inner
clty schools. We sre working in P.S. 68 in Hurlem, which is usbout ss inner

city us you ean get.

Some historicul perspective for this conference can be schieved by looking
at three previous conferences that were concerned with some of the sere prob-

lems, These conferences were

1. the Conference on the Low Achiever in Muthematics held in Washington,
D.C. on Mazrch 25-27, 1964, sponsored Jointly by the United States
Office of Education and the National Couneil of Teachers of Msthe-

maties,

2. the Conference on Mothemstiecs Education for the Below Aiérage
Achievers, held in Chicego on April 10-11, 1964, sponsored by the
School Mothematies Study Group and funded by USOE, end

3. the Conference for State iMethematics Supervisors on Programs in
Matheratics for Low Achievers held in Charlottesville, Virginis,
Decenber 4-9, 1969, sponsored by the Assoclation of Stute Super-
visors of Muthematics (ASSM) and funded Jointly by the Nutional
Science Foundation snd USOE.

The reports of these conferences ore relevant to this present conference. For
example, the USOE report recommended the estublishment of research and develop-
ment centers, with one srea of study to be theApreparution of teachers fcr low '
schievers. More then half of the twelve puges of SMSG recommendsations con-
cerned city slum areas or segregated Negro schools; A general policy recommen-
dation was priority for & long range approach beginning in pre-school or in

primary years. Both asction programs and research programs were recommended.

13
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MaJor talks at the ASSM Conference included report of the COLAMDA
(Committee on Low Achievers in Mathematics - Denver Area), The Madison Project
(in Philedelphia), the UICSM Underaschievers Project (in Fhiledelphia), the Low
Achievers Program (in Duluth), the Project for Bilingual Pupils (in Texas),
the Drill and Practice CAI {computer assisted instructions) Program (in Missis-
sippt), and Behavioral ObJjectives and the Slow Learner {in Baltimore County).
A report will be out scon.* Conversations with Russell Phelps from NSF and
Dexter Magers from USOE indicate that this was a most useful conference be-
cause of the communication of ideas among the members of ASSM who are general-

ly influential as far &s mathematics curriculum decislons ere concerned.

Before examining specific mathematics projects for inner city schools, I
want t0 mention two lemislative acts (besides the NSF)} that have had consider-
able influence on these projects. The Elementary and Secondary Education Act
{ESEA) of 1965 has had the most influence because of the amount of dollars
eallocated and also berause of the intended benefactors-~the disadvantaged.-
The seccnd act 15 the Efucation Professions Development Act of 1968. Another
act is California's . :ate Bill 28, which provided support for projects in
reading and mathemutics for the disadvantaged. There are other legislative
acts that exist, and there will be new ones in the future. But let's face
this fact: current prospects are dim for the dollars that are needed.

Three Major Projects - NSF Supported

SMSG, UICSM, and the Madison Project are similar in that all three were
initis:ly concerned with mathematics curricula for children of average or high
ability--generally the college-bound. All three of these pro,jecté are now con-
cerned also with problems of learning and teaching mathematics to inner city
childreh. ’ ' '

SMSG bezan its Special Curriculum Project--a pilot program on mathématics
learning of culturally disadventaged primary school children--to implement
récommend»z\tibns of the April, 1964 Conference. Disadvanteged children in
kindergarten and first grade used existing SMSG materials in six large cities
(Boston, Chicago, Letroit, Miami, Oekland, and Washington). Data were gathered
‘from teachers! weekly reports and from individual tests given at the begimming, i
middle, and end of the Year. In the second year, three new centers were added

. .

Prot'egsor William C. Lowry, Director of the ASSM Conference, provided
each participsnt of the SMSG Inner City Conference ir Philadelphia a copy of
this report, Programs in Methematics for Low Achievers.
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(Austin, Charleston, and Chula Vista) and two centers were discontinued (Bos-
ton, Miami). An extensive testing program was carried out during this séc0nd
year. (New textual matérials were developed at the end of the first year and
used beginning the second year.) i

SMSG also did an exploratory study of very low achievers in a seventh
grade class in 1965-1966, and followed with a two-year study of very low
achievers in ten seventh grade classes in the San Francisco area. However,
these children were in middle class or lower middle élass areas--not slum
areas. The purpose of the study was to investigate the use of "modern"

materials, but at a slower pace for an experimental group of slow learners.

VICSM is currently involved in a massive program for underachieving
Junior high school students. The materials, Stretchers and Shrinkers, and
Motion Geometry, were developed during the past six years and tried out ex-
tensively ‘with underachievers especially from the ghetto areas. Goals are to
improve attitudes a&s well as skill; in problem solving caéabilities. One
feature of the UICSM effort is that teachers are given intensive training with

the materials before try-out, and an orientation to pedagogical considerations
of teaching inner city children. A major effort is now in progress to form a
large number of two-person teams (consisting of a college person and & school
system person) to provide inservice support for teachers in schools that imple.

ment the program.* Stretchers and Shrinkers is designed to give students an
understanding of fractions, percent, and decimals. Rational numbers are

thought of as operators on physical quantities. Motion Geometry develops the
concepts through isometric motions. The four books are: (1) Slides, Flips,

and Turns, (2) Congruence, (3) Symmetry, (4) Constructions, Areas, and

Similarity.

In Philadelphia this yedr, 22  teachers are teaching this material to
some 1700 students in 57 classes.  I-visited four of these classes. An
analysis of test and other data will be made to determine progress in problem
solving ability and computational skills of students involved. Attitude dif-

ferences will also be studied.

The Madison Project is active in the inner cities of New York, Fhiladel-
phia, Chic¢ago, St. Louis, and Los Angeles. The first inner city efforts of
this project were in Chicago sbout 5 years ago. The pattern has been a

* .
This college/district team feature was also present in the SMSG Special
Curriculum Project for inservice and consultancy.
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summer workshop for teachers followed by inservice work with teachers during
the year by an experienced Madison Project coordirator. The Madison Project
attributes much of its success in New York and Fhiladelphia (in contrast with
results in.some of the other cities to the competency of the mathematics direc-
tors in New York and Philadelphia): Other positive factors mentioned included
cooperation and sympathy with the aims of the Madison Project as well as
success in identifying e corps of teachers who have had experience with the
Project to train other teachers. Even so, the Project views these results as
only moderate against the magnitude of the problem, stating, "New York is so
large that even this magnificent effort is but a drop in the bucket and the
vast majority of teachers in the city of New York has not been affected at all

USOE Supported Projects

'The Title III (ESEA) program is intended to assist school districts to
develop model programs that demonstrate workable solutions to educational '
problems. Projects supported were to be innovative supplements to regular
programs. S;nce this program has been in éxistence for U4 yeafs, I spent
considerable time trying to find some of these projects that are relevant to
this conference although this Title is not-aimed at inner city problems. In
the morass of reports, two siudies seemed to me to be most useful for this’
survey., The references are in the bibliography. The first is the disserfa-
tion by Norman Hearn on the continuation of programs after the termination of
3-year Title III grants. The most surprising information was that §2% of
the 250 projects studied were continued after the grant wes terminated.
Innovative projects tended to be continued, Of the 28 projects that were
rated "innovative", ail were continued following termination of the grant.
However, only one of these was a mathematics program, and it was not inner
city. The other study is a report on Title III Projects in Elementary School
Mathematics, prepared by Fdwina Deans, and nearly ready for publication by '
the USUE. Projects involving the use of video-tape, individualized instruc-
tions, and CAI predominate in this report.

Two Title III projects in CAI_are of special interest to us in this con-
ference. One is the CAI program in McComb, Mississippi, which was also re-
ported on at the State Supervisors Conference two months ago. The project
began in the summer of 1967 whrn 20 teachers from McComb participate& in a
4 week workshop at Stanford, They became familiar with the drill-and-

practice program, learned to write behavioral objectives, and gained experience
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with lessons at the teletypewriter. In 1668-69, 81 additionrl teachers from
MeComb were trained. Preliminary results indicate that the CAI system in
mathematics is effective in teaching skills as & supplement to elassroom in-
struction. In addition, Mr. J.D. Prince, director of the project, points out
in his cost analysis of the system that an effoetive cost of between 15 and .
25 cents per student hour can be achieved. In his paper for the ABSM Confer-

cnee, Mr, Prince states:

"This type of CAI prograa has particular re.evence to current needs in
rroviding instruction for the disadvantaged chili. .Gaps in achievement tetween
ropulations of the'disadvantaged...and other chilidren can be narrowed, although
“he technique may not prove of value in all individual cases."

The other Title III project in CAI provides drili-and-practice lessons in
mathematics for some 6000 children in 200 classrooms at 16 school ‘sites
inghe five boroughs of New York City. The effectiveness cof the program will
be studied by & comparison of schools in the preject with eontrol schools on
pre-test and post-test scores on the Metropolitun Achievement Test. You will
have a detailed discussion of this project by the Director, Mr., Mendelsohn,

in the next session.

The Central Iowa Low Achiever Mathematics Project (CILAMP), is a Title III
project of the Des Moines Independent School District. The project begen with
a 3-week summer workshop at Central College in 1967 in which 30 teachers pre-

pared seQeral instructional units for low achievers in junior high cchool.
Inservice training was continued through Drake'nniversity during the following
year. In the summer of 1968, a group of low achieving junior high school stu-
dents attended summer school along with the teacﬁers in the project. Materials
were developed and iried out in six classes, Inservice work continued during
1968-69, and in 1369, ten project teachers. were selected to organize the
material on Ratio and Proportion, Measurement, Whole Numbers, Deciméls,'éets,
Fractions, and Factoring. Sixteen units are aveilable., A total of 58 teach-
ers from 33 schools in lowa were participauts. About 275 teachers have

-perticipated in the dissemination workshops. Five outcomes are reported:

1. teachers have developed an interest in teaching low ﬁchievers;
2, teachers are using a variety of strategies;

3. student interest in mathematics has increased; . .

L, student achievement is at the expected level or higher;

5. most teschers are adepting available material (including CILAMP!s)
’ to fit the sbility and interest of the child. .
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At this time, I would like to quote a statement appearing in the Bulletin

" of the National Association of Secondary School Principals (April, 1958):

"Fear of mathematics and a distaste for any computation or for the
kind of analytical thinking that typifies mathematics."

This characterization of the slow learner is from the article by Ruth Hoffman
of the University of Denver. In this ariicle, she comments on the Jefferson
County program in senior high mathematics, the Los Angeles Special Projects,

-the University of Denver Workshop, Paul Rosenbloom's Concepts and Applications

of Mathematics Program (CAMP), and some other projects for low achievers. She
points out that a mathematics laboratory of some kind was an element common tp

" programs for low achievers throughout the country. Other common elements she

listed were:

1. the use of calculators to help the student find his pattern of error
in computation and to enable him to get past computational blocks;

2, the use of many mgnipulative devices such as the abacus, Culsenaire

rods, and geoboards;
3. the use of games, puzzles, and other motivational techniques;

Lk, the use, where possible, of remote terminals tied into computers for
computer-aided instruction.

Dr. Hoffman is director of a current project at the University of Denver,
a special training program for returning Peace Corps workers for teaching the
disadvantaged and low achievers in mathematics, Grades 7-9, in the Denver
Metropolitan Area Schools. ’

7

The Regional Educational Laboratories which were éstablished four years
ago under the provisions of Title IV of ESEA, have had some influence on
mathematics education in inner cities. Féf example, the Michigan-Ohio
Regional Laboratory supported the Cleveland Mathematics Laboratory Project for
Low Achievers in 1967, I shali deacfibe this briefly, and from a biased point
of view, because I was the Director. The project was a pilot explératory

Regional Educational Laboratories

effort to learn something about training junior high school teachers to use a
laboratory~discovery approach with low achieving students in a ghetto school.
Two teachers were released from their dsual~schedule, moved to a room where a
wide variety of instructional aids and materials were available, and encouraged

to use a laboratory approach in teaching two classes of 20 students each,
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They were given extreme freedom to develop their own ideas and to make deci;-
sions. They were isolated from local supervision and furnished outside con-
sultant support. Evaluation of the attitudinal changes of the 4wo teachers
and of the students was done by an outside agent. The outcomes were princi-
pally in terms of the changes that took rlace in the attitudes and behavibrs
of the two teachers, the insights gained by me and my. colleagues, and two pro-
Jects that resulted, in.part, from that pilot proJject. -

The fir:: of these projects was the Grand Rapids Mathematics Laboratory
Project, in which 30 Junior high school teachers, mainly from inmer city
schools, learned how to use laboratory approaches to mathematics in a labora~

tory setting, trying out these techniques in their classes during 1967;68.

The project was funded by NSF and sponsored by Michigan State University. The
second project, which is related, is the Cleveland Remedial Mathematics Project,
one of fourteen separate Title I (ESEA) projects in the Cleveland Public
Schools. This remedial mathematics project is for children in Grades 3 to 6

in high poverty areas who are at least one year belovw grade level in mathe-
matics. Thirty-one selected elementary schools have added a teacher, called a
mathematics consultant, in each of these target schools. This teacher's

v responsibility is to teach some 60 1low achievers in mathematics in small

‘groups -of about 10 each. The essential features ofithe program are:

1. the 31 “teachers are much better than average; they asked for the
assignment, they related to the children, and they have a special

inservice program; -
2. therg is much individual and small group instruction;

3. much use is made of counters and other manipulative materials (e.g.,

Dienes blocks are available in each classroom); and
h.> parents are involved through home visits by the consultants, .

-In the classes visited, the excitement of success by the children with
mathematical activities was most noticeable. Evaluation by means of achieve-
ment test scores shows relatively high gains made by the children. The

interesting question is, "What factors caused the gains in achievement?"

Mathematics for Inner City Teachers and Students

This project began at Michigan State University in the summer of 1969,
It is funded Jointly by three agencies: NSF, USOE, and the Center for Urban
Affairs, Fifty-five teachers, mostly in junior high schools, were on campus
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for seven weeks, and 130 students from Grades 8 - 12 were on campus for six

weeks. The teacher did three things:
1, ‘studied mathematics in classes (5 were offered);
2. spent tvo hours per week in a mathematics laboratory; and

. 3. participated in a special seminar concerned vith psychological,

sociological, and historical aspects of inner city education.

The project is directed by Professor Irvin Vance in the mathematics
depér'tment, and there is a heavy commitment on the part of the senior staff
in the maf.hematics department at the Michigan State University. Twenty-four
special clas.ses_were taught by mathematics professors for student participants

in the 1669 summer program.

One feature of this pro;ject is the agreement with the schools for staff
members of MSU to work with participating teachers in their classrooms during
the current school year. ‘i'his follow-up also.often involves othex" teachers in
the school. Nine school systems are involved: Jackson, Grard Rapids, Battle
Creek, Lansing, Muskegan, Saginaw, Pontiac, Ecorse, and Inkster. Three gradu-
ate students are working full-time on this project, each assigned to three
cities, Plans are for 180 students to be brought to the MSU campus during
‘the summer gf 1970, but for five weeks only, because of limited funding.
Level of support i. $260,000. i ‘

The Center for Urban Education (CUE), located in New York City, is one
of the Regional Educational Lahoratories. Since the primary focus of this

laboratory is on urban problems, and since I am working with interns and
teachers in P.S. 68 in Harlem, I visited CUE to look for mathematics projects.
My own worm's eye \./'j:ew had led me to believe that practically nothing was being
done to improve mathematics education in the inner city, and my visit to the
Center for Urban Fducation confirmed this first impresgsion.

One exception is an intense effort in one elementary school. The CéntET
for Urban Ed-:cation has contracted with Schools of the Future {Caleb Gattegno
and his co-workers) for a two-year effort in P.S. 133 i{‘l Harlem to work with
interested teachers and demonstrate pedagogical techniques as well as materials.
Cuisenaire rods and geoboards are central to the mathematics program: I visited
P.S, 133 and found that the actinrg principal -and some teachers have high posi-
tive attitudes about the changes that are occurring in that school. I also
visited Schools for the Future and discussed the program with the three full-
time consultants in P.S. 133. Since participation by a teacher is voluytary,
the fact that in 1969-70 there are 22 teachers participating ( compared ‘to
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11 teachers = year ago) indicates accepiance by the teachers. In addition to
a weekly seminar after school, there are six weekend seminars held at the

Schools for the Future.

The Director of Mathematies for the New York Board of Education, George
Grossman, recognizes the effectiveness of Gattegno's work with individual
teachers and children, but doubts that there will be much sprcad to other
teachers and to other inner city schools. His approaéh is to concentrate on
the training of key teachers. Emphasis is on the problem, "How children learn".
A major effort has been made in experimenting with mathematies laboratories,
and there are signs of extremely effective, though sparse, pockets of cxeel-

lence.

Project Beacon Training Program

This-is a fellowship program at Yeshiva University that has been in opera-
tion for six years.‘ Supﬁo;t wés~originally through NDEA, but this current year,
by EFDA. I visited ihe Diieg;g;;;@bxey Wilkerson, and Dr. Julian Foberts, and
also sat in on & seminar with‘the 18 interns. -

The aim is to prepare the ted8hérs to work with socially disadvantaged

children. Premises are:

1. children in urban slums are characterized by & wide range of
individual differences;

2. their academic retardation is a function of social conditioning, not
of biological inheritence;

3. the academic handicap can be minimized through appropriate curricular

experiences;

k., 1in order for teachers to develop "appropriate curricular experiences",
the teachers'nezd to be equipped with special theoretical insights,
attitudes,'and classroom skills relevant to the special learning

problems; ..

5. the professional equipment needed can be developed by a program of

relevant studies and field experiences;

6. on the pre-service level, liberal arts graduates who evidence genuine

interest in working in depressed area schools are good prospects.

. The program-consists of three broad seminars (exclusively for the interns)
in psychology of human development and learning; social organization and pro-

cess; and curriculum and instruction. Special workshops and special seminars
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supplement these three seminars. The interns are assigned to slum schools

for four weeks, then return to the university for four weeks.
Evaluation eriteria are:

1, the extent to which graduates of the program cbtain positions in the

slum schools;
2. the quality of their performance in such schools;

3. the assessment of student performances by their classroom teachers

and internship supervisors;

. R 4, the appraisal of Beacon trainees
a., during the year of training, and
b. during the first year of employment.

Evaluation results are used to change procedures, For example, in 1966, the

" course "The Teaching of Reading" was considered inadequate and irrelevant.

There is a skillcenter approach with a heavy emphasis on reading and
literacy skills. Briefly, the approach is to provide pupils the opportunity
for children to engage in self-directing and self-correcting learring experi-
ences which integrate reading with a highly motivational science experiment.
The procedure involves three tasks prior to carrying out the experiment:

1. reading an introductof& paragraph;
2., vocabulary development;
3. reading the directions.

After doing the experiment, ancther task is to write a descriptive para-
graph of what he did. One example given was the making of a kaleidoscope. A
second example is: "How can we measure very large distances?" -~Children do an

experiment with indirect measurement using a simple static device.

Project Beacon is being evaluated by an outside group. The people I
visited feel they are making a difference. Even though the project will not
be funded by USOE next year, it will continue with University funding. My
own assessment from reading the reports and talking with the participants, is
that the teachers turned out are prepared.to cope with the problems they will
face in inner éity schools. ‘Tney nave a Peace Corps type of personal commit-
ment for working with people., I do not think t*at they are adeguately pre-
pared in mathematics. In wy opinion, the effe. of this input of some 15
teachers of this type is significant, even when we consider that there are
30,000 elementary teachers in the New York City schools.
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Research for Better Schools

Research for Better Schools, a regional educational laboratory which is

located here in Philadelphia, has for the past four yecars been engaged in a
ma Jor effort of field-testing and dissemination of the program, Individually
Prescribed Instruction (IPI). This program was developed at the Univercity
of Pittsburgh’s Research and Development Center in the early 1960's. The six
elements of IPI that distinguish this system from conventional school proce-

dures are:
1, detailed specification of obJjectives;
2, organization of materials to attain thesé objectiver;
3. determination of each pupil’s present competence;
k., <ndividual daily evaluation and prescription for each pupil;
5. provision for frequent monitoring of performance;

6. continued evaluation and strengthening of the instructional pro-

cedures.

If we assume that the tentative evaluation results are valid, we must
consider the potential of IPI for application to some of the problems of
mathematics instruction in the inner city. At the present time, very few
inner city schools are involved., The growth of the IPI program has been very
rapid--from 13 schools and U4OOO pupils in 1966-67 to 175 schools and
50,000 pupils in 1969-70, IPI will likely expand to 264 schools and’ 7,000

next year.

Another individualized learning program, PLAN, was announced just a month
ago. PLAN, created by Westinghouse Learning Corporation and Amerfcar Institutes
for Research, ié computerized, and great claims are certain to be made for its
effectiveness, This year, 63 schools and 9,000 students are participating,
and the number will quadruple next fall.

Brief mention is made here of a group of proJects supported by Senate
Bill 28 in California. The projects were for disadvantaged (but not nececsarily
inner city) children, and were restricted to mathematics or reading. I visited
with Professor Robert Heath at the Stanford Research and Development Center,
read some of the reports of these projects, and discussed with him his evalua-
tion of the projects. As an illustration, 57 seventh and eighth graders in
the Richardson Bay School in Sausalito were given individual and small group
instruction to overcome weakness in basic skills.” One interesting feature was
that about half of the junior high participants taught fifth or sixth grade

classes to develop self-esteem.
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In Les Angeles, the Mathematies Demonstration Center was built, and its

use implemented with State funds.

Project SEED (Specisl Elementary Education tor the Disadvantaged) under
the direction of William F. Johntz, University of California at Berkeley, is
unigue in several vays. It is funded by a special act of tHe Celifornia State
Legislature; University nmthematiciaﬂs and graduate assistants teach the
children; the "culture-free" guality of mathemptics is applicd and somehow,
the ghetto children 'believe in" this idea and seems to thrive on abstract
thinking with lots of symbolism. Johntz has the ability to get children to
relate to him snd his approach. The teachers also seem to develop a total
commitment to the léarning process &s an exciting discovery cxperience that
is different from most school activities.

Just three days ago, Bill Johntz gave a demonstretion with a firth grade
class in P.S., 68 in Harlem. It was & pretty convinecing demonstration of his
theory that disadvantaged elementary school children can succeced with abstract
conceptually-oriented algebra.when presented {o them by a person well-trained
in mathematics, using the discovery method. He worked with the class in their
ovn room for about & half hour, then worked with them on the stage in the schocl
auditorium. His lesson was on operations, and the children were able to do
2 EXP 3, for ecxample. The highlight of the demonstration, to me, was the
response of & child that 9 EXP % was & number. The class ended with a dis-
cuscion of vhether 2 EXPO was 1 or O, They were using variables, for
example, y EXP (r + z) =y EXPr + y EXP z,

Features of his project are:

1. the specialist teacher must be “ell-trained; he recruits methemati-
cians from universities (both faculty and graduate students) and from

industry. Seven out of ten specislists are research mathematicians;

2, there 1s a full time commltment of day-td-day teaching at least four
days per week; :

3+ the discovery approach is used;

4, project teachers meet weekly for two hours to discuss their teaching;
5. the regular classroom teacher is always in the room; .

6. the Project teaching is & supplement to the regular mathematics work.

Johntz believes that mathematics is & "culture-free" mental discipline
that has little or no relationship with socially-oriented subjects taught in
the elementary school. It cslls for pure intelligence, not social adJjustment.
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His fundamintel goal is tc raise the self-image of the disadvantaged student.
He belicves that the single most impertant cause of low achievement of the
d%sadvantagod child 1s his lack of motivation due primarily to his negativo
self—imagé. Johntr believes that most compensatory education programs have

two faults:

1. the "morc and better of the same" syndrome in which the same tea-
chers, with the same attitudes, and the seme methods, teach the came

content;

2, the remedial nature emphasizes the students' past failures‘and

further negates his self-image.

At the University of California, SEED has top priority in the urben
erisis packagc. The Gradua-te Community Teaching Fellowship progrem expressly
permits & third category of graduate student support. Under this program, a
student may be paid as a teaching essistant or a research essistant, but
teach disadvantaged children in a local publie school district.

There 1s no set curriculum, but toples usually included by the specialist
teachers are: open senterces, operations defined on real numbers, ordered

pairs, graphing, sequences, funections, intuitive geometry, mathematical systems.

Johntz believes in aebsolute frcedom to think and learn. He insists on
striet discipline so that every child cen hear what is said. Control is essen-
tial becausc ghetto kids look upon permissiveness as undesirable. He thinks
that the teacher gets through to the kids best in a firm but free atmosphere.

t

They get the message "that you care" and "that you are not a fake".

The Innovation Team, Model School Division

The "Innovation Team" is a group of Tifteen helping teachers organized
into sub-teams to work in the Model School Division (MSD) in Washington, D.C.
There are fourteen elementary schools, three high schools, one vocational
school, and the Cardozo High School. However, finaneial support for the pro-
Jjeet is from the Educational Development Center, the Regional Education Labora-
tory in Massachusetts. This feature of building isolation from the D.C.
schools may be one of the reasons for the unusual success of the Innovation

Team. The innovation Team i5 a part of EDC's Pilot Community Program.

The Model School Division began in 1964 as & model sub-system of the
D.C. schools to experiment across the board in an attempt to improve the
quality of instruction. In order to report accurately the nature of this

project, I obtained a copy of Arn Evaluation of the Innovation Team Program

. . 25



in the D.C. Model School Division. Tﬁis thorough study was done by an outside
agency {(the Washington School of Psychiatry) and published in September, 1969.

Incidentally, this study would be & useful source for any agency (e.g., SMSG)
contemplating or plenning @ project for inner city schools.

Briefly, the fifteen team members were selected from MSD. The two
criteria for selection were: special training in at least one subject; and
successful use of some triael unit in the classroom. The two functions speci-
fied were to coordinate progrems and to support instructional programs. Notice
that the role was not to initiate innovations. Its operational goal was to
"make things possible for teachérs". The Team was to be a facilitating unit:
arrange workshops and provide support.in the clessroom. One importent agree-
ment was that the clessroom teacher decided when end how she will make use of
the Team member.

During the first year {1967-68), Team members had visited a majority of
the teachers in the fourteen elementary schools at least ten times. These
visits were primarily in response to varied teacher requests, to teach lessons,
or to demonstrate the use of materials, or to deliver supplies. In the second
year, there were seventeen mathematics workshops with an average of twenty-

- " three teachers attending.
Some selected comments from the findings of the study are:

1. Staff development has eimed at improving instructional methods and
procedures. Emphasis is on activity and discovery-oriented approaches

to learning.

2. Classroom support included supply end delivery of & large variety of
materials.

3. Although most principals would like -to have control over and responsi-
bility for the Team, the evaluation team's opinion is that the Team
members can function better without being stetioned in the schools
they serve.

From the Innovation Tean,

"Support is the development of positive teaching-learning methods. But
it 1s more. Support is a warm feeling of communication--two-way, of
course...Support is a form of on-the-Job training. The whole process is
one of internal growth and change which is brought about only when trust
exists."
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This situstion in the MSD in the D.C. schools contrests shearply with the
situation in the schools in Herlem. There are literally so many different
projects and progrems going on at the same time, thet the teachers simply don’t

know vhat the programs are. The teachers do not seek out assistance.

Colleges end universities ere becoming directly involved with problems
of inner city mathematies. For exemple, 8t the University of Illinois (Circle
Cempus, Chicego), there is a special Education Assistance Project. The mathe-

matics depertment has developed a sequence of three speciel courses for dis-
adventaged freshment to prepere them to continue in mathematics. The philosophy
is to try different things and keep those that work. Programmed instruction,
TV, films, and lerge lectures were tried out end discerded because they did not
work. At present, small sections of 15 to 20 students taught by & selected
professor with e teaching assistent, seems to be working. This progrem has e
high priority in the mathematics department.

A project which is now in the planning stege is likely to furnish useful
information about teacher development. Professor Robert Hess of Stanford
University is planning & survey of projects designed to trein teachers of the
disadventeged. This research project will be supported by the Center for

Research at the Stenford Research and Development Center.

I call your attention to the progrem for the 1970 annuel meeting of the
NCTM next month. In the plenning session for this program, there was general
agreement that feachers would like to know about special mathematics projects
concerned with inner city problems, and & number of sections m.-*i2gs hes
been scheduled with this in mind.

Summary

The more I learn about the problems of mathematics education in the

inner city, the less certain I am sbout solutions. I have come to belleve
thet curriculum efforts, while necessery, offer relatively little hope for
changing the situation thet exists. I sm convinced thet our money and our
efforts should be concentrated on teacher development., My ultimate hope 1s
that pre-service education will improve so that beginning teachers are equipped
to go into ghetto schools with their eyes open. Meanwhile, we cennot weit; so
in-service educetion efforts should have high priority. I agree with the state-
ment o Paul Briggs, Superintendent of Clevelend Public Schools: "The plight
of thousends of cbildren in the inner city is the most serious domestic issue
this nation has faced in the twentieth century. If the schools are to be rele-~

vent in the days ahead, they must adress themselves tc this issue."
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REACTION TO SURVEY OF PROJECTS

Jack E. Forbes

Fardue University at Hemmond

Professor Woodby reported on a wide veriety of projects end programs for
"inner city" students. Perhaps the most significant aspect of the report was
the broed range of activities, approaches, philosophies, etc., represented
among these projects. In terms of approach, they range from materials-oriented
programs, to materials orientation with teacher training in the use of the
materials, to teacher training programs which include treining in materials

~selection., They include & progrem in which both teachers and students ere

inyolved in e summer residence progrem on & university campus.

Some are "basic" programs utilizing instruction by the (perheps projec*-
trained) classroom teacher. Others supplement basic instruction by the teacher,
either laterally through computer-monitored drill end practice or vertically
through presentation of enrichment topics by teachers from the project. At
least one project requires & totel chenge in teacher role, with materials pro-
viding the instruction while the teacher is involved in diagnosis and prescrip-
tion.

In content, the programs are equally heterogeneous--from one described as
"try harder with what theylve failed at before, with the added factor of the
genuine interest of & good teacher” to one with the philosophy, "no attempt et
remediation will work--that simply emphasizes past failures".

Although the proJects described differ in meny ways, there are common

themes which eppear egein end egein:

Individualization of instructicn
Diagnosis and prescription
Objectives-oriented programs
Success experiences for students
Student involvement in leerning
Student's self-image

Teacher training and development

Thus, some "sameness” of strategles 8nd tectics does emerge out of otherwise
divergent programs. Furthermore, one begins to realize that the common themes
in these progrems have relevence for the education of all children. This, in

turn, lesds to & serles of guestions:
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1. Is there a homogeneous group of students who ere "inner city
children”, with educetional goals and needs that are'essential;x

different from those of non-inner city children?

2. Does the term "inner city children" connnte slow learners? low

achievers? culturally disedvanteged? culturally different?

If the answer to Question 1 is "No" and to Question 2 is "Perheps uny of

these, and much more" &s I believe is5 the case, then one must ask:

3. Were all of the projects reported in this paper directed at the
same group of students or does "inner city" have different connotations
in the titles of different projects?

It seems that most projects characterize "the inner city child" es one
with rather severe learning problems in mathematics. These problems are
veriously escribed to culturel deprivation, cultural difference, individuel
lack of ability, societel conflicts, etc, If it is the set of students who
exhibit problems in leerning mathematics in which we are interested, it is
important to note thet this neither includes nor is included in the set of
all "inner city" students! Furthermore, it should be noted that the factors
which we (perhaps tacitly) identify as "ceuses" will influence the choice of
streteglies used in deeling with the problems exhibited by the students. It
is my conjecture that haziness in the ereas of identificgtion of the student

‘to be aided and of the causes of.his leerning pfoblems is the basis for the

broad range of sometimes contradictory strategles exhibited within the verious

projects.

For the purposes of this discussion, let us make a very limited defini-
tion of "the inner city child". We assume he is of the inner city as well as
in the inner city. That is, he reflects both the life style and velue system
of the aree in vhich he lives. He is probably non-vhite. He is poor. His
environment conteins many threatening factors.. He views all aspects of ex-
ternally imposed authority as among these thfeatening factors. He is likely
to view some group of peers as his "family'"--the streets as his "home". Now,
there are some obvious observations we cen make about the education of this
inner city child.

1. Methods used to eveluate ability, designed for use with children
quite different from the inner city child ere not valid for use
with him.
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Since his life style is less formal then that expected by the
traditionel school setting, this setting must be modified if it is
to efficiently mediate his learning. I functioning successfully
within the traditional setting is @ goal of instruction, then it
should be defined &s & goal, not as & "technigue of instruction",
and activities designed to achieve this gosl should be include& in

the overell instruction.

Since his environment puts a premium on sction as opposed to verbali-
zation, this must be recognized in plenning his instruction. He is
likely/to be quite skilled at perception and to have extensive
experience in solving "real life" problems.

It cannot be assumed thet either the reward structure or the schedu-
ling of rewerds which are appropriate in traditional settings will
work with him.

It is false to essume that his environment puts nc premium on learn-
ing. However, the learning induced by the environment is not
necessarily supportive of, end may be negative toward, treditional
in-school learning. If the school cannot make its learning rele-
vent to the out-of-school learning of the child, he will most surely
opt for the out-of-school learning which facilitates immediate
survival as opposed to the "long range" rewards (which he msy have

/
reason to doubt!) of in-school learning.

It is likely thet his life style includes irregular attendence at

school. Hence, there is no choice but to individualize (or rather

_recognize his individuelizetion of) his instruction. Furthermore,

there is no choice but to provide him with experiences which he per-
ceives as successful, for otherwise he will not engage in the learn-
ing process. He has "better things to do outside” then to be continu-
ously frustreted inside the school. These, ir turn, imply the
necessity for individuel diagnosis end prescription, end this is
possible only when based on well-defined obJjectives for the instruc-
tion. Thus, many of the recurrert themes mentioned in regard to the
reported projects seem essential characteristics of programs for this
child.

Teacher development is a key factor in any such program. However,
content treining is probebly of little importance relative to train-
ing in modes of class conduct, diagnosis of learning needs, management

of & variety of instructioneal meterials and devices, eand to establish
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attitudes snd behaviors which will allow the teacher to communicate

with the child. It is quite Iikely that not all who cannot success-
fully teach some children can teech these children. Thus, study is

needed in regard to the process of selecting teachers fur inner city
children,

In considering progrums For the mesthematical education of inner city
children, we must be reslistic., Funds to support such projects are, as
Professor Woodby reported, limlted, and this situation is not likely to
improve. Furthermore, funds to implement demonstrably successful projects
on & brosd scale are, and will continue to be limited. Therefore, our emphasis .
must be on "rcasonsble" projects which, if successful, can be implemented in
existing schools with existing teuschers within existing budgets.

We must also consider the possibility that no program in gathemuatics
alone can have more thean limiﬁed success. Perhaps Qe must initiate programs
in conjunction with other subject matter aresws. Perhups no manipulation of
instructional varisbles in one or meny ccntent areas will succeeed without
major changes in sdministrative personnel and practices within inner city
schools. Finally, we must consider the possibility that we are "out of step"
in attempting to improve the education of the inner city child. Perhaps a
ma Jority of society hac @ vested interest in providing limited educaticnal
opportunities for some easily identifisble subset of the populstion.

Even with the limited definition of “the inner city chilld" which we have
used, the unanswered questions ere many. with a more realistic definition,
more questions-arise. In finding answers to them, we will no doubt discover

ways to improve mothematics education for all children.

32



O

ERIC

Aruitoxt provided by Eic:

ONE STATE EDUCATION DEPARTMENT®S ACTIVITIES CONCERNED WITH
IMPROVING MATHEMATINS EDUCATION IN THE INNER CITY SCHOOLS

Melvin Mendelsohn
Bosrd of Educution of the City of New York

Jumes E. Allen, Jr., U.S. Commissioner of Educstion, stuted ut o news
conference on Msy 27, 1969: "The basic priority in U.S. education is to
reise the level of those children who now are cuzught belew minimum levels of

competence. This is a critical area,”

Mathematiecs educators have the responsibility to provide o compensatory
mathematics learning program, kindergarten through grsde 12, for thut lurge
group of students, throughout the country, working below grade level in busic
skills.

Results of the mesndated Arithmetic Tests for New York State Elementary
Schools indicated a need for a re-evaluation of msthematics instructional
programs and services offered in our schools for educationally dissdvantuged

students. The extent of the problem is reflected in the following tuble.

Percentage Of Pupils Below Minimum Competence*
In Muthematics, Grades 3 and 6, In Selected
Cities in New York State - 1968

Percent:ge of Pupils Below
Minimum Competence

City Grede 3 Grade 6
Albany 22 22
Buffulo - 30 27
New York 51 ) k9
Rochester 49 35
Syracuse 19 29

(*Minimum Competence - Below the 23rd percentile
on the New York State Pupil Evaluation Progrom
Tests)

The significant percentages of grade enrollments below minimum competence

levels across the State directed the State Education Department to plan ‘and

implement federal and state alded programs in mathematics education. These

programs would allow us to begin to cope with the serious problem of low
achievement in msthemntics, for large numbers of our educationzlly disadvan-

¢

taged students.
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On September 30, 1965, an sdditionol position was added to the steff of
the Buresu of Muthematics Education. The primary function of this position
was to provide consultstion snd assistance to school systems in New York State
in the formulatlon und operation of progrum proposuls in msthemetics education
under various federal und state grant programs, make recommendstions for
approval or dissupprovel of submitted projects, and conduct evelusticn of

operational programs.

On March 17, 1967, the Bureau of Mathematics Education sponsored & con-
ference, in Albany, with the theme: Low Achlevers in Msthemstics. The con-

ference hod four main obJectives:

li. to identify the mathematics curricula being developed &nd implemented
for mathematicelly dissdvantaged students;

2, to consider approaches to the problem of in-service and pre-service

education for methematics teachers of low achlevers;

3. to identify types of research studies being cerried on in the field

of low achievement in mathematics; snd
4. to describe ongoing Title I, ESEA projects in mathematics.

On December 1, 1967, the Bureau of Mathematics Education sponsored a
second conference in Albeny, with the same theme: Low Achievers in Msthematics.
It had three msin cbjectives: .

1. to descrive the cognitive development end learning style of mathe-
matically disadvantaged children;

2. to discuss the utilization of standardized tests in eveluation of
mathematicelly disadvantsged students; and e

. 7
3. to identify mesningful and concrete instructional te‘&niques geared
to low achievers in mathematics. H

Invitations to both conferences were extended to leading mathemetics educators
from the city school districts of New York State.

Two maJor presentations have been delivered concerning @éthemﬁtics edu-
cation asnd the dissdventaged. Developing Mathematics Programs for the Educa-

tionally Disadventsged was = presentation delivered in Syracuse, Massena,
and Rochester in October 1965, spril 1966, and My 1967, respectively.
Following is a summery of the presentation.
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As mothemstics teachers ond educators it is our msndate to provide a
comprehensive mathematics program, K-12, for children st sll levels of
ability, snd from various environmental strats. With federul und state
funds as o tool we can now provide expanded and improved programs for
the economically and educstionully disadvuntuged child. Our responsibi-
lity is to formulate Ideas, und to develop, promote, and implement pro-
grams cqncerned with the mathematies educstion of such educationally

deprived children.

After perusal and evsluetion of approximstely 500 mathematies projects
submitted to the State Education Department for funding under various grunt

programs, u suggested format for such projects emerged.

The development of a comprehensive mathematics project is constructed
with the thought of the ,project becoming functionally integrated into the over-

all school program.

Four general sreas constitute a project format: evaluation, curriculum,
teacher training, snd orgenizatiocnal structure. Each of these uress is inter-

related and developed in that context.

fﬁpil evaluatior consists of three phases: identification, diagnosis,
and achievement. The first step is identification of the mathematically dis-
édvantaged. The U.S. Office of Education, in its pamphlet, School Programs
for Educationally Disadvantaged Children, states it thusly: "Educationally
deprived children sre children whose educational achievement is below that

" normally expected of children of their age and grade, ..." Extending this

statement into & working definition are the following criteria in the State
of New York for mathematical disadvantage:

Primary grades (1.3) - below grade level achievement.

Intermediate grades (%-6) - below grade level achievement of one year
or more. :

éecondagx gredes (7-12) - below grade level achievement of two years
. or more.
The most commonly utilized standardized achievement tests in New York
State at érades 1 through 6 are the Iowa Tests of Basic Skills (3-6),
Metropolitan Achievement Tests, and Stanford Achievement Tests. In grades
T-12 the achievement tests used most often are either the Jowa Tests of Basic
Skills (7-9), or the Iowa Tests of Educational Development (9;12). The popu-
lar aptitude tests in grades 7-12 are the California Tests of Mental Maturity,
Differential Aptitude Tests'(8,9), and Otis Mental Ability Test. '
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The New York Stute Pupil Evaluution Program (PEP) examinations, ulong
with the stsndurdized tests, service this phuse us well s the other two
pheses of pupil evalustion. A 11st of the PEP mundated tests follows:

Grude 1 - New York Stute Reudiness Tests (Arithmetic und Rewding)

Grades 3 é - Arithmetic Tests for Hew York Stute Elementury Schools

und
Gredes 7 und 8 - New York State Test in Mathematics (slso given st grude §)

At the present time, the State Education Depsrtment is using un srbitrury
minimum competence level, which 1s the 23rd percentile, us obtained in the full
1966 Pupil Evulustion Program testing. This minimum competence leveél will
remuin the sume for the next seversl yeurs, so that school districts will be
uble to tell whut progress has been muade in reducing the number of disedvantuged
pupils. Theoreticelly, it is possible that there will be rno pupils below this
point within 2 few years. This point in the distribution, the 23rd percentile,
was selected primurily for administrutive reasons. It is high encugh to
include those pupils with significant educational needs und low enough to
insure an opportunity to provide for corrective measures. It wus ulso selected
bceuuse 1t 1s the point which sepurates the third and fourth stanines, or
achieveme.t levels as they are referred to in connection with New York State
tests. With stanines, or»achievement levels, the distribution of pupils?
scores 1s divided into nine equual uniis. I a pupil obtains a scbre at level
three or below he can be.considered educutionally disadvantaged.

After identificétion is diegnosis. The effectiveness of diagnosis
incresses in velue as 1t passes from & mere locating of the places of dAiffi-
culty to an aunalysis of the csuses of difficulty. Test perusal &nd teacher
observation are utilized in this phase. Genersl areas of difficulty are dis-
covered by investigating test results, while the specific nature and snalysis
of the student's difficulty is determined by teacher observation.

Teacher observation has few of the limitations of testing as to time und
place. It imposes no unusual restrictions and exposes children to no unnatursl
tensions. Whereas tests are a description of @ particuler performunce in a
perticular situution, informsl observation ¢an seize each instance of signifi-
cant behavior as it occurs, slong with the prior snd sccompanying behavior.

The final phause in pupil eveluation is the determination of the student's
level of schievement. In a project, interest is focused upon the difference
between achievement levels of the student &t the beginning of the project year,
and at the end of the project yeur. A significant difference between pre- snd

post-test scores for most students tends to indicate a successfui project.

36



Curriculum materiuls is the next uren to be considered. Desired objectives
sre decided uﬁon before cny other work in this ores is contempluted. The
generul objective is improved performance in mathematics; and the three specific
objectives that muthemutics instruction strives for ure improvement of't compu-
tational skills, muthemutical understasnding, und problem solving ability.

Af'ter the objectives ure decided upon, curriculum miteriuvls are developed.

Current thinking on curriculum emphasis for educationully disudvuntuged
students lenns strongly toward academic content. Muny renown educutors udvo-
cute this opprouch. Kenneth Clerk, s Regent of the University of the Stute of
New York, in his book Durk Ghetto, suys:

"The evidence ... scems to indicate thot o child wﬁo is expected by the
school to leamn, does so; the child of whom little is expected produces
little. Stimulution and tesching bused upon positive expectutlon seems
to pluy (un) importunt role..."

Carl Hunsen, ex-superintendent of schools of Washingtcn, D.C., at u University

of Detroit Symposium on the low achiever, suid:

“"The primary responsibility of the formal educutional systems of the

country is to prepure for intelligent behuvior, ... We ure saying thet
every child -- the slow, the sverage, and the bright --is capuble of
responding to growth in mental discipline, uhd thut our responsibili£;~’
is to discover the technigue ... by which 1t will be possible to use ...

the rational processes of his mind."
These two quotes focus in on exploring techniques und positive identification.

The materials provide for the development of mathemsticul understardings
for vocational competence. Opportunity for success is a major aim in the
design of materials. To uchieve this success, the lesrning materials are
graded in content to meet the differing rstes of student learning. Units are
short, and provide various approaches to the development of mathematical con-
cepts.

Five topics need to be concentrated upon in the teacher truining sreu:

1. Mathematics programs and contempcrary instructional techniques.

2. Charucteristics of the educationally disadvantaged.

3. BEmphasis on instructionsl techniques for the low achiever.

4, Curriculum and textbook examination und study.

5., Purposes snd procedures of evaluation.
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The updsted presentation of mathematics instruction is aimed at bringing
to light 81l of the underlying structural. properties, and, to show how certain
mechanical algorithms will produce desired results. The object 1s to teach
the algorithm, but only after leading the students, using the method of guided
discovery, step by step through the background which mskes the algorithm
possible. Disudvantaged stﬁdents require a modified, structural approach.

Cheracteristics of culturally deprived children sre discussed candidly.
Units such as home environment, language, cogiition and learning, intelligence
and aptitudes, personality and motivation, and school achievement are used as

a basis for discussion.

In the area of instructional techniques, there is & need for clarity of
structure, remediation of large deficits. in common knowledge and skills, and
for individuelizing instruction. Teaching is directed towerd simple, clear,
achievable goals; and the means designed to accomplish them understood by the
children. Immediate rewasrds for successful performance heightens motivation.
The reseurch on motivation suggests the need for developing school programs

adapted to the motivational patterns of these children.

Tasks are challenéing, but not discoureging. Even short-range training
in perceptual skills, following directlons, and other tasks has produced marked

increases in intelligence test performance.

Disadvantaged children have shown difficulty in developing concepts of an
abstract nature and in generalizing. Therefore, teachers provide & saturation

approach for material to be retalned.

An integral part of teacher training is the review and study of curricu-
lum meterials to be utilized in the classroom. Closely allied with this is
the study of the textbook(s) to accompany the curriculum materials.

Purposes and procedures of evaluation provide an overview of their areas.

The chief purposes of eveluation are:
1. diagnose class and individﬁal ability;
2, inventory knowledge and abilities;
3. determine the extent of learning over & limited period;
L. measure learning over & relatively long period;

5. obtain rough measures for comparative purposes. ’ -
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Four generasl clusses of evaluation techniques considered zre:
1. paoper-and-pencil tests;

2. teacher observation;

3. individusl interviews and conferences with puplls;

k., pupil reports and projects.

The last area is that of classroom organizational structure. This is
where the other three aress: evalustion, curriculum development, =nd teacher
training ere put in operation. A full school year program is emphusized be-
cause of the eventuel assimilation into the totai school progruom. A possible
summer session could be included for reinforcement bf fundumentals and/or

enrichment.

The environment of disadventaged children causes depression of intellec-
tual functloning. Provision for @ more adequate environment cen result in &
considersble incresse in asptitude, and in more learning and uchievement. A
child?!s full léarning ability will be realized when & proper home environment
1s supported by good environmental conditions in the school. These conditions
are fostered by verious elessroom orgenizaﬁional patterns. . To identify u few:
inter-class or intra-class sbility grouping, ungraded clusses, end small group
instruction. In the intermediate grsdes particularly, the Dual Progress Plen
(DPP) and the Joplin Plan sre two types of claessrcom petterns. The mathe-
meties part of the DPP has ungreded classes teught by elementary teachers
specializing in mathematles instruction.

The particular structure decided upon, and the mathematics project
developed should be an cutgrowth of the locsl system's educztional philosophy

so as to fit into the overall school program.

Federal Funds for Mathematics Education wes a presentetion delivered in

Oneonte, Greenlewn, Wersaw, Syrecuse, Las Veges, Nevada, and again in Syracuse
in Februery 1966, March 1966, April 1966, May 1966, April 1967, end Msy 1968,
respectively. Following is a summary of the presentation.

Three points are elear concerning federa® funds for educetion. They are
4o be used for:

1, sattacking special problems (represent categorical, not general aid);
2. developing new programs; &nd

3. supplement state snd loczl revenues.
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The Federul Goveornmentts effort uppears to be wore dramatic, only because .
it is more recent. Federsl funds ore wupproximutley nine percent of expendi-

tures for publlc educution in Hew York Stete.

The role of the three zgencies should Ve thought of us Federsl conccrn,

State responsiblility, wnd local control.

Exemplury projects under the following federul grant programs are then
deseribed:

1. NDEA, Title IIT - financiel ussistance for strenghtening instruction
in celence, muthematics, modern foreign longuages, und other eritical

subJjects;

2. ESEA, Title I - finunclal assistunce to local educutionsl ugencies
serving usrcas with concentrutions of children from low-income fumilies
to expund und improve their educutionul progrums by various meuns
which contribute purticulurly to meeting the speciul educstionul needs
of educetionully deprived children;

3. ESEA, Title III - u program for wiking grunts for supplementary educu~-
tionul centers und services, and to stimulute und ussist in the
development und estublishment of exemplury elementury and secondury
educutionulprograms to serve us models for regulusr school programs;

and

i, ESEA, Title IV - to mﬁke grants for research, surveys, snd demonstra-
tions in the fiecld of education, und for the disseminstion of infor-

motion derived from educstionsl reseurch.

Guidelines for Developing A Title I, ESEA Muthemutics Project wus first
published in the New York State Mathematics Teschers Journal, April 1966. The
guidelines followed closely the presentution titled, Developing Muthemutics

Progrums for the Educationslly Disudventeged, desceribed previously.

25 Mnthematics BEducation Programs, Volumes I ond II are two publications
distribGted by the State Education Department. They were published by the

" Department in Junuary snd July, 1968. The compendiums provide program descrip-

tions for @5 Tivle I, ESEA projects involved with methemstics education. The
projects selected give & range of coverage in different instructional and
service domains, including curriculum development, in-service treining, and

smill group instruction.

povg
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Mothemutics Educstion and the Bducetionally Dissdventaged is o publieation

that contuins, basicully, the mejor presentotions of the two conferences held

in 1967.

There ure two programs thut descrve exposure as vehicles nddressed to the

conl'erence themes The first is the BRIDGE project.

BRIDGE, (Building Resources of Instruction for Disuavuntaged Groups in
Educution), was u project developed to find ways of effectively preparing
teuchers to work in culturally deprived neighborhoods. The problem was two-
fold:

1. How to bridge the gup between essentinlly middle class oriented
teachers and the lower cluss youth of varied ethnic tackgrounds

precent in public Junior high schools and,

2. How to modify tLe Queens College of' the City University ot New York
curriculuy so as to meet the future teacher's needs und prepare the
teachers for the unique problems of classroom instruction ut the

grass roots level in the low achievement schools.

The preparution of teuchers is, of course, only one uspect of this prob-
lem, It has been true in the past thut teuchers generally prefer to teach in

those schools where the best conditions ol work cre present and the responses

©of the‘pupilé most stimulating. The consequence of this desire hus been to

relegute much of the educution of the children in slum-sreus schools to inexperi-
enced teuchers, muny of whom either leave teaching or escape to more desiruble
locations, The staff of the Biucuation Department et Queens College was awure
that thelr students tended to follow the generul pattern, preferring either to
teach in suburben communities or in those ureas of the city where middle-class
whites lived. They were also uware that mony of the young gradustes of the
College who accepted tesching ussignments in low socio-economic area schools
reported encountering severe problems of bridging the gap between midd. :-class,
acuedemically oriented whites preparing to be teachers, and the lower-socio-
economic white, Negro, Puerto Rican youth who form s lurge purt of the pupil
populetion in the slum. v

The general go:l of the BRIDGE Project wus to discover whet modification
of, or addition to, the present program of tegcher‘education would more
effectively prepare teachers for work in secondary schools in culturelly dis-

gdvantoged areas.
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Three teachers, recent graduates of Queens College, were selected to teach
English, mathematics, science, and social studies to the Project puplils for the
three years of their junior High school education. One teucher taught both
mothematics and science. Each teacher's full schedule wus devoted to the
instruction of the Project children. Puplls and teuchers were together ior
upproximately two-thirds of each school day throughout the three years.

A supervisor or coordinator wes selected to dischurge the duties of
training these teachers on the Job, glving them ussistunce und emotionul
support in their difficulties, orgenizing the meetings oif the Project stuff
(both schuol snd college) which were held in the school, snd in supervising
the collection of teacher records und reports which were necessary for the

research.

The teachers were involved in the evaryday duties of all teachers, no
mutter the school or the community. The unlque aspects of their work was the
every day planning vimed at meetiné the uniqgie group needs of the children.
(Reading level averége ~-- 2.2 years behind, range 3.0 - 10.0. Seven outv of
eight pupils were below reeding level at the onset of the Project.) Through-
out the teachers? work in this laboratory clessroom they sought approaches to
the teaching of mathemetics. Planning was not u one-day seminar, or a two-day
workshop, but an everyday item on the ugendz for three full years, With the
help of & master teacher-supervisor, they plenned specific activities. The
officiul mathematics texts were rarely used...semi-original and original
teacher prepared materials were given to the students daily and combined by
the students to form their own personal textbooks. (Texts were ordered as
they discovered the needs of the three very different classes).

FEvaluation of what took place in the classroom was done almost immediately
and remedies, where necessary, could go into effect often at once. The adven-
tage being, that they were teaching in a fish bowl und didn*t hauve to wait
several weeks for feedback. They were ableg to see the units of work take
shape, and to participste weekly in planning sesslons with a.college mathems -
tics consultent to evaluate what they tried. -

The teachers on the project were able to share their common experiences,
new materials, books and pertinent games and tricks. The steff as a group was
able to focus esttention on specific children (one per week in a case study
conference) as to their reactions, and learning difficulties in sll the subject
areas. They soon found that as their knowledge of the children increesed, that
certain units of work were required in methematics, namely basic methematics

and consumer education. {Consumer education included installment buying, loen
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sharks, discounts, tax puckuging comparisons, etec.) They discovered that they
could not teuch any udvanced muthematics concept without reviewing the busic
aslgorithms, yet this wus too dry for the childreﬁ. They found that if they
could creuste o desire or u need to leurn u concept the basic compututions
nceded for figuring out the unswers becume un eusy thing to teuch: However,
1soluted unreluted methemotics notions remoined meuningless to students. They
further discovered through trial und error, thut becuuse thelr students lacked
the busic rudiments of muthemotics, the children were gullible to business
shurpshooters. Tcuchers tried tc help them visuulize muthemutlices in o realls-
tic everyduy context., They took trips to Mucy's, watched the supermarket
people truin, und used u cush register und wdding michine in thelr own cluss-
rocm. The needs of the children dictated the wetivities.

In working on units in graphs, msps, ond scules in general, the children
hud ulmost no concept of distance, e.g., distunce from New York to Philudel-
phiu runged from 3 miles to 3000 :mniles...ulthough muny of the children
moved thelr residences frequently, few had ever sctuully ventured out of their
narrovw neighborhoods, even to g¢ = fur aus Times Squsre. So how could they

know how far wus Africu? Or where thelr brothers were fighting in Vietnum?

Those youngsters who needed skill work in the slgor. 'wis wanted to work
alone with their problems becuuse they huted to wdmit t ir shortcominés.
Frustration was common to the children who hudn®t lear. & their multiplication
tubles. Students? work wus individuslized. (Euch child hud @ separate skills
folder of his own &nd wos tested only ufter he was rendy to be tested.) This
encoursged developing these vitol skills as well us learning sn elementary
responsibility for hundling of scheol muterials. (Folders snd pencils were
distributed and collected by students.) Toward the end of the second year,

the children were able to function on their own without direction from teachers.

Since the majority of the children were two or three years behind in
reading at the onset of the project (grede 7), the teuchers were obliged to
teach reeding, leurning to do this on the job, us they needed these skille
immediately. Generalities were soon translsted into subject ureas. Vocabulery
in mathematics was developed where possible -with fbrds children had seen and
learhed before (e.g., {raction and fructure; percent und cent; egusl and
equality). Understanding what were once insolvable probiems, were built

o

through the teachers! knowledge of context clues and comprehension skills.

While the teachers and pupils were lcarning, the college staff was active.
There was always a professor working with a group of youngsters or observing

a lesson in session. The professors liked the laboratory stmosphere, and
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were observing at first hand, whaet works and whet doesn't. Regular conferences
in each ares included the appropriaste college teacher. Through this type of
conference and observation and partlcipation, the professors changed and ex-
changed ideas, and their curriculum and course content at Queens College
changed.

The College learned from the BRIDGE experience that new teachers should
not be sent into difficult areas as thelr first assignment. New teachers need
a "period of adjustment": time to learn the ropes of the classroom, stage
presence, administrative paper shuffling, and other routines. Nevertheless,
there is the reality factor. Teachers are needed in difficult schools imme-
distely. In New York City, the majority of newly appointed teachers have no
choice. Therefore, what cen be offered ss concrete, realistic help?

A fifth year for the fledgling. A year to become & strohg, confident
teacher. A year in which to build materiasls file, unit plans, diagnostic
devices, and lesson plans. A year in vhich being "alone" in the classroom is
nonexistent. A year with skilled help and guidaﬂce as well as criticél
anelysis of the work sccomplished. A year to sit down and talk about aiffi-
cult teaching problems with experts in the field. A year to think, and create.
Time to meet the curriculum needs of the pupil by preparing new materials to
be used in teaching., A year to understand the children in the classroom as
individuals and try to meet their individual needs. No pre-service training
in the college classroom can ever hope to provide the laboratory atmosphere
BRDIGE created.

The second program to be described is the New York City CAI Program. CAI,
Computer Assisted Instruction, provides an oOpportunity te give each student the
individual teaching attention he needs to do his best work.

The computer, with its great speed, vast memory, and information given to
it by & curriculum author, can drill 200 students working at student ter-
minals, all at the same time. It asks each student questions hard enough to
meke him work, but not too har& for him to answer. Based on the student's
previous performance, the computer selects the appropriate level of difficulty
for each student and guides him on an individual path of learning., Each stu-
dent receives dally lessons geared to his own progress and learning ability.

Teachers have more time to help students who need special attention,
because the CAI system prepares, conducts, and grades dnily drills, end pro-
vides every teacher with a complete report and analysis of class performance
each ‘day. Children using the system in New York City are being drilled in
elementary methematics, grades 2 through 6.
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New York's CAI system has a total of 202 st_udent terminals installed
in 17 elementary schools in the Bronx, Brooklyn, snd Manhsttan. In all but
one of these schools, 9 to 13 terminals are installed in a central class-
room, where students go for their daily lessons. In the one remaining school,
o terminel is installed in each classroom, so that students can take their
CAI lessons without leaving the room. A computer terminal room is essential
to the program.

All 202 student terminels, which are specizl teletypewriters, sre
connected by dedicated telephone lines to an RCA Spectra 70/&5 computer
installed in the centrel computer facility located at 42nd Street snd Second
Avernue. Any student who has been registered as a perticipent in the CAI pro-
gram 8t least one day before may use any terminal for spudent lessons. A
teacher mey also use the terminal during this period to request any of the
various features available to him. Both students end teachers use the Student
Instructional Terminal to communicate with the computer. The computer sends
messages end questions to the terminal which are diapleyed on & page printer.
The student or teecher'responds by pressing appropriate keys on the terminal
keyboard. These characters are transmitted to the computer for evalustion and

processing. They are also displayed on the page printer.

kvery school day the system can give individusl instruction to some
6,000 students during classroom hours. Late afternoons the system is used
to help additional elementary school children, and in the evenings it is used
for adult education, and other special instruction. Nights, weekends, and
vacations it 1s used to prepare student progress reports for teachers,-and for
other information and edministrative data processing functions. More of this
kind of use will be made in the future for scheduling, tesﬁ scoring, etc.

A student may begin taking dsily lessons after he is registered. The
curriculum materiel provided for methematics lessons is organized a4s a series
of concept blocks; approximately twenty-four at each grade level. A concept
block is a set of material relating to e particular idea, or concept; for
example, division of fractions. Within a voncept block, the student receives
questions and problems keyed to the ievel of difficulty for which he is
currently best suited. The system .provides materiel for five levels of
difficulty. The blocks can be correlated with materisls in most current
‘textbooks being used in the classroom.
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The pre-test, given on the first day of & concept block (there ure 7
duys of drill lessons in cach concept block), estublishes thg level of diffi-
culty for the second duy's drill. If a student does very well on a drill, he
is moved to the next higher level the next duy. The student msy ulso stey ut
the same level, or move down u level. The studert's individuul progfcss, as
indicuted by his daily score, dictutes the level at which he is currently
working. On the lust session, the student is given o post-test covering the

current concept bloek.

A student is ulso given review material In uddit;on to drill muterial.
Feview materiul is selected from that previously drilled concept block on which
the student mide his lowest post-test score. This score establishes the level
of difficulty for the ne*t four duys. The review test score is substituted for
the previous post-iest score for thaet concept block. A student may review a

coneept bloek up to four times, receiving different msterial each time.

During an saversge doily lesson in muthemotics drill and prsctice lusting
10 minutes, the student would spend upproximately seven minutes working on '
the current concept block, und un additionol three minutes of review on his

concept bloek with the lowest score.

The pyocedure used for drills, re.lews, and tests is the sume: a problem
is displayed st the terminal and the student types his answer. When the stu-
dentAunswers incorrectly or does not complete the answer within the time zllowed
{normslly - 10 seconds), the system redisplsys the problem for another try. If
the student is not successful on the second try, the answer is displayed and
the problem is presented sgain for a last attempt. If the student is still
unsuceessful, the system asgain displays the correct snswer snd goes on to the
next probiem. This is drill-end-practice ond does not develop concepts. The

teacher does this in the classroom.

The City University of New York prepered the CAT evaluation report for
1968-69. The purpose of the evalustion wes to describe the outcomes of the
program in terms of its effects upon puplils and teachers. More particularly,
its purpose wus to describe the effTect of'the Computer Assisted Instruction
(CAI) orithmetic drill-and-practice program on pupil achievement, and on the
opinions and attitudes of pupils, teachers, and edministrators. A total of
3282 students (2930 CAI ard. 352 non-CAI) are the subjects of the report.

The Metropolitan schievement Test (MAT) was selected for the study, be-
cause it 15 used extensively by the New York City Board of Education in evalu-

ating pupil achievement. The data compared are the computation scores of this
test.
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The principul statistical method used in the study is the compzrison of
grogps'in terms of the meuns und standurd deviutions of the test scores; the
significance of differcnces being tested by wnulysis of variznce. In this
report differences ure considered significent if they zre less than the .01

level of significunce.

When ull students' computation scofes are exumined, the mean raw score
guins between the pre- und post-tests are higher in uwll gredes for the CAI
groups. The differences in gain scores ure significant, ot less than the .01
level, for grudes 2, 3, %, and 5 for all students. The. CAI drill und pructice
program would be expected to have impact primurily on srithmetic computation
skills. However, there wus a high corrclation ronging from .72 1in grade 2
to .88 in grade 6 between computation scores and problem solving and concept
scores. This is un indicuation that the progrom produces guins in the problem

solving and concepts area &s well as in the computution skills ares,

A final concern with uny program or project is its effectiveness. This is

what is referred to as "accountsbility".

The educational community is being cszlled upon to provide incressed

accountability ‘to its many constituencies for the financial support received.
There are two aspects to accountability in educction:
1. Hove the funds been spent for the purposes intended? and,

2. what effective use hus been made of them? These ure the two fiscal
and educational aspects. No one can protest that one should be held
fiscally accountable for money received and spent, But educators,
beczuse they deal with & largely intangible product, are not guite
as used to as others are, to providing a full reckoning for funds
received. As Ewald Nyquist, New York State Commissioner of Education,
in a8 recent speech said: "Education is too often thought of as in a
class with the American flag, baseball, and notherhood -- they have

a sonctity which should go unexamined."

Certainly one aspect of accountability is the significance of the improve-
ment which has teken place in the pupils, but it is not the only aspect of
accountability. There are other guestions which should be rasised in evaluating
“he effectiveness of & proJject.

1. Were there any undesirablé outcomes of this project?

2. Could there or should there have been & greater improvement in pupil
achievement?
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3. Could this improvement have been made more efficiently or economically

by some other mesns?

This is by no means o complete list of the questions that should be raised
ut the conclusion of a project. It is ‘only intended to suggest whot is meent
by uccountability. ’

Thus, there is s duul challenge to éveryone in the educational community
st both the stete ¢nd local level. First, there is the chullenge of helping
disedvuntaged children to find equality of educztional opportunity. The second
chullenge is in doing this job with = sense of stewardship for the finsncisl

support received.
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REACTION TO ONE STATE EDUCATION DEPARTMENT'S ACTIVITIES CONCERNED
WITH IMPROVING MATHEMATICS FDUCATION IN THE INNER CITY SCHOOLS

Fmma M. Lewis
* Public Schecols of the Distriet of Columbia

I am in agreement with the statement that “mathematics educators. have the
responsibility to provide a compensatory mathematics learning program, kinder-
garten through grade 12, for that large group of students, thgoughout the

country, working btelow grade level in basic skills". .

The procedures outiined to attack the prohlem were sound: namely; looking
at mandated Arithmetic Tests for the State Elementary Schools:; determining the
pércentage ©of pupils below minimum competence as defined by New York State .-r
reasons mentioned in the presentation; getting the State Education Department
to plan and implement federal and state aided programs in mathematics educa-
tion; adding to the staff of the Bureau of Mathema:iecs Fducation a person to
provide consultation and amssistance to school systems in the state in the for-
mulation and operation of program proposed in mathematies edueation under k
various grant programs, to recommend for approval or disapproval the submitted
projects and to conduct evaluation of operational programs; sponsoring con-
ferences on "Low Achievers in Mathematics". The objectives of the two con-
ferences were good, however np.gu;come& were rtated. The only reference to a

publication; Mathemeties Fducation and The Educationally Disadvantaged stated

that it contains basically the major presentations at the conferences.

After a listing of the objectives of the two conferences, the discussion
moves into summaries of other presentations ‘that have been delivered concerhing
: ~ mathematies education end the disedvantaged; & discussion of a project format,
ﬁ a listing of the most commonly utlllized standardized achievement tests in New
York State in gx%des 1-12, ap;itude tests in grades 7-12, the New York State
Pupil Evaluation Program examination; quotes from educators concerning curricu-
lum ehphasis for educationally disadvantaged stﬁdents,

It becamt very difficult for a number of pages of reading generalizations
or pbilosophy of education for disadvantaged children to pinpoint what activi-
ties were actually progressing in New York for these students. I could not

reiate all of this to specifics for the New York program:

I realize that much research, understanding of philosophy and reading is—
necessary before launching any new projlects. However, I don't know from the
paper exactly who in the New York programs were involved in this. Was' this
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the kind of informetion given to teachers and curriculum developers for dis-
advantaged pupils?

The paper seems to break down into three parts: the state of mathematics
education in New York State; & philosophy of education for educationally dis-
advantaged childrer; and specific steps takeq}by New York Stéte to improve
mathemetics education for disadventaged children, including a detailed dis-
cussion of two projects. About one-third of the paper is devoted to philosophy
of education for disadvantaged children.

Two of the projects approved, operated, and evaluated are discussed here.
There were the BRIDGE progrem (Building Resources of Instruction for Dis;
advantaged Groups in Education) conducted, in connection with Queens College
of City University of New York City, for preparing teachers for inner-city work--
and, the New York City CAI Program (Computer Assisted Instruction) which worked
with the student directly by installing 202 studen: terminals in 17 ele-
mentary schools. These were connected to an RCA Spectra 70/&5 computer in-
stalled in a central facility.

Evaluation of the computer progrem showed a stetistically significent gain
in achievement in mathematics on the Metropolitan Achievement Test by students.

* Evaltation of the BRIDGE progrem (which wes not included in this paper but

which I knew about) showed a significant number of teaéhers electing to stay
in inner city work. In other words, both progrems are good for New York City.

The weakness lies in the cost. As long as these progrems are funded by
grants, they can be operated. Most systems do not have .the kind of money it
would take to make these uniform throughout a system.

The College learned from the BRIDGE experience thet new teachers should
not be sent into difficult areas as their first year assignment. They recom-
mend & fifth yesr for the fledgling --'a year to build a materials file, unit
plens, disgnostic devices and lesson plans. (This is comparable to the Master
of Arts in Teaching program that George Washington University and Catholic
University have in Washington, D.C. I believe Trinity College, also in D.C.,
is moving in this direction.) .

This deteiled discussion of these projects was the real meat of the paper.
However, there were many questions in my mind after reading and rereading. I’
have divided the questions into two categories, general and specific.
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General Quesfions

How many teachess and pupils are involved in the project?
Hau.mga;,schools were involved in BRIDGE?
How were pupils grouped prior to being singled out for the study?

How are they grouped during the study? Where? Special schools or
classes?

v

How are teachers essigned for the project? Are they specifically
qualified? Is eny incentive used? Do they feel stigmetized at
having to work with disedvantsged children?

Who prepares teacher-pupil materials? Are guidelines given?
Is the content developmental? sequential? or merely corrective?

Are coples of course outlines, lessons, activity sheets (or anything)
aveilable?

~F
Are there any special physical changes being tried? Special rooms?
Special arrangements of furniture or equipment?

Are there any specisl organizational changes being tried? Teem-teaching?
Flexible scheduling, etc.?

Since secondary (as well as elementary) seems involved in the project, are
efforts being made to articulaste these two. instructional levels?

Are parents (or other community personnel) involved at any stege?

Are teaching problems shared? enalyzed? revealed st all? How are they
resolved?

Does. the program use any p'ofessional consultents? social workers?
sociologiats? psychologists?

What tests are used? Do pupils uge any of the same ones as before? Who
selectis texts?

Are any guidelines aveilable for the selection of texts? (Reference was
wade to the fact thet texts were ordered sg teachers discovered the
needs of the three very different classes. )

How are school edministrators involved? What orientation? What feedback
do they receive?
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What consideration is given the children in the project? Is the project
concerned solely with the sterile subject-matter and its pedsgogical
implications? Whot else 1s being offered to these pupils?

Have these programs hed any impact on the other- problems of inner %ity
children?

Were basic skills emphasized over structure snd broad understandings of

mathematics?

Specific Questions
Did the conferences accomplish the objectives set forth?

What were the findings of the conferences? What was’ the leter role of the
"leeding mathematics educators" in sttendance at the conference as

for as the projecté were concerned?

What part did the aptitude test plauy in evelueting the pupils for these

programs?

Are the children's interests, aptitudes, background, etc., considered s&s

thelr curriculs are developed? If so, to what degree?

Reference is made to the materiels provided for the development of
mathematicel understendings for vocetional competence. Is this
stressed for all children? Whst are some of the "verious spproaches

to the development of mathemstical concepts” mentioned here?

Who are éhg teachers in the CAI Project? How are they selected? Who
provides their training?

The title of the presentetion as misleeding for me. I hed anticipated
leerning about mathematics progrems for inner city children throughout New
York State, then more particulerly in the five citiés singled out in the
report on minimum competence in msthematics. It w;;mazfilgult %o believe
thet only two programs both in N.Y.C. were the only ones that deserved ex-
posure as vehicles eddressed to the conference theme, nemely - Low Achievers
in Masthematics. It hed been mentioned eerlier in the presentetion thet con-
ference invitations were extended to leeding mathematics educators from the

. city school districts of the state.

Various clessroom orgenizetional potterns thet might foster good environ-
mental conditions in the schools for inner city children were listed, .but no

. ] : reference wes made conicerning the use of eny of these in the state.
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I would be interested in knowing whut programs in ma{hematics have been
or are being tried in other innes city areus »f New York State.
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PEDAGOGY AND ACCOUNTABILITY IN
TEACHING SOCIETY'S REJECTS

Elizsbeth A, Collins
Dade County Schools

Introduction

The limited increases in achievement resulting from the millions of
dollars expended during the sixties on compensatory education leads to the
generalization that when soc'ologicalvand physiclogical phenomen2 are manipu~
lated, changes only occur in the sociology or physiology and no eignificant
chenges occur with respect to the nearness to or direction of movement towards
school learnings. Few compensatory progrems have resulted in growth in aca-

demic achievement.

Challenges regarding the appropfiateness of standardized tests for evalu-
ating the effectiveness of compensatory or any other srzcial educatibnal
efforts for disedventaged or inner city youth are "COP" outs. These are high
intensity indications of still another hoax being perpetrateg upon these youths.
Are not such measures still the primary tool used for permitting entry into or
for Justifying exclusion from Jobs, technical schools, or colleges? Is not
part of the American Dream the promise that education 15 the first step in im-
proving economic and social status? How then can such subterfuges be justi-
fied? Or ere such excuses really affirmations that success in school is
directly proportionsl to the expectations that educators have for the social
class of the student's family?

Hopefully, the community of mathematics ‘educators.will not bécome active
co-conspirators in the vast enterprise of continuing the process of swindling
the many Blacks and persons of Spanish sncéstry or lower class whites who popu-

late Awerica's inner cities.

In tﬁis paper, the details of the strucvure, expefiences, and theoretical
base of an informal ten-year study on teaching a segment of our schoolts popu-
lation will be presetneé. A desired concomitant of sharing these experiences
is that they will contribute to the development of a theory of teaching and
ultimately & theory of learning for’society's rejects, many of whom have lost:
their identities because they wear the badge of identification of living in

Americats inner cities.
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Toward u Theory of Tesching Soclety's Rejects

In the fall of 1961, this writer wus teaching in an all Black secondury
school (the lsrgest in the country) for grades 7-12 in Dade County, Florida
(Miami ), The teaching assignment consisted of one section of seventh graders,
two of eighth graders, and one section ecach of ninth grade Algebra I and
eileventh grade Algebra II students. SMSG publications were selected for use.
The following plan wus then implemented:

.1, Euch student would be expected to exhibit &t least those behaviors
that are sssociated with persons hsving an I.Q. of 20 points more

thun the score that had been most recently recorded for that student.

2, Students would only be held responsible for those things in which they
shared in making decisions. Therefore, since they were not involved
in deciding either the what or how of tesching, the teacher bore sole
responsibility for the effects of the teaching.upon the student's
leorning. That is, the student was only responsible for those learn-
ings over which he had control; all else was the responsibility of

the teacher.

3+ Only those rules that related directly to increasing the comfort of

the learner would be enforced or establighed by the teacher.

L, Students in each grade or subject ares would "cover" an amount of
content equal to that which was projected by the organization of the
text materiuzls to be equivalent to @t least the work projected for

1 C .
l§ yeers.

5. All seventh and eighth graders were to begin with the seventh grade
SMSG text, the Algebra I students with Part II of the eighth grade
text and the Algebra II students, Part II of the Algebra I text.

6. The ratural laﬁguage of the students would be the primary language
for communication. This natural language would be systematically

enriched with precise synonymous mathemetical terms.

7. The teacher would "talk" through all new concepts and strategies
- that were to be considered in & set of "new" learnings, beginning
with that which was known, moving to that which was ultimately
expected. All new terms and symbols would be used in context with

the only delineations being thet each symbol or word would be promi-

"nently recorded by the teacher when used..
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8. One day of each week would be used for drill end practice in those
areas related to the disgnosed needs of the individusl learner.
Students not requiring such experiences could select any activity
elther initiated by the student or by the teacher, but directly re-
lated to mathematies.

9. No student was to ever complete more than five practice exercises
before having them checked either by the teacher or another student
whose efforts had been adjudged satisfactory by the teacher.

"After the first six weeks of school, two other Black teachers of seventh
and eighth graders joined in testing the efficacy of this plen. They, however,
used Florida State-adopted texts written during the mid-fifties. Joint planning
resulted in SMSG approaches being imﬁlemented by all. End of year evaluations

indicated success In that: . -

The mean achievement for euch grade or subject group increased en

average of 2% Years as meesured by traditional stendardized tests.

All students except one, purchesed the SMSG texts, thereby providing
evidence of involvement in affective dimensions.

"Experiences thusly gained suggested that requisites for effective concep-
tual development are the availability of a wide range of stimuli, which ere
systematically ordered along & similarity-dissimilarity continuum. The initial
"talk-through" of all new lesrnings, epplying principles from Gestalt psychol-
ogy, wes the enabling mechanism for exefting control over the variety of stimuli
and thelr relationship to each other.

It also became evident that teacher-pacing can interfere with conditioned
preferences for position,.distance, and speed, end that when such pacing is
combined with defined téaching stretegies, learners will demonstrafe achieve-
ment gains compati%le with the scope of concepts, skills, and understandings
avallaeble to them.

This plan was agein used in 1962-63 in the same school with the following.
changes:

1. This Qriter followed the seventh and eighth graders into eighth end
hinth grades with both groups enrolled in Algebre I.

2. The instruction for these youths began the succeeding yeer without
review--exactly where that student had ended the previous year.
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3. Cumuletive review and drill-and-practice sheets were designed for
use during the "one-day-a-week' established for this purpose. A
dialog format wes created so that at least two students could be
mutually supportive end would be provided extended support from the
teacher in learning how to reed, interpret, end translate mathematical

ideas expresset in English and mathematical terms.

Lk, The top five seventh greders of 1962-63 were scheduled with the class
of eighth greders teking Algebre I. Only one of these students hed
scored as high as the 85 percentile on either of the subtests of
the stenderdized test that hed been used. The other four scored be-
tween the 25th and 50th percentile on the same subtests,

This action-based study revealed the effects of quantity end quality of
reinforcement upon performance. Investigetions by Hull (1943), Crespi (1942),
Hutt (1954), end Zeeman (1949), yielded results in egreement on the point that
performence increases as 8 negatively accelerated function with increases in
the amount of reinforcement. 3uttman (1953) end Hutt (1954) manipulated both
quantity end quality. '

Hutt®s investigation is of speciel interest beceuse it is one in which
amount of reinforcement wes veried in two weys, by manipuleting quentity end
quality of reinforcement in e factorially desigyed experiment. Hutt used &

. semiliquid mixture of milk, flour, end water es & basic reinforcer. To pro-

duce three .variations in quality of this basic mixture, Hutt edded citric ecid
to it to meke it sour end lesé accepteble for one group of rets. For another
veriation he added saccherin, producing & mixture which the rets preferred.
The undulterated basic mixture provided the third, intermedieste, veriation in
quality. Different groups of rets were treined to press the bar in the
Skinner box for each of'these.mixtures. Beyond this,.three different sub-

. groups with!n each quality group received different quentities of the aixture.

The three intities were: small, 3 mg.; medium, 12 mg.; end lerge, 50 mg.

The results of the experiment appear in the following teble, where meen
response rate appearg for each of the 9 subgroups in the experiment on the
fifth day of treining. The meen rates entered in the teble show thet both
variebles hed an effect--that of quentity being somewhat greaster than that of
quelity. This, however, mayconly meen thet e wider effective renge of!quanti-
tles then qualities was sempled., Close examination of the entries will show
that there were no }nversions. Increasing quentity led to en increasing re-
aponse rate for each value on the quality dimension. Similerly, the order of
the qhality groups is citric, basic, seccherin for &ll quentity conditions.
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MEAN RATES OF BAR-PRESSING UNDER DIFFERENT COMBINATIONS
OF AMOUNT AND QUALITY OF REINFORCEMENT (HUTT, 1954 )

Quuntity Citric Busic Succharin Meun
Smull 3.0 3.9 5.0' 3.9
Medium L2 6.9 8.0 6.4
Large 8.2 11.1 13.8 11.0
Mean 5.1 7.3 8.9

It is suspected that both quantity and quality of reinforcements were
functioning as interrelated performance verisbles for the sampling of inner
city youth previously deseribed. For to assume thut guentity had dominance
over quality is equivalent to eassuming thet chocqléte nuggets, Jjudiciously

distributed, would haeve achieved the same outcomes.

Reinforcement was also immediste in that no more than four practice exer-
cises were to be completed béfore assessment was made of the S-R bonding and
the scheduled one dey of drill-end-practice, Several independent lines of
evidence suggest that ~esponses spaticlly or temporally near reinforcement
are learned more quickly then responses remote from reinforcement. Tolmen
(1934) showed that rats, running a maze which required two black-whité diserimi-~
nétions, one after the other, learned the second of two discrimlinations more
eaéily then the first. It is well known thet blinds in e complex maze tend to
be mestered in & backward order (Montpellier, 1933). From tae works of Yoshioka

(1929) snd Grice (1942), 1t has been esteblished that rets tend to take & short

path to a gosl rather then & long one. Further, if during thevextinctioh of a
funning response in & straight alley, rets sre blocked &t various distances
from the goal, extinection 13 fore rapid if the"bloeck is placed near the
sterting box then if it is nesr to the goal of the box (Lembert and Solomon,
1952). There is also & clear~cut speed of.locomotion gradient in the behavior
of & rat in & straight runway. The enimel runs faster as it neers the'gdal
(Hull, 193kc). All-of these suggests that lesrning, or perhaps performance,
varies directly with the 1mmediacy with which reward follows response to be
learned. The Eggé gradient, or delay-of-reinforcement gradiént, represents

one of the most importent epplications of conditioning prineiples to more com-

" plex behavioral situations. The goal-gradient hypothesis eas Hull originally
formulated it, is as follows:

“The mechenism...depended upon es an explenatory end integrating principle
is that the gowl reaction gets conditioned the most strongly to the
stimuli preceding it, and the other reasctions of the behavior sequence
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get conditioned to their stimuli progressively weuker as they sre more
remote (in time or space) from the goal reection." (Hull, 1932, pp.
25-26.)

Delayed reinforcements are ineffectusl with inner city youth. Societal
conditions, legion in numbers, pervasive with skin end economic discrimina-
tion, reise question regurding the intent of proponents who advocuete post-
ponement of rewards until tiese youths enter the zdult world, If they are to
estublish & pattern of success along a vertical continuum, then the learning
climate and the controlling adult must engineer immediute gpplicutions of

teward systems thut are not contrived, but relate to further ledrnings.

This writer®'s direct influence over these seventh, eighth, and ninth grade

youths ceased es of the spring of 1963. Case studies made, produced:

1. All of the students completed high schotl, even though et least five
hed been identified by counselors as potential dropouts as soon as

they reech the ege of sixteen.

2. Their interest end achievement rete in mothematics continued through
the eleventh grade, with them eerning en uverage grede of B, and
with all seventh greders of 1962-63 trensferred into #n integrated
senior high school upon reaching grede 10.

3. Two of the five eccelerated seventh greders successfully completed
the celculus, each winning ecademic scholerships to attend presti-

glous eastern colleges.

After the third yeer of implementing this plen, it wes obvious thet these
youths would continue to heve successful experiences in_matbematiCS beceuse
they were now able to enter the excitement of mathematics normally reserved
only for those who are permitted to engege in such experiences eas suggested
by the titles: geometry, trigonometry, probebility, anelytic geometry,

anelysis, celculus. How then could greeter numbers of youths be provided

similar opportunities? The question was also reised as to the probable con-
tributing fectors of elther the orgenization or teeching methods used in ele=-
mentery msthematics that uniformaly meinteined low echievement for such youthé?
Bleck youths in Dede County consistently entered the junior high yeers with et
leest 60% of them achieving below the 25 percentile on subtests of stender-
dized achievement tests. -

From experiences teaching elementery muthematics gelned es & demonstration
teacher since 1965 end enalysis of both "traditionel" and "modern" text:

meterials used, it wes observed:
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That the seuson oir‘ the yeur could be determined by the arithmetic skill

with wvhole numbers being treuted, disgnosed, or drilled.

That such ¢ sequence of lesrning mandated successively ordered repeti-
tions that are stultifying und stitling in that skills were not ordered
in relutive positioning of difficulty, but dépendént uporn perseverance

with ever-increasing numbers of diglts included in numerals. Why must

N 1.1 1° L 2 3
2 - = X3 = AXZ 2o O Sz ...0
2012 789 X precede 2.%X 3 6 or 5 X 3 g or 3 =f Z

That the implications of the field properties for teuaching and seguencing
are only minimally abstracted, thereby establishing interactive contra-
dictions between compatible theories c;i' learning, tesching sequences,
methods suggested by the field properties, and the present ordering of
addition to subtraction 1o multiplicat.ion to division
of 7
‘whole numbers to nonnegutii/e rationsl numbers to integers to

rationals to complex numbers.

That wherezs theoreticol spproaches to geometry mey be compatible with
man-made deductive approaches, they are inapprorriate and fraught with -
frustrations for young learners who from the instant of birth are required

to operate in multidimensions.

That @lthough the modern mathematics revolution enriched the mathemetical
language of elementary teachers and students at the same time, textbooks
introduced more content into the curricuium, the profession hss failed
to meke accessible to nonmathemaﬁically trained clementary teachers
alternatives for teaching that are inherent in the discipline. Little
evidence is available to indicate leadership from the 'professionrin
_suggesting elther sequences or approaches to teaching that are both’
mathematically and pedsgogicelly sound.

That the present elementary mathematics sequence and emphasis upon
singular algorithmic methods a4re devastatingly relevant for msintaining
the prevailing social, economic, and educational conditions of society's
rejects, meny of whom live in America's inner cities. As soon as these
youths begin to feel that school offers hope and begins to understand,
for example, the numﬁer line as & tool for picturlﬁg addition, continued
growth 1s impaired by a truncated number line belng used. Similarly, as
soon &s théy begin to {;ranslete 15-7=x to 7+2=15 and experi-
ence success in applying this, they are forced to forget these relétion-
ships and discriminate between st least fifteen. different stimuli, awk-
wardly executing: '
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How then sre inner city youths ensbled to deal with the negative and
probabilities that are fhe substance of their life styles?

The Eggeriencigg,Méthemﬂtics Series 1s an attempt to muke available to

other studen.s and. teachers of junior high mathematics the features of the

teaching model that has been described. These materials slso reflect attempts

to counteract the effects of conditioned positioning that are direct results

of the sequence of skills in elementary mathematics. These materials indicate

the position taken by its suthors that:

L.

5

The content would be mathematically correct, but approaches for
teaching would be dependent upon simulteneous consideraticns of the

discipline and compatible principles of learning.

Conditioned preferences for positioning with whole nudbers would be
systematically interfered with.

Two and three space geometric conditions and relationships would be
used end only intuitively charucterized with no attempt &t conceptuél
development of deductive ideas until such time that an experience
base has been establishru, thus grappling with the concept of reodi-

ness.

All important ideas would be presented through carefully designed
dialogs, thereby maximizing the possibilities that students would
be encouraged to read msthematics and supﬁofted "talking out" mean-
ings to be inferred. v

Support would be engineered ﬁo enable learners to discriminate among
a field of stimuli to determine those thet must initially be excluded
and those which, although excluded, are related in some ordered
fashion, and which must be 8t some point integrated togethef in some
definite manner, '

Pedagogy deemed vital would be detailed in materials for students
with inte;pretivewdaté provided teachers in & specielly written

Teachers! Commentary.

Student text materials would be thin so as to provide the status
measure of success’ tied to "completing” a textbook, thereby enabling
students to schieve closure in their accomplishments and facilitating
pacing that is determined by either the student or the teacher.
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8. Students would be provided the opportunity, as far as the text
materials were concerned, to explore alternative means fbr arriving
at solutions end selecting for perfection those methods that suited
them best.

9. Upon completion of the series, students would be sble to effectively
function with mathematics instruction thet is more open-ended than
that which is now provided in General Msthemstics sequences. This
“¥un be validated by profiles of achievement evaluated by both the
teacher and the student. Evaluation would be based upon &ccomplish-
ment of those objectives that are most frequently evaluated by

"experts' who design standardized measures of mathematical .achievement.

The position of the authors of the Experiencing Msthematics Series was

nof only influenced by data collected from observations and trial and error
practice, but also from experlmental results obtained from experiments con-
ducted under controlled conditions by psychologists-in guest of answers to how
learning takes place. Signifigantly influencing these authors are the follow-
ing principles: )

generalization and the number of reinforcements;
stimulus intensity;
response generalization;
variables controlling the amount of stimulus generalization;
formatlon of learning sets;
- . principle of sucEeSsive approximations;
patterns of reward; ’
observational learning;

transfer of reflational responding.-

s

Each of -these polnts are amplified in the puragraphs to fdilow.

‘ Generalization and the Number of Reinforcements . \ —
v N "\ .
With continuing reinforcement, the range of stimulus generalization

shows an initial increase. Beyond this point, it has sometimes been found

to show & further increase (Murgolious, 1955) and sometimes to show & decrease
(Beritov, 1924, p. 123; Hovland, 1937d}. On the basis of & summery of 67
Pavlovian experiments, Rezran (1949) suggests that the initial’ increase roy
be followed by a decresse and then & second increase. The magnitudes of
response strength providing the besis for this conclusion are small, however,
and the reality of the detalls of this postulated function is, by no means,
c:rtain.
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Hull (1952, p. 70) has proposed that changes in the form c¢f the generali-
zation gradient with practice depend upon the extent to which the respensec Is -
conditioned to incidental stimuli in the learning situation. Such stimuli
(apperatus noises, movements of the experimenter, sounds of the neating cr
cooling equipment in the ;oom, distinctive odors, und so oh) ure often present
at the time of reinforcement and should acquire s certain degree of potentiol
for eliciting the conditional response eerly in learning. Later on, these
stimuli would be expected. to lose their power to evoke the CR, through extinc-
tion, since they &re apt to be present between, us well as during, trials.
Thus, early in learning, & generalization. test should yield an increasing
response strength as these nongeneralized incidentol stimuli undergo condi-
tioning.

Stimulus Intensity

Since increased stimulus intensity increases the vigor of at least some
conditioned responses, the factor of stimglus intensity enters to complicute
the generalization function for such respénses. Intensities lower thun the
CS will leed to lessened response strength because of generalizution decrement
ehd the directly weaskening effect of the lower intensity. With higher inten-
sitlies, these two factors act ageinst eéch other. Increasingly higher inten-
sities will tend to stfengthen responses through a dynemogenic effect, which
Hull (1949) cells stimulus intensity dynemisam, at the same time that generali-

zation decrement tends to weeken the responses

The form.of the geﬂeralization function produced. by variqtions'in inten~

sity will depend upon the reletive contributions of these two processes. At

the very best, it is to be predicted that the generalization gredient for
atimuli more intense than the CS will be flatter then the one obtained with
weaker stimuli,

Response Generalization

The prirnciple of stimulus generalizaticn, staeted somewhat sbstractly, is
that an organism which has lesrned to respond in & certein way to stimulus S,

has thereby learned also to respond inla similar way to a different stimulus

'8!, The coupterpa;§ of the response side is us follows: if an organism has

learned to react with response R to & stimulus S, 1t has also learned
thereby to react with response R!', which is unlike R, ULut in some respects
eguivelent to it. Wickens (1943, 1648) has described two experiments on
response generalization involving finger withdrawel. In these studies, en
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extensor response wes first conditioned by puiring o tone with @ mild shock

to the finger. During this originual conditioning, the subject sut ot the
uppuratus with the palm down, tae middle finger resting on the sheckeudninicter-
ing eleetrode. After conditlioning, the subjeet turned his hend over so that
the palm wus now upe Undex these clrcumstances, most of the subjeéis responded
tc the CS with o flexor responsg, demonstruting response generulizution. In
uddition, one of these experiments (Wickens, 1948) successiully demonstrated
stimulus generulizatién of the gcneralizéd respense.  That is, the flexcr
responge: trunsierred in reduced strength to tones other thean the specific one
used ug @ CS. Other studies of response generalization have reen conducted

by Antonitic (1951), Arnold (1945), und Ly Wiiliams (1941).

Variables Controlling the Amount of' Stimulus Generulizution

At the most genernl level, there is good cvidence thot the breudth of
the generslization gredient increascs in the strength of the conditicned

response, The evidence for this conclusion is to be found in the facts that:

l. increasing numbers of reinforcements broaden the gencralization

gradient (ulthough @ subsequent nurrowing muy occur),

2, the generallization gradient steepens with extinction unless treining

was under conditions of intermittent reinforcement,

3. 1increased motivation incrcases the runge of the generslizstion

gradient, and

L, the gencrslization gradiént is flatter following iﬁ}ermitﬁent

_reinforccment than following continuousAreinforcement.

It hus also been shown thut the form of the generalization gradient can
be influenced by the iﬂtensity of the test stimuli. If @ responae is condi- .
tioned to & particular stimulus snd then tested with stimull which are both

wesker and stronger thun the training stimulus, the amount of generulization

.will be greater for the stronger stimuli than it will be for the weuker, ‘In

experiments on the generalization of olassicully ccnditioned responses, this
stirulus-intensity effect may be so powerful us to obscure the generslization
gradient. ’

Firelly, the extent of generalizutibn depends upon the conditions of
treining. If & response is established with the procedures of diseriminstion
learning, the generalizétion gredient is steeper then it 1s following training
in whizh no discrimination is required.
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The Formation of Learning Sets

In many areas of learning, practice on & series of leerning tasks leads
to an improvement of the organism's sbility to deal with learning situations
involved. This is & genersl stutement which apparently Qpplies at all levels
of task complexity. Repeated conditioning and extinction inereusc¢ the rapidity
with which these processes occur (Bullock snd Smith, 1953). The number of
trials required to learn & list of nonsense syllables ﬁecrcascs by sbout 55
percent with practice on & series of a dozen lists (Meyers und Miles, 1953 ),
And there is a remarkeble improvement in the ubility of organisms of several
species to muster discriminstion problems with practice at making such dis-
criminations. Haorlow (1949, 1959) refers to such improvements us the formu-
tion of learning sets and explains leurning sets in terms of error factor
theogi, which will be treated lster.

The clessic study of lesrning sets (Herow, 1949) was one in vhich
monkeys learned a series of over 300 diseriminations in the Wisconsin Generasl
Test Appuretus, each presented for 6 trials, What is striking is the great
improvement in performsnce over the series of problems. On the fingl block,
the typieal performance is chance (50 percent on the first trisl and nearly
perfect from then on). Ocqasional errors do occur, for reasons to be dis-
cussed later. But these are relatively infrequent und appear only once in
about 20 trials, as is indicated by the leveling of the function for prob-
lems 201-312 at about 95 percent.

Principle of Successive Approximations

Skinner describes 8 simple experiment that 11lustrates the shaping up of
response patterns through reinforeing successive approximations. In the

- Skinner experiment, & pigeon is placed in & box where its behavior mey be

observed through & one-wey screen. The pigeon can be fed by using & small
food tray that is operate& elec%fically. The behavior to be developed is

that of reising the head sbove & given height. A scale is pinned on the

far wall of the box in order to observe the height of the pigeon's head.
Initially, the experimenter observed the height at which the head of the
plgeon is normally held. Then & line on the scule is selected that is reached
only infreguently by the pigeon. Whenever the pigeon's head comes up to this
height, it i5 rewarded with food. Almost immediately, there is a change in
the freguency with which the head 1s reised up to the line.; Also, the pigeon,
on occasions, raises its head higher than the rewarded height. ;The experi-

.menter next selects a second and higher height on the scale and reinforces the
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pigeon only when the head is ruised up to this new height. Again there is u
change in the frequency with which the heud is roised up to the new line, and

agein the pigeon occasionaily raises its head above the line.

Patterns of Reward

Under laboratory conditions it ig possibie to dispense reinforcers for
every desired response or dispense m intermittently asccording to some
schedule or plan. Generally spea@; continuous reinforecement results in
the more rapid zcguisition of responses, but once leasrned, the behavior is
more stuble and resistant to extinctién if it has been acquired on an inter-
mi ttent schedule.

With a fixed ration schedulé, very stable rates of response are set up,
with the speed of respon<e varying positively with the frequency of the rein-
forcements. On & fixed interval schedule, the rate of response is low imme-
diastely after a reinforcement but increases rapidly as the time for the next

reinforcement approaches.

In laboratory studies, the effects of both veriable-ratioc and variable-
interval schedules have been investigated. Variable schedules result in
very stable rates of response and generally speaking, in increused resistuance

to extinction.

Observuational Learning

If someone were to ask how we acquired new response patterns, current

- . stimulus-response theory has & reasonably pat answer: by reinforcement of
variations in behavior that successively approximate the final form desired.
In shaping a2 behavior sequence by successive approximations, we wait for and
then reinfaorce some responsé that is at least érossly similar to the first
element of the final pattern desired.. Thereafter, reinforcement is provided
only for variations of this first element that correspond more closely to the
one desired. After the first element of & series is learned, we go on to
teach the second element in a similar menner; and this is chained to the first
element. After the two are learned, they are chained to the third element,
and so on. Skinner was one of the first to describe the shaping method as‘;
means for increasing an organism®s repertoire. The )rocedure is often illus-

trated by training enimals to perform tricks or ¢ompli'x behavioral sequences

‘that meke an interesting spectacle. Thus, pigeons can be trained to play
competitive ping-pong, & raccoon to put & basketball through a hoop, a mynah
*ird to say strings of English words, and so forth. Shaping an enimal to
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perfcrm such 2 chair hos by now become s stundurd leborutory cxercise in most

college courses in learning.

Shuping through differentiul reinforecement is indeed un important method
for estublishing new responses, but 15 it the only method? Exuminution of
everydey leorning by human beings suggests znother method, and i{n ulmost ull
cages 1t is more efficient thun the shuplng methode This other method is
simply to hasve the leorner observe someone else performing the response thut
the learner is to acguire. By this means, the leurner cun often perform the
novel responses sometime luter without ever heving performed them before or
huving been reinforced for_them {since they have never occurred before). It
seems obvious that & large portion of human learning is cbservetionsl and, in
one sense, imitutive., It is cbvious too, thet many skills, (e.g., driving o
car, pronouncing foreign words) are learned more reedily by this method thun
they would be were the successive approximetion method (without verbal instruc-

tions) used exclusively.

In several papers, Bandura (1962, 1965) has pointed out the ubiquity and
efficiency of such observstionul lesrning in humans and hes emphusized its
unique features not found in the stundard persdigms of shaping und instru-
mental conditioning. He has mlso cuarried out an admirable series of studies
with young children thet throw light upon the veriables influencing such

cobservutlional learning.

In the typical experiment, & kindergarten child (the subject) sits and
watches some person (the mcdel)_perform 8 particular behavioral sequence.
Later, the subject is tested under specified conditions to determine téywhat
extent his beffavior nov mimics that displayed by the model. What he does is
to imitate the model. A variety of factors can be varied in tlits situationm,
and meny cen be shown to affect the extent of imitative behavior performed by
the subject. We list 8 fey of those studied by Bandura:

A, Stimulus properties of the model

1. The model's age, sex, end status relative to thst of the subject.
High status models are more imitated.

2. Model's similarity to the subject: the model is unother child in
the same roomy a chfld in & movie,; an animal character in a movie
cartoon, etc., Imitation induced in the subject decremses as the

model is made moreldissimilar to the real person.
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B, Type of behavior exemplified by the model

1, Novel skills vs novel sequences of known responses. Presumsbly,
the more complex the skills, the poorer the degree of imitation

after one observation trial.

2. Hostile or aggressive responses. These are imitated to a high

degree,

3. Stendards of self-reward for good vs bad performances. The sube
jeet will sdopt self-reward standards simller to those of model.
Also, the subject will imitate the type of moral standards exhi-
bited by.an adult model,

C. Consequences of model!s behavior

1. Whether model's behavior is rewsrded, punished, or "ignored"
(neither reinforced nor punished) by other sgents in the drama,
Rewarded behaviors of the model are more likely to be imltated.

D. Motivational set given to the subjgct

1. Instructions given the subject before he observes the model
provide him with‘high or low motivation to pay atte:tion to and
learn the model's behavior. High motivation might be produced
by telling the subjeet that he will-be paid commensurate with

how much of the model!s behavior he can reproduce on a later test.

Under minimal instructions, learning is classified mainly as
"{ncidental",

2, Motiveting instructions after the subject views the model and
before he is tested. This aids in distinguishing learning from
performance of imltative responses.

This listing of variasbles in the observational learning situation is not

exhaustive; 1t is intended to show the range of possibilities. A wide range
of behaviors can be transmitted under these conditions by the model and with
the effect that the fidelity of the subject's mimicry (even under inecidental
learning conditions) is often remarkable. ‘ )

Transfer of Relational Responding

* -All theoretical approaches to discrimination learning begin by trying
to specify, either formally or intuitively, what it is that & subject has
learned in his discrimination training. How are we to characterize the sub-

Ject?s knowledge gained by this educational procedure? For behaviorists,
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this question gets translated into one about stimulus control of responses:
what is the effective stimulus CONTROLLING THE SUBJECT!S discriminative per-

formance? At one level of snalysis, ‘practically all theories snswer this

general question in & similar manner: the effective stimulus variable that
cohes eventuully to control discriminative performance is that feature (cue,
attribute, etc.) or set of features present in S+ and absent (or different)
in S-, ©Such features are called rglevaht cues becsuse thelr vurietions
correlate with presence or zbsence of reinforcement for responding. Cues nnt

so correlated are termed irrelevan<w.

But s.et us consider s problem where the relevent cues consist of differ-
ent valuéi along some ordered stimulus continuum (such as size, brightness or
heaviness, etc.). For example, suppose a monkey is trained to use size as &
cue for securing a food reward. The setup may consist of simultaneously pre-
senting two boxés between which the monkey is to choose; the one containing
the reward has a top with an ares of 160 square centimeters, whereas the one
contaiﬁing no reward has a smaller top, 100 sguare centimeters in area,  The
relational tﬁeory supposes that in this situation, the subject would learn the
relation "the larger area is correct”. The absolute theory supposes that the
subject has iearned.specific stimulus-response connections; in particular, the
rewarded stimulus (160) wher-as the response is inhibited to the value of the

nonrevarded stimulus (100).

Which mode of description of "what is learned" is better is more than a
matter of taste, because transfer tests with new stimuli provide us with data
for inferring what the subject has learned in the 160 vs 100 situation. If
the subject learned a relation ("choose the larger one & the stimuli"), then
he should in some degree be able to transfer his response to this .situetion
to new stimulus pairs differing from those used in training. That is, the
ralation he has learned is one that transcends the specific stimulus pair used
to exemplify the relation. Thus, if we test the animal with the new pair,
256 vs 160, he should still choose the larger stimulus in this pair--hamely,
256--1in preference to 160, despite the fact that 160 was rewarded -in the
prior training series. The usual experimental result is*thﬁt animals do
choose the 256 stimulus in preference to the 169 stimulus, That is, they
transpose the relation "larger" elong the size continuum. Such studies are
thus called transposition experiments.

Conclusion . —

" At best, the teaching model in the Experiencing Mathematics Series is a

stopgap measure. The very fact that such & non-dead-end progrem was forced
T0 ’ ) ’

-
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to come into existence vaelidetes the assumption that all is not well in the
kindergerten to sixth grade progrem. The first teeching model demonstrated
what was possible when energies are directed towards esteblishing irrelevant
teaching end learning conditions, assuming thet relevance infers appropriete-
ness to or maintenance of the existing condition or state of being. It also

demonstrates & strategy for enabling students to escape the doldrums of mathe-

matics school experience at the secondery level which are equally es dis-

enchenting as their methemstical leerning experiences were et the elementaery
levels. Even inner city youth with television sets in every household know
that more then 220,000 miles can be traversed in four days of travel, but
their sequence of learning insists that this is too difficult for L-8 year
old minds to comprehend. Wherein is there excitement and relevance for future
societies? Staid leboratory or quizzicel gemes provide temporsl excitement,
but freeze upward mobilities. ’

It is imperetive that teaching stretegies, pedegogy, end the discipline
of mathematics offer inner c¢ity youth experiences:

that are not as

- grey, dull, end monotonous as the physicel structure in which
these youths live.

or as

- berren and as depressing as the small playground arees surrounding
their homes if such sre aveilsble in their neighborhoods.

or as

- uneventful and unexciting as the many hours each day they while
away the time,-peering out of the windows of & concrete or
brownstone prison called home, waiting for & guerdien to return
with & pittance of funds to purchase a few mursels of food for
stemachs aegonizing in pain.

. Further, they should not be provided a curriculum thet is as

- crowded end cluttered and 8s cold ss the flats they inhebit with
wall-to-wall people., ‘

or as

- overvhelming, chellenging, end defeeting es their efforts are
in attempting to do more than just survive.

Tl
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PerhapsAu tew first steps is the exsmination of the following basie

assumptions:

1.

6‘

Thet inner ecity youths behave in those weys that usre expected by
the model adult figures.

Thut the nature ol the diseipline of mathemetics mukes ut least
limited inferences for ubstrueting appropriate teuching strategies

und sequences.

That there exist some compatible theories and prineiples of leurning
which should be employed. '

Thet 1f changes sre to be effected in the amount, rate, or quality
of mathem “ies that youths are to learn, then such' changes will only
occur when the conditions for learning, the nuture of teaching, s&nd
the relstive positioning of concepts and skills in order of diffi-
culty sre manipulated.

Thet the nature and intensity of reinforcers may be functions of the -
learners! social buckground, the discipline, and the predisposition.

of the controlling adult figures.

That since social learnings are acquired thrbugh imitation, it

therefore 1s vital that there exist in euch classroom, teachers

. competent in subject matter, and who u#re also in-tuned to the pre-

carious needs of youth and society. Such teachers must ulso be come-
mitted to facilitating deiinations of identities and thereby capuble
of providing strength to fejected youths as these youths grope with
executing control umid the dynamics of entugonistie elements, each
yielding forces capable of rendering discontinuities in their very
being.

‘ Mathematies eduestors are morally and professionully obligated to explore

in greater depth the implications of resesrch und to commit those resources

mm%uym:ﬂwuﬁtMSmtmm%unymn%&Mmdmwhﬁmtowwhe

those competencies needed by fully functioning persons. What, then, is our

commtment towerds developing . theory of instruction for soclety®s rejects?

Remember, that the pedagogy that we design end implement todsy, returns in the

tomorrows. We cannot escape eaccountability!
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THE LABORATORY APFROACH TO TEACHING

e . MATHEMATICS IN TJE INNER CITY

Charles E. Allen
Los Angeles City Unified School District

A laboratory is defined as e building or room fitted up for conducting
scientific experiments, eanalyses, or similer work. It is @ depertment--es in
e factory--for research, testing, and experimental technicel work. Thus; a
methemetics laberetory wouid be one fitted up for conducting mathematical
experiments, The laboratory approach would then be one that provides the
student with opportunity to conduct experiments, meke enelyses, reseerch &

perticulaer concept, or test a hypothesis. -

My experiments have convinced me that the leboratory epproech--as eny
approach--will be &s successful as the teacher using it. This approach.is
needed &8s bedly in the outer city &s in the inner city. Like all approaches,
the leboratory will work as well with fest learners as it does with slow.
learners. This approach is heavily dependent upon pedagogy. It is greatly
enhanced by the clessroom atmosphere. The laboratory approach succeeds or
fails regerdless of the manipulative obJectq being used. ‘

Todey, we find meny gimmicks being used in the mathematics cleassroom.
Acceptence of the leboratory- aepproach has opened the floodgetes for all kinds
end types of gimmicks. I want to caution egeinst @n overemphasis of the
gimmick., While ihey are valuable s motivational devices, the gimmicks must
be elgorithmic. They must be symbolic as well es functionel. To paraphrese
Dr. P%lya, eny gimmick used must be elegant. The elegance of the gimmick will
vary directly &s the number of ideas in it end will very inversely es the
effort it tekes to see these ideas. I sincerely believe thet any gimmick or
ﬁedium used to teéch mathematics should serve only as & cosmetic that enhances
the beauty of the mathematical concept. Perheps, like & cosmetic, the gimmick
should be washed off at the end'of each dey.

. Manipuiative objects have prover very successful in the leboratory
epproach. They have & very high motivetional value. The secret is to exploit
this motivational velue while it exists end to releuse it befcre the object
has become & bore. The student must be introduced to the object and allowed
time to free-play with it. He must be allowed‘to stretch the rubber bends
and even to shoot them. He must be allowed to stack the poker 'chips, design

_with the rods and blocks, explore the calculator's keyboard with no particu-

lar purpose in mind.
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Tusk cards have proven useful in introducing the student to the object,
allowing him the free-play in a structured manner, and then scquentiolly
leuding him to discover & particular concept. With task curds, one must xeep

the reading level ot least two grade levels below the mathematical level.

'My experiences huve ulso convinced me that the slow learner doesn’t
always have to touch the manipulstive object. His weukness i1g in his inability
to locate an idee in his mind und to bring it to the forefront. If the-tea-
cher holds the object up in front of the class, this is sufficient for the
student to locate the objéct and call the object forwurd. Most slow leurhers

are sble to manipulate this obJject mentully. If the desire is to transfer the

.student to some ebstract concept, then perhaps we should allow him only u

mental contact with the object.

Calculators, computers, and terminalsbhave proveﬂ very hot items in the
mathemstics laboratéry. However, I feel that very little softwasre has been
developéd to justify the expenditure for these items. They cannot be pur-
chased Just to make the student cohpetent with the keyboasrds. Our objective
should not be to teach only computer progremming. The student must use these
calculators and computers to learn mathemétics. I also feel theat the respon-
sibility of developing software rests squarely on the shoulders of' the pro-
ducers of the herdware. They pust, as it is evidently so, use classroom

teachers to write this softwere material. N

\ Games, competitions, and grouping have proven highly successful in the

-'léboratory approach} Very fe': games have written directions that the slow

learne@ can réad and understand by himself. Quite often, the time nceded to
explain and introduce a game_could well be useq;to teagh the concept in @

more traditional approach. Very few teachers have the ability to intrcduce
games and meintain a high level of interest in the game. The inner city child
oompétes in his everyday life. Why not allow him to compete in the mathematics
classroom? Through grouping initially, the stigws of defeat 1is shared, How
to meet & failure pnd overcome:it is a very iﬁporﬁant lesson for the inner
city child as well as the outer city child. I feel thet wost of our dropouts
at Berkeley are the gids from suburbia who have nuver failed in their life
until they get to Be%keley. “Our success-oriented educetional system has not
taught them how to live with failure. It has, in fact, done & poor job. of
teaching them how to' live with success.

The selection of the best gemes, the decision of when to inject competi-
tion, and the selection of groups involve an expertise that 1s not found in

the typicel classroom teacher. Producers of materials must assume the
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responsibility for including suggestions or giving directions for performing
the tashs in o minimum cmount of verbisge. They must ulso give sowe consideru-
tion to supplementing the typical teascher's personzlity with exciting und
innovative student msterials. Producers of minipulutive objeets must likewise
ussume z responsibility for sof'twure to z2ccompuny the objeets. They must be
prectienl ond concern themselves with the umount of work involved in setting
up u typical ecliass with manipulative objegts.' They must give some considera-
tion for in-service training of the teachérs to use the objects suceessfully.
It might be indiceted here thet teachers must be involved with the Lubo.  tory

approgch in the same munner that-they ure to involve their students with it,

Which direction, then, is the mathemutics laboratory to follow? Is it
to become merely a replica of the science luboretory? Does this type -of
laboratory produce the desired number of scientists? Does this type of laboru-
tory work successfully with the slow learncr? Has this type of laboratory
found tremendous success in the inner eity? I think not! The slow
learner and.moét of the inner city students find it difficult reading the
science text to obtain thelr theory end then applying this theory in the

laboratory cxperiment.

Perhaps the mothematics luboratory is to dévelop along the lines of’fﬁé;
"shop" classes. A student is given & job assignment or project to do, and
then he is requiredlto report on this Job. Perhaps he is to stitch a curve,
build 2 model, stack blocks, draw lfnes,vmeasure distances, duplicate a tupe
dn 4 caleuletor, or even fold puper. Once the job is wecomplished, the student
is then asked to complete some task cards that will lead him to discover the

"mathemaéticel concept related to his job assignment. The reporting session

could include many asctivities such a5 verbal cxplanation to the class, written
data on o taeble or chart, chering of ideas #bout the. job with a co-worker,

or merely displeaying the finished product for the eritical eyes of the class.

“A prototype of a laboratory assignment might suggest more specifically
what I think o mathematics leboratory should be. The students arrive at the
laboratory ﬁ;ﬁay to hear the Mission Impossible theme music being played con s
tape recorder or reccrd player. They are ﬁanded sealed envelopes with -
instrurtion printed on them, "DO NOT OPEN UNTIL TOLD TO DG SO." After all
the students are se'tea, the, tape ;eco;der greets them ahd indicates that the
head ‘men cannot be there today, but the teacher will cerry on in his absence.
The -agents sre t® pay close attention to the teecher as he is one of the

sharpest agents in the organization. (Teacher smiles.)

.-
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Each student is instructed to open his envelope which contains six

cubical
will be
1.

2.

3.

L,

5
6.

Te
8.
9.

10.

counting blocks end & task card (4 X 6 index card). On the task card
many activities such as the following:

You must be competent in measuring with these blocks. How long
(in blocks) is your desk, book, the room, etc.?

You must learn tc develop or reproduce arrangements rapidly. How
many different arrangements of the six blocks can you make?

How meny arrangements are there if -each block touches only two other
blocks? . .

How many arrangemesnus of the blocks could be folded to make a cube?

You must become a master with five blocks.

How meny different patterns can you make with five blocks if all
blocks must touch each other flush (side-by-side)?

PENTAMINOES.

Three other agents have the same color blocks as you have.

Get with them and await instructions for your team.

How meny different ways can your team stack the blocks into perfect
stacke? (No blocks left over and a solid formétion.)

Make a tinfoil cover for your team!'s favorite formetion.

Draw and cut out a paper psttern for a container to hold your 24
blocks. : C

Make a cardboard container for the formation selected by your team.
You must measurc the surface.area of each of the team's containers.”

Which arrangement has the maximum surface area? the minimim surface

area?

Your team must complete all the questions on your task cards'. Be
prepared for any member of your team to report to the class}

DO NOT TELL ANYONE WHAT YOU HAVE DONE ON THIS MISSION!?!

RETURN YOUR BLOCKS TO THE ENVELOPE WITH YOUR TASK CARD AFTER EACH
DAY'S ASSIGNMENT! REMEMBER YOUR ENVOLOPE NUMBER!

What are the implications for the types of text materials that will be
produced if & mathematics -laboratory is to become & reality? It will be more
than one page in a text titled, "Math Lab".. The lavoratory approach must
permeate througaout the entire text materials. The paperback books will be
purely consumable! They will be changed frequently, as the approach is con-
ducive to innovating and creating.. The studente will be asked, "Can you solve
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this?" rather than told to, "Solve this!" Guessing c¢xercises will be provided
for in the text. Home fun will replace homework. A concept will be intre-

duced threough on uetivity, rroject, cr game.

The teacﬁer will be given the concept and a few suggestions, then told
to improvise. The student und teocher will have muximum room for changing
the book's approach (many paths to the sume mountain). Fomiliar gaﬁgets will
be used to introduce unfamilisr concepts and unfemiliesr gadgets will get
their introduction as a familiar concept is being presented. Humor end fun
will replace the usual dreb approaches in truditional texts. We must compete
with Laugh-In! Audio-visual aids and multisensory media will be used us we
compete with television commercials. The teacher will be sble tc rapidly
complete the student exercises and thus obtein a more than adequate picture
of what is being attempted. Teacher guides will be in the form of diearies
that give one successful teacherts method of attack. Concepts will be pre-
sented in meny different ways. The student will be conditioned to look meny -
different weys at a problem.

Every facet of the materials must be geared toward developing ldarning
as creative self-direction. Educstion will become not 2 prepesration for
living in the future; rather, a preperastion by living in the present. Like
the best materials and the best teacher, the luboratory approach will have
high spots end low spots. No one will exper* to remsin on the mountain top!
What is most importent, everyone will know that there is 2 mountain top!
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REACTIOH TO THE PANEL

~ . : ©oWilldam M. Fitzgersld

Micnigan Stete University

When reacting to the two papers of Mrs. Collins and Mr. Alien, 'I-am
impregsed iwith the contrasts of the different points of view, each of which
is velid when one is considering certain particular aspects of o mathematics

classroom learning situation.
I would characterize Mrs. Collins' raper as convergent relying rather -
highly upon an S-R psychology. I feu: she places too much faith in psychology

being helpful in creating a healthy methematics learning environment.

‘The charabteiistics of the classroom which is described by Mrs. Collins L
provides for us a. good thepreticbl basis for this healthy learning cnvironment. ,x
" These cheracteristics are: '

\f

1. higher expectations;
© 2, student involvement in decision making;
3. .inecreasing comfort of thé learners;

%, use of natural language;

5.. prior Mtalk through! of cbnpepts (sdvance organizers);

6. special days for individual skill building;

T. 4rfimediate checking and correcting of' pfoblems. . ’ -

The results seem highly desirable when children di;piay two and one-half
. 'years of growth in one year, and when’mqst of the children were motivated to

buy their own textbooks.

We were not told what the "Exﬁeriencing Mathemstics Series" was, how i’ :

was being dsed, nor who wrote it. The nine ﬁositions takeh by ‘the authors
are genersl statements vhich would gein vide agreeuwent, but without specific
example§, they ‘are not very helpful. To claim that such a series is based on
the principles of S-R psychology as shé deécribes‘them, seems to me to be
irrelevent to mathematics instruction. The resgarch cited refers to mnnkéys, :‘ s
rats, and pigeons lesrning cute_little.things or people léérning'to refrain’
from shbcking themselves or to memorize nonsense syllablesl‘ It may be true
-~1et this kind of orientation towerd mathehﬂtiqs instructions-has, in fact,
:Eeen the cause of many'of our problems-in mathemgticé teaéhing'rather thanf

réqUesting.solutions.,’Isu'tAit that mény poor teachers are "intensifying the
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stimuli" in order to obtain better successive upproximution to the long divi-
sion ulgorithm?

Or. the other hand, Mr. ~llen's puper represents o rather divergent coneopt
of the mathemstics leurning environment. My impression is that he feels thut
mathematics should be leurned in s laboratory teaching situatién, that the
classrooms should provide & wide variety of experiences for children, thut
possibly we should throw away the text end that through the learning experi-
ence in the leboretory every child will achieve and be successful.

When one considers s mathematics clessroom us u whole, and I mean here
a8 healthy mathematics clessroom, then one can appreciate the fact the cluss-
room 1s en extremely complex phenomenon. And, in fact, a rather large collec-
tion of seemingly contredictory phenomenon. Let me cite some examples. First,
in any healthy mathemotics léarning classroom there has to be both en element

of'cooperation and an element of competition. Theée two cheraecteristics tend

7tomcmuwmmm,WtImmkmemﬁemwhofwmdﬂmbmhwtmﬁ

in the classroom can be seen in the way Laymen and Robert Allen have devised
techniques to introduce Equations gemes tournaments. Suppose one hed & cless
of thirty students end wished to conduct an Eguatioﬁs game tournement for one
period each week for six weeks. DBegin by meking a preliminery estimate of
each child's ebility to pley Eguations geme and rank order the students from
one to thirty. This could be done in & very subjective fashion because the
procedure developed is self-correcting. Three~-man teams asre formed so that
there are ten teams in the rcom. Easch team consists of one of the brighter
kids, one of the middle kids, end one of the slower kids in the room. For
the first playing session, the children ere asked to pley gemes in groups of
three, but not with their team merbers. Instead, there asse ten tables in the
room. These are ordered from top tc bottom--cne to ten. At table number one
are the three best players in the room, at table number two are the three next
best players and so forth, such that st table -ten will be the three poorest

players in the room.

At the end of the first period of play, and before the beginning of the
second period of play*during the next week, the winner at each table is moved "
to the tab%e above -anll the loser of each table is moved to the table below.
Therefore, through time, children tend to be pleying with other children that
gre at their same skill level. Thus, the competition is fair. The coopera-
tion comes in the team scoring and team effort. All of the students® scores
are sdded into their totel teem score. The slower student usuelly contributes

more points then the faster student to the teem because the slower students
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rlaoy simpler and faster games. Thueg, we have u good illustrution of = cless-
room setting in which both the competitive snd.the cooperative uspeets ure

used to the udvuntuge of lesrning situation,

A cecond example of contradictory phenomenon is the role of sucecess und
failure in the clussroom. Mr. Allen referred to the success-oriented curricu-
lum in schools that has caused the drop-outs at Berkeley. While it certuinl:
is true thut many places in school don't tell the children the truth about
their inadequacies, it's at least equally true that in meny places in school
we continually tell the children about their inedequacies or at leust what we
view as inadequuacies, In other words, much of the school experience is
failure-oriented experience for children. Children operate under the threut
of failure 85 a busie motivator in meny situstions. Another phtenomera is the
relative role of work in groups as opposed to individusl work. Both group
work and individual work hus a proper place in a successful mathematics learn-

ing study.

Still another contradiction is the relative emphosis upon conceptualiza-
tion and understanding of methematical ideas as opposed to prectice in skill
development. Another contrgdiction arises from the role of & classroom group
discovery in an exciting learning situation as opposed to the idea that mathe-
matics can be thought of as contempletive behavior, We have the contradic-
tion of the cultural biss of stendardized teé%g in mathematics versus the
argument thet mathematics érovides culture-sree content, and thus provides
possibilities for children in deprived asreas, We have documents such as the
Cambridge Conference Report on the correlation of &lementary science and
mathematics and the S%SG Report No. 8 which shows no significant attitude

.changes when science is used 8s a motivator 6f mathematical ideas, We have

the contradiction of attempting to predstermine what the mathematics curricu-

lum shall be, and at the seme time, to attempt to provide for individual

learning characteristics of children. It is unfortunate thet we were not
able to have the paper on classroom atmosphere written as was planned for
this conference® because, in some ways, the classroom atmosphere may be the
mos; important characteristic of & mathematics élaserOm that we could con-
sider.

-~

* N i
Mr, Ogie Wilkerson of the St. Louis Public Schools was invited to pre-
sent @ paper on classroom stmosphere. He was unable to atterd the conference

due to illness,
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Let’me describe vhat I .meon by heulthy wmathemetics classrcom ntmospherea. . -
A heﬁlthf classrcom stmosphere éou%d Le cne in which there is v degree of truQF‘
between the teacher ocnd the student, and belween student end stydeat; cne in
which there’is a spirit of inguiry both on the part of the- teacher und on the
part of' the student., It is one in which the inguiry is oimed toward the solu-

tion of Teul problems--problems that arc sensed by the chil&rcn and problems

o

. wvhich they feel need answering. The uolutlon to these pvoblems urises out of
the cooperative efforts of the children and the tesacher, 1Thcrg is tha Teeling
of' 'suceess irn an achievement, and reports ‘of the successful zchievement to the
_children themselves, to the teachers, and to the pa¥ents. The healthy class-

) room has oppértunity for the c¢hildren to participate in a variety of activities
o . at any time, and one in whiel' there is an excitement for the leayning taxlng

place. : . . 3

If the description above rep}ésents a ele ssroon-\uth an idesl _tmospheze,
. what prohibits their existerice so often? IEISu, many classes thct are ufnl- ! —
-healthy from un tmospheric point.of view are permeated with ulatrust. _Vhy - ‘
‘do teachers not trust students und why do students not: trust teuchers? To
" what extent is this because the teacher imposes the étanda:d'taské and gOJls
upen the students and, actudl1y establ;shes a competltlve dtmosphere between
tho students. -How many tlmes havc we seen cliassrooms wherc the rule is that
if you tell other children the angwers, it will hurt you. In other vords, we
- establish the ettlng in vhlch 1mparting of knowledge is undeslrablu and we .
L call this an edyucetiodnal system. DMsny classrooms do not reflect a spirit of-
Sy inguiry. Might this be because teachers are. saying “to students, "Let me tell
you what ii is you are 1nterésted in" ‘In many ﬁlussrooms, children are nqt
Iworking on the problems that are resl to them. If Johnny can mgw.'B lawms
in 3 hours, let him do it. In how meny ceses is thé féq;'problem the child
is trying to sqlvé, "How do I get this teacher.off my back? 1In how many
cases is the main idesa to get by with the minimum expectation? In how many.
‘classrooms is everyone expeétéd to oEtain the séme concept or lesrn the same
task at the sameutimev How often do we huve a 51tuat10n vhere the idea is
to get ‘hrough his drudgery so we can get to fhe errlchment w0rk9 Why 1sn’t
.all nk\%‘cou sidered enrichment? -

s N L " Recently T vas in 8 fourth grade class in an inner c1ty school in Michi-

~i ’ " gan vhere. the teacher hed 6. children lined up st the front chalkboard.’ The

» - ‘rest wefe sfftigé qﬁietly'in their sects. Each’éﬁild at the front of the
‘boerd had a divislion problem witﬁ one-digit éivisor end three-digit dividen&.
The children solved 1heir-problems und returned té their seats. Then, eéch

- child in turn was'Esked.tq go to. the front and using a pointer, explain his

8
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‘the classroom is so complex, it is difficult to peme specifie steps that could .

.behaved differéntly. fhere could have been a greater ‘variety of materials

mathematics classroom. In such a stﬁdy; one would describe all of =he kinds

dents end by teéchers, and the guaentity and quality of answers given to ques-

problem. It would go something like this{' "My problem was %o &iﬁide T into
396. Seven wen't go ifto 2. Seven into- 29 goes U +times. TFour times
seven is 28, T drumfyw line and subbtruact. FLight from nine is 1. Two from
two is O. I bring down the 6. Séven goes into 16‘ tvice. Two times 7T

is -1, I drav my liﬁe and subtruct. TFour from 6 .is 2. My problem was
to divide 296 by 7. The quotient is L2 and the Yemsinder is 2."

Off to the side of this problem one could see a string of computations

including
2x 7= 1
3IxX7=21
, bk x7=28

-5 XT =35

When all six of ‘the children had completed giving descriptions of their prob-

lems with precisely the same ritual with esch desaript%on,'and cnly the num-
bers being changed, thgllesson was consiﬁered to be complete. Tﬁerefare; in

o half hour time, the entire class of fourth grade children éxamined 6 iden-
ticel division problems, had all 6 of them expleined in minute detsil. Re-
presented in that half hour were some aspects of what I might call & healthy
learning_situatioh, but elso many aspects which I would call unhealthy.

Generully, the‘si;hation‘would have o be called étultifying. But because

, ‘be taken io improve the learning environment. Clearly, -the teacher could have

being used in the classroom. Certainly more of thgbchildren should have been

actively involved than were.

This brings-brings me to a proposal which I would iike to make to the.
Board of SMSG. I would propose thet SMSG engage in & research project in-
volving & rather careful study of school mathematics classrooms, and through

the study develop & concise dééc@iption_of vhat one might mean by a healthy

of .teacher behavior.whicﬁ-hight be desirable in certein ciréums;ances, and. -
those kinds4of teacher behav{or which might be undgsirable in certain circum-
stances.’ Related to this, one could describe various kinds of student behavior, -
various kinds of haterial tﬁat*&re‘availeble,‘and how the'materjals ere used.

The study could observe preciseiy what mathematical ldess exiét in the cless-
room at any giveh time and how to introduce mathematical ideas to-2 classroom. .

One could'study the qguantity and qualiiy of questions;that are aékedlby stu-

tions, _One could study the varipﬁs weys to provide for individuel skill '
85 A ' '
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development, and to record individusl skill profiles for each child. I would

see after 4 yesr of study, thut the dcvelepment of diusgnostic teums thut would

T o inte & clugsroom, meke purticuler cbservetions and meusurements, und be
7] 3 ]

tble to describe to the teacher und to others how thut particulur clussroom
can be improved in whut pertfculur way. I think ufter a yeer of study, one
could be uble to describe whut u healthy mathematics claésroom, then spend

two years-learning how to change unhealthy classrooms into healthy clussrooms,
I feel that teuchers in clussrooms today are as ripe for help in learning how
to ereste v heslthy muthematics environment as they were resdy for the content

changes in mathematics that were provided by SMSG ten yeurs ago.



SUMMARY OF SMALL-GROUP DISCUSSiONS

£ summary of the discussions in the small groups is presented below.
Although these comments emanated separately from four groups, many»comﬁon
threuds of thought appeared from group to group. Occasionally, however, there
were contradictory remsrks and recommendations even within the same group. In
the editing, vwe attempt to exercise no judgment on the mefiﬁé of each. We
clussify "representative" recommendations and discussions according to each of

3 specific questions directed to the attention of the groups:

1. Whut can SMSG ‘do to improve mathematics education in inner city

schools? N

2. What teacher training is necessary for success in inner city schools
and what can SMSG do about 1t?

3. What curriculum materials need to be developed for inner city schools?

In addition to proposing answers to these questions; some of the partici-
pants raised other related questions in the attempt to clarify the situations.
Such guestions are listed under the éategory most closely typifying cach.

" General Remarks

In the course of the discussions, some general remerks emerged. We dis-
play these first since they seem to characierize the attitude of most f the
participants. '

There was near unanimity in &8ll groups that priority in inner city edu-
cation should be giveh to preschool, kindergarten, and the early primary years,
Likewise, almost all participants felt that little of value could be accom- )
élished unless the program includes great’ emphesis on developing abpropriate
attitudes, insights, and understanding among teachers in inner city schools.

What Can SMSG Do? . ' -~ s

Comments responding to the question,.''What can SMSG do to improve mathe-
matics education in inner city schools$" refer to general and specific recom~
mendations forlSMSG different from what it might do in regard to teacher
training and construction of curriculum meterials. Recommendations in responsek
to these latter two areas are listed separately under the questions on

"Peacher Training" and on "Curriculum Materials",

-8;;
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1. SMSG might prepere pockets of materials for clussroom use.consisting
of & variety of articles such us bon}10ts, worksheets, w«nd toys vlong

7ith its mathemstics program. - . 0

. - \}
-2, BMSG might prepare pafent-student packets of materisls for ugx in the
home., Such Dackets would include workshCets, toys, gumes, and direc-
tions to paxents for d'rectlng ch11dv a in learning activities at

home, ' —

3 SMSG might attcmpt to collect and dissemina te nationvide, descriptions

of outstanding practlces and materials for inner city schools. N

L, SMSG might join in efforts to produce more TV programs similar to
Sesame Street for inner city children. It wight offer assistance cn
a consultancy basis to such program series to ensure undistorted muthe--

metical interprotations.

5. SHMSG might develop tests for use in inner city schools in order %o
help evaluate accurutely the contemporary p:ogram. Oral, nonverbual,

and culture-fzec aspects should be consldered cazefuJLy.

6. . SMSG might develop liaigoﬁ with some inner city school aistricits on
u long-runge basis, These lccales would furnish u# base for trizl of
muterials.and instructional tecbniques; The relationship should ve
of such 2 nature that SMSG would be responslble Tor the entire mathe-

) ' matics program in'a K-12 system or subsystem.

{In this connection, the following gucstion was bosed: TIf entre
scheol systems could be used as a basis,,what Tactors must or could

be manipulated to bring.about increused learning in mathemstics?)

7; SM3G might lend its prestige es a netionally recognized body to
. R encourage éxperiments in the schools and by ‘doing so, sttract many

better teuchers tu such experimental situstions.

8. 5MSG might interest itself in odditional resesrch in the following

* regards:

_ (a) In en inner city setting, how does one differentiute between the
A -, : ability hindered slow learner and the low ochiever whose¢ luck
P of ach-evcment is primarily caused by economic, culturai, and

< T ) educatlonJl dissdvantage?” . i

(b) what are the characterlstlcs.ﬁggx an effective inner city
’ teacher must have? ’ ;;
) i

Yy
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Teacher Training

In this category are respcises to the questicn, "Whet teacher trulning
is necessary for success in Luner city schools wnd what car SMSG do about it?"
General remerks, not necesserily suggestions and recomwendstions, ure ineluded
in this summary &s well as seversl questions raised in the midst of the dis-
cussions. : ’ ' .

1. SMSG might develop or Jjoin in developing model inservice-or pre-

service courses for teachers in inner city schooils.

n

. -SMSG might set up teucher training centers similar to those in the
Nuffield Project. Special training in wmethods und.materials for

use in inner eity schools could be emphusized.

3. GSMSG might develop training meteriul to be used for voluntary tutors,
poraprofessionals, and perents. These should be coupled with instruc-

tional materials these perscns might use with cﬁildren. . T i

%, SMSG might identify different strategies of:teaching methematics to

the inner city child.

5. SMSG might develop behuvioral objectives for te:cher inservice

courses.

6. SMSG might provide =a diary o» how materivcl was successfully presented

to inner city children.by 2 sclected teacher.

7. SMSG wight demonstrate micro-lessons on video tupes as guldes for
teachers, illustrating good tachnigues in inner éity schools und

speciul personulity aspects of teaching for these schoélé. i

Related questions proposed were: "What is 2 good classroom atmosphere?-

. How can {t be produced?” fThese questions were left unanswered. -

In addition to the specific .suggestions; & few generazl commentaries in

connection with teecher preparation and teacher sttitudes were offered:

(8) At the secondery level, the problem is that the teacher has pre-
conceived notions ot whet the inner city students are like; for
- exaqmple, a prevalen£ assumption seems to be that the inner clity

students don't want to lecrn. .

, i !
(b) There is considerable trensiency in teaching staff of inner city

. schools. Consequently, any program of teacher trsining for .

these schools should reccognize this situation end be gearéd to

training new teachers each year, i : B

B . o N
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Curriculum Meterials

This pert of the summary relutes to the quéstion, "What curriculum muteris

als need to be developed for inner city schools?” Recommendations refer to

textual muterials for the general program @s well as ancillary wmaterisls in-

cluding use of multi-media. The discussions involved a variety of aspects of

curriculum materials such &s format, content, approach, and philosophy.

1.

10.

Materisls that would promote individualizetion of instructions are
needed. Current SMSG elementary text materials might be revised into

short topical units.

A variety of sﬁort topical units should be developed to accommodate
several approaches to the same topic without regard for mathematical
structure. Explicit information fegarding sequence and how each unit
might be used in & classroom should be written for the teacher.

SMSG might develop materisls suitable for heterogeneous groupings.

SMSG might puisue the same kind of program it had done for the dis-

.advantaged elementary student. The trials of these materials which

involved considerable teacher tiraining were quite successful.

Geometry, probability, and statistics are relatively nonverbal areas
of mathematics that might be exploited in individusl learning packets

for students.

The complexity, relevance, and sequence of computation must be
carefully examined and taken into account when curriculum material

is written. )

A series of short tapés, films, and packages might be developed for

‘use in inner city schools.

SMSG might use es examples, mathematics that are involved in gumes
children play.

We nged motivation; delayed rewards are not effective in the.ipner

city school class.

SMSG should plan to use existing SMSG materials together with
materials it might develop expressly for the inner city school child.

Ambivalence with Item 1, to ignore structure, is noted in & recommendation
that SMSG should be concerned that materials for the inner city school child

reflect mathematical structure Jjust as much as in the standard materials. -
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Finslly, in direct opposition to Item L4, a critical, philosophical,
comment eprstulated': "The mathematics community does not understind how to
motivate with immediste rewurds for this population.”

~
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