




FOREWORD
The llast decatle liiis seett a nrallietl incletrse irr 1he lrse of rnatlrcrnatics

as tt lool fol secliirtg solrrtiotts to irnportarrt probleurs irr scientific ficlcis.
lJrrsirless atlct inclnstr')' h:rve aclaptecl nrathernatical pr.oce<lrrres arril tech-
ttirlttt's to 1lt'tttttote elliricrrc;- irt tlro lllotlrrctiorr irrrtl disllibrrtiup t,l glgtls.
'l'lrcse ancl siruilar delelopments iu other aspects of ruotieln lifc lrave
catlsecl both niatiienraticiatts and eclucators to qrrestion the arictlriacy of
tlle traditiortal ni:rtlrettttitics ct-tn'icnlum ers a r))carls of plcparirrg J.olurg
1lr:o1r1c fol' haudlitrg thc tnathernatical concepts antl prot:etlrrrcs rvlriclr
tlrel- l'ill encourrter irr college and unir-elsitl, strrtlies arrcl itr tlreir
elrr-rser r ocr:rrpatirins.

In 1960, at tlre leclrrest of tlie california state cu'ri(urur)1 conl-
titissiott, the Supcrirttendent of Pnblic Instnrclion apltoirrtetl a stlte-
Nide advisory cornrttittee to the Comrnissiul to clevelop lecourrpcuda-
tiols as to neec'lecl chartges irr the rnathcntatics curlienlrrrtr of llre plb-
lic schools. Tire State Advisory Cornmittee on nltrtlreniatics, l,hiclr hell
its fil'st rneetirrg in December of 1g60, cousistecl of 35 pers<)ns ancl
includcd professors of ruatl.rematics in Califor.nia colleges altl nliver'-
sities; classloom teachers, both elernentary anrl seeoucrar';', arrtl co,
oldinatols of currierilunr in Califorria pnblic schools; and staff rneln-
bers of california coileges and universities rvlro .rver.e responsible for
the teacher educatio. programs the schools g,ere offerirg. E. G. Regle,
Professor of l\{athematics at Yale University, rvas appointecl consultaut
to the Committee.

The state Advisory committee on Mathematics presented its report
to the curriculum commission in two parts on r.farch 8 and 14, 1962.
The commission requested that the substance of this report be printed
so that it could be circulated to school people throughout the state.
0rr June 74, 1962, a preliminary report on the work of the State Ad-
visory Committee was presented to the State Board of Education; the
Board approved the printing of the report.

The State Curriculum Commission, the State Board o{ Education,
and the State Department of Education appreciate the willinguess of
the mernbers of the State Advisory Cornmittee to undertalie the tasli
assigued tliem. f arn confident that the investrtrent of tirne aud ellergy
that has been required to complete this project will pay dividends ir-r

terms of a substantial improvement in the rnatherriatics curriculurn of
tlie public schools.
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PREFACE
At thc first meeting of the state Arlvisory co'rrrrittee on llathema-

titrs, hell irr l)ecember, 1960, Iierrrrctli p. Bailcy, a nrcuibcr of the state
Cttll'icultlln Couttitissiott, scl. lioltli tlre objectilcs lhirI tIe Colrmissiorr
bclieved slrould guide the cornmittee 's lvo.k. Briefly statetl these
objectives s-ere (1) to evaluate the several currerrl proposals for the
inrproverueut of the mathenratics cur.r.iculum ; (2) to clevelop recorn-
IttctrdatioDs as to ueeded impt'ovemerrts in the Califortria tuatheruatics
p.og'am; (3) to promote trre development of improved instructio'al
t'atet'ials; and (4) to malie recommeudations corrcer.uing neecled iru-
provcments iD teacher educatiorr irr the fielcl of mathernatics.

\\rith tlese objectives irr rrrirrcl aucl in recoguition of the fact that tlie
corunrittee Lad ouly soure l6 nro'ths in rvhich to co,rplete its assig'-
trrerrt, tlle Committee divided into three principal l,or.liilg subcornrlit-
tees. The fir'st 

''as 
a subcouirnittee on "st.arrds of l,Iathe,atic'l ltleas.,'

The task assigned to this gl'olrp was tliat of identiff ing alcl cL,scr.ibing
the essential integrating str.ancls of rnathematics that shoulcl be iucor.po-
rated irrto the plograrn for kiudergarten a'd gracles one through
eight.

A second subcommittee was appointed to investigate the preservice
education in rnathematics of eleruerrtary school teachers and to stud.y
methods and procedures for organizing and conducting i.service edu-
cation programs for teachers at both the elemerrtary and secoudary
levels.

The third subcommittee was assigned the job of iuvestigating the
more recent "new" mathematics programs that have attracted nation-
rvide attention and studying the .cornmercially produced materials that
could be used profitably to supplement the state adopted textbooks.
This group was requested to report immediately upon materials that
would benefieially supplement instructional materials eurrently adopted
for the elementary grades.

The substance of the material in this publieation eomes from the
efrorts of the Advisory committee on Mathematics and its subcommit-
tees. The results of the investigations conducted by these committees
and recomrnendations made by them should exert a stimulating and
helpful influence upon mathematics programs in california schools
Ior many years to come.

Rrcslno M. Cr,owas
Aasociote Supet intendent
of publio Instruction; anil Chiel,
Dioision ol Instruction



THE STATE ADVISORY COMMITTEE
ON MATHEMATICS

The rrarnes of tlre rnerrrbcrs of the St:rte :\ch'isor'1' Conrnrittee on
nlathcmtrtics atrcl the posit.ious they held at the t,inie of the study
follorv :

L. .f. Arhrns, (lhlirnratr, Dcpsrtnlcnt of rllatlrenratics, Sautu Nlorricu CitJ' Clo'llege,
Snnt:r llonicrr flrrificcl Sr:hool District

G. I)on -\lliirc, Plofessor of llathe rrrirtics, Ifresrro Strrte Oollege

Ilrrrold Allison, Principal, Sir x'raucis Drake High School, Trrnralpais Iiniol I-Iigh
S<:hool f)istrict, Sun Anselmo

I'lrnill' \-, Rllit'r, Ctrrriculum Consnltlnt nnd Coorclinlrtor of IDlementary Arithmetic
and Geogr:tpltl', ollice of Sau Iicnr:tlrlino Corrnty Srrlrelirrtcrrrlcut of Sr:lrools

Lcslic S. Beatty, (ieneral Supen,isor of Elementary llducntiol, Clrulu Yista Dle-
nrentlr')' School District

Cliffoltl ]lell, I'rofessor of trInthematics, finiversity of Califor.nia, Los Angeles

cl.r'de r,. corcoran, clrnirnran, Department of l\Iatlrenrltics, californin lligh school,
\\'hittier Union I-Iigh School District

Dau 1'. I)au'son, Executivc secretnry, california rllernent:rry Administr.ators As-
sociation, llurlinganre

Richard A. Dean, Associate Professor of 1\[athemntics, california Institute of
Technology, Pasadena

Lovelle C. Dorvning, I)irector of Curriculum and Assistant I)ir:ector of Iuservice
Training, Ilodesto City Etementary and High School f)istricts

Roy Dubisch, Previous clrairman, Department of ll{athematics, Fresno stnte college
(Resigned to accept a position at the university of \yashington after serving on
the committee during 1960-61)

r,an'rence D. rrawkinson, coordinator of 1\{athematics, George 'IVashington rrigh
School, San ffrancisco City Unified School District

James Hood, Teacher, San Jose senior High school, san Jose unified school
f)istrict

Earl J. Ilol:pes, Coordinator of }{athematics and Science, Trventynine palms fligh
School, llorongo Uni6ed School District

Jobn L. Kelley, Professor of I\Iathematics, University of California, Berkeley
L. Clark f,ny, Professor of llathematics and Education, Orange County State Col-

lege, Fullortou

Richard llndden, Professor of Education, Sonoma Stnte College, Cotati
Itlarlin R. l\Iatthews, Teacher, chula \rista Junior High school, srveetrvater union

Iligh Sclrool District, San Diego County

William r,'. t\Icclintock, Dire<rtor of Elenrentary Dducation, ofFce of stanislnus
County Superittendent of Schools

trIar-v D. llcf)ernrott, Consultant iu Instruction, l\It. Diablo Unified School District.
Contra Uosta County
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William G. II'Iehl, Teacher, Wilson Junior High School, Pasadena Unified School
District (Replacement for On'en J. Parry during 1961-62)

Ii'rances l\Iettler, Teacber, Walter llays Elementary School, Palo Alto Unified
Sclrool District

II. Sterrnrt lforcdocli, Chairman, Division of Scieuce and ilathematics, Sacrarnento
St:rte College

Orvcn J. Pnrry, Teacher, Eugcue Field Elementary School, Pusadena City Dlemen-
trlry and IIigh School districts (Resigned to becomc an exchangc tcaclrcr in
Iirrglnnd after scrving on the committee during 1C60-1961 )

Jesse Pcckellranr, Supervisor of trIathernatics, Oakland CitJ' Unified School District
C. Ricbnrd Purcly, Dean of Instruction. Alameda County Stete College, Haywarii
Ardcn Ruddell, Associate Professor of Education, Universitl' of Cnlifolnia, Berkeley

(Il.eplacement for Roy Dubisch during 1961-62)

Philirr Schneider, Teacher, Ray Lynran \Yilbur Junior FIigh School, Palo Alto
flnified School District

\\'illiam It). Simmons, Teacher, Whittier Dlenrentrry School, Long Beach Unified
Scbool District

I{enneth C. Skeen, Instructor of 1\{athematics, Diablo Yalley College, Contra Costrr
Junior College District

Thonrns H. Southard, Chairman, Department of r\Iathematics, Alameda County
State College, Haywartl

Ruth Stone, Chairman, Department of l{athematics, Lervis }I. Terman Junior Iliglr
School, Palo Alto Unified Scbool District

George R. Vojtko, Consultant, Gifted Program-flgrngnfaly, San Diego City Unified
Scbool District

Jack R. \\ralker, Teacber, Strathern Street Elementary Sctrool, Los Angeles City
Unified School District

Tbomas F. 'Wauchope, Teacher, Mt. Whitney Eligh Sehool, Yisalia Union High
School District

Eilward H. \Yhitmore, Associate Professor of Mathematics, San tr'rancisco State
College

Rurrell E. Wilson, Chairman, Department of llfatbematics, Redwood Junior ftigh
School, Napa Union High School District

The names of the ex-officio members of the State Advisory Committee
on Mathematics and the positions they held at the time of the study
follow,
Kenneth P. Bailey, Principal, Pacifie Iligh School, San Rernardino; representatile

of the State Curriculum Commission

E. G. Regle, Professor of Mathematics Dducation, Stanforrl University; Chief Co1-
sultant to tbe Advisory Cornruittee on trIathenrntics

Geraltl D. Cresci, Consultant in Junior College I.)rlucation, California State Depsr.t-
meut of Education

Ik:len fleffelnan, Chief, Bureau of Memcntary l,)rlucation, California Sttrte f)epart-
nrcrrt of lNdueatiou

YIll

Donald 14. Kitch, Chief, Supplemental Education Services, Califonria State Depsrt-
tttcnt of Iitluclrtion; Chailrnan of the Advisory Comrnittee on r\[athcnrrtics

l'rrtrrlt B. Linrlsnl', Chief, Ilureau of Secourllry Etlrrcrrtion, Califorrria State Depart-
nrcnt of I4tlrrcrrtion

Geolge II. IIcr\Ieen, Special Consultant in Mathematics, California State Depart-
rucnt of lllucatiou (ou lcave of absence frorn California Statc I'olytechnic College
durirrg 1961-62 )

Ceolge L. Roelrr, Consultant iu Secorrdary !)ducation, California State Departnrent
of Dducation (on leave of absence to the School llathernatics Studl' Group, Stan-
ford Univcrsity, duriug 1$61-G2)

Ilobert S. Sbute, Consult{nt in Elementary Education, California State DepartneDt
of flducation

\\'esle1'I'. Smitb, State Director of Vocational Education, California Stute Depert-
nent of Dducation

SUBCOMMITTEES
The names of the members of each subcommittee and the position

they held at the tirne of the study follow:

STR.{NDS OF trT.{TIIEIIATICAL IDEAS

Riclrard C. Purdy, Chairnnn
Roy Dubisch
Lawrence D. Hawkinson
.farues Hood
Richard lladdeu
I\Iarvin R. IUatthews
fI. Stervart l\Ioredock

IIIPLEIUENTATIO.:I : TE-5.CIIEB AND PILOT PNOCRA}IS

\Irilliam F. DlcOlintock, Choirmon

L. J. Adanrs
G. Dou Alliire
Emily Y. Bulier
E. G. Begle
Gerald D. Cresci
Richard A. Denn

Harold Allison
Clyde L. Corcoran

NEW PBOGRAIIA AND MATEBIALS

Clifford Bell
Lovelle C. Downing
Earl J. Hoppes

Clark L. Lry
Mary E. IllcDermott
Robert S. Shute

Leslie S. Beatty, Choirmon
William G. Mehl
Frances lllettler
Owen J. Parry
Arden Ruddell

Jesse Peckenlram
Philip Schneider
\\'illiam E. Simmons
Kenneth C. Skeen
Ruth Stone
Jack R. Walker

Thomas I'. Wauchope
Edward H. \Yhitmore

Thomas H. Southard
George R. Vojtko
Burrell E. 'lV'ilson

CALIFOR,NIA STATE CURRICUIIUM COMMISSION

The names of the members of the California State Curriculum Com-
mission at the time the study was made and their respective positions
follow:
Irwin O. Addicott, \rice-President, X'resno State College

Keueth P. Iluiley, I'rincipal, Pacific lligh School, San Rernardino

Laura Ilenry Doyle, Head, I\Iathenratics Department, I\Ienlo-Atherton High School,
Atherton
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RIJPORT ol''' ADVISORY col{}I I'tr'T.riE oN l\,r;\1lHtrt{A'l.lcs

rvltich tlie nlall v skills anci techrriqucs u,hicir colni)osg tlrr-' Ill.crsentl'icultttrt it]:'e tir:tl togct,hcrr b;r fl fetr,v l.ril.sir: str.alrtls o1 flrrrrrlsrrrr:rrtal
{:(rp['5 r'''ltich l"lil'] tlrroug'h the entire cur.r'iculum. T]rese stl,**rls
rlescribeci inrlividually in tlie botly rtt this rcpor.t.1

cttr-
curl-
are

\ve eirvisage a marhernaticar cur.r,icurunr *'liicir is rlesigrreil for pupils
of ail ability le'els, sirrce ail pupiis *'ill li'e ir thc same tc"l,,,,rrogical
culture. Those rnathcmatical a6ns6rpts rvhich unclerlie tlrc i(_g studies
are irnportant to thc rnachinist as u,cll as to thc stirrgazcr. Ear:h ulit
in thc mathetllaf ical presentatiorr rnnst coritr.ibute to the gpclersta'r.li,g
a'cl insight wirich is our objectir,'e. It is to be ex1:t:r:tcd, ho*,cver, that
r-liffercnt pupils i'r'jll attain rlifferent levels of urricr.stant.ling arrrl sliill.
'l'he curricr-rlunr should provicle rnatelirrls arrd exlrerielr:es rvliich talie
into accoutt these diifererrt levels.

I)ef ite grade placeme't of topics is 'ot c.rcial. lve rn,st rccognize
t.lrat concelrts are rrot mastered inrnit:tliatcly brit are brill lrl, (,ver a
period of time. It is therefore imp.rtarrt that these nor.io's Le intro_
ducecl as ea'ly as prissibie ancl be rirrl<ed *,ith trre pupirs'mode of
thinking- Above all we seek, to the rir'it of e.ch pupil;s capabirity, his
utrderstancling of tliat unified matliematical strnctnre utich is the
content of Ii-8 matheniatical study.

The basic strands in the K-8 curric'lum are numbcrs ancl operations,
geowtetry, nxe&suren1,enl, and applications of mathemafr,cs. But these
are not enough. There have bee' remarkable advances in this century
in the clarity and precision of mathematical discourse. 'we have come
to see that marly apparentry diverse notions are special cases of a few
underlying concepts. "we 

believe it essential that mathematical instruc-
tion bring some of this economy of unifiecl thought to the pupil. con_
sequently, we fecommend a planned ancl co'scio's deveiopment of
certain strands 'ivhich contribute to this clarity, precision, and eco'omy.
These are the strands that are rabelecl sets, fu,nctions, Iogic, antr t'rte
nmth ematical s ent en ce.

Finally, rve recognize and emphasize that a sound. eu'riculum is not
sufticient. sou'd a'd mea'ingf'l concepts ca' be just as poorly tauglit
as unsound. eoncepts. A reorientation of the mathematieal program
which emphasizes str*ctural aspects .will be unsuccessful unless the
pedagogy is suceessful.

Good mathematical iustruction has a clynamic character. p'pirs
shoulcl be enconraged 1.o make conjectures ancl guesses, to experirrrent

r Sirrce the current curri(:ulum is r.vell unclt-:rstoorlto the rlewer concellts. 1I'rrr: sl)ace devoted lrere trrcollstrued as a lneasure of its import.alice.

more space is g'irren in ilris rep0rta concellt, therel'Ore, is n{)t to be

'I'I"III S:IRANDS OII }TATI.IF]ilTATiCS

allcl to forttrulate hypotheses, and to seeli nreaning. Tl-rs applicatiorrs of
]Iliithcllla,tics lrrorrirle a r,vealtli of possibilitir-ls f or tIis liinci of mathe-
lllatictil actiYit;''. r\rrcl fol' lnall),' IJupils silclr iuvol\ crrent is tirr irlportaut
sotll'c(r {rf lllotivatiort. I)r'a.ctice nrateriirls slioulrl be lliauuecl to elicit
tlrrlughtful resllollse, to bring out relatiorrslrills, to cleyeiolr rlirlrerstalld-
irrg, arrd to help the trlupil se€ his lrrogr.ess.

It is imlrortant that textbooks exhibit this cl;rnurr,t* a [)ll roacir to
lllitthclllst ir:s. l\{athelnal ical concepts are brrilt ull thr-ouglr rL seqrren.e
of installccs) Irot thrclugh a list of tr)rocedlu'al rules. i\{atliell}atical ab-
stractit-rn cau be fortnttlatecl b;, ptlpils as \\'ell as b1, professiorral prattre-
ntaticiarrs.

STRAND 1

NuMBERS AND OpnaATroNs
The Ii-S progralll of mattrenttttics instruction in the area of rlumbers

arld oPcratiorls has threre basic objectiyes, ilfllrrelv:
o A ftrntlalneutal understa*di*g of the s):stem of r.atio*ill 

'urnlJers,1\'it li sollle prellaration ancl resultant rea'lilless for the rrotion of
real nuntbers

o Computational skill r,vhich eneornllasses (a) facility .r.r,ith the num-
ber far:ts and (b) understanding of the principles of operations
alrd of the positional system, rvith particular insiglit ipto com-
putational algorithrns

o ,Ibility to apply knowledge of numbers in relatively sirnple blt
irrcreasingl,r' corn plex situations

These three objectives must be kept in balance and allorvecl to in-
teract throughout the Ii-B program. If this section seems to dwell
mostly upon the first of these objectives, it is because of the recent
\\riclespread concern that this objective be raised to a level of emphasis
eqtlal to that of the other tu'o object,ives. Sorne exaruples are pr.oyirled
to shorv ltou'an utl(.lerstantling of principles can relate to compgtation.
Tlrese exalllples are ??.ot to be collstruecl as aclvocating a single approach
to the sturly of any topic. There must be flexibility r,r,hicl carr be at-
tainecl only ttrrough nlany approaches ; space cloes not per.lr:rit actrecluate
treatlnellt of these i*portarrt pedagogir:al rnattei:s. Appticatiops are a
source of interest alld motivation for llullils arld carr aid in clarif;rirrg
mathelllatical ideas. This irrrportant sub ject is cliscussed separat,el;, ip
greatcr cletail in a strbseqlrent sectiorr.


















































