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GOALS OF MATHEMATIES EBUEATION

The State Mathématics Cdrribuium‘Stndj Cﬁﬁﬁittee has ?ormuiated.

) spec1f1c recommendat1ons which are listed and d1scussed in the following

:sect1ons. Each of the,spec1f1c recommendations re]ate to one or moré of

-

the following aneaszﬁ : ' X
éontentt' - That which is té”se“taugﬁt and iéarnéd .
Expectations - Sett1ng of goa]s for mathemat1ca1 atta1nment. -
étaffing - Educat1on, superV1s1On and support of teachers
"inéifuct{pn - Methods used- to 1mpart the currTcu1um to the student.
fechnoiogy =_Integrat1on of cpmguters and ca]cu]ators into the = .
' ‘mathemat1Cs programs of our schools. _é.
Art{cujation;? Coord1nat1on and cooperation between the eiements;

in our educat1ona1 system. ~ o

The Committee's recommendations are désigned to;supQOrt-thése_goais.
Each is stated b@low and followed by a brief rationale and delineation of .

related recommendations. » e

GOAL.T:. The mathemaixcé cunn&cuZum shoaﬁd Aeﬁkect a) advances in the
discipbing, b) changes 4n society's need for mathemdtich, ¢) Zhe ghowing
need for a Largen number of people Lo know monre about’ mathemaixca than -
the hudiments of arithmetic, and d) a&vanceé in oun knowzedge about how
“and when childnen Learn. o

: Rat1bna1e° Contrary to popu]ar belief, mathemat1cs as a d1sc1p11ne does o
change. New and powerful mathemat1cs is being created at an 1ncreasin§
‘rate, and the relative emphas1s of top1cs within mathemat1cs shifts over
et1me necess1tat1ng per1od1c rev1s1ons in the mathemat1cs curr1cu]um

‘ The: matﬁeﬁat16s curr1cu1um needs adjustment to ensure access to;
‘mathemat1cs beyond ar1thmet1c for a 1arger proport1on of students Matﬁé;":fff
";Tmat1es prOV1des a "]anguage“ wh1ch fac111tates commun1cat1on in an 1ncrea51ng

TN

-3-

5




number of f1e1ds of know]edge AS the demand for mathematics becomes

more pervas1ve, the mathemat1cs curr1cu1um muét be structured so that a-
greater number of students learn more mathemat1és e > ': : ;f .
. To prov1de better mathemat1cs for all students 'recommendat1ons have‘ S
_ been formu]ated which call for revising and updat1ng\pf course sy11ab1,
:restructur1ng some courses, and initiating new courses\ Other recom-
mendations address the cruc1a1 need to change the- focus\of the mathematics y
curr1cu1um from a narrow ‘emphasis on computat1ona1 sk111s\§p a broader |

one wh1ch prepares students to use mathemat1cs 1n everyday

ifa andpro- -

vides them with a foundat1on for further tra1n1ng =
GOAL T1: Students »Shoulid attain F m;,hm meé-og mathematic éomﬁé:téiiéé;'

Rationale: A qua11ty mathemat1cs curr1cu1um will benef1t all students who

fchoose fo take full advantage of it: A]ready the 1eve1 of expectation 1s j¥,§‘

/

high for the most able students who take mathemat1cs througho' h?gh\scnooT\‘“-—~

B

‘and there is ev1dence that these students atta1n a super1or 1eve1 of ach1eve—

However - many. students avoid serious mathemat1cs study in h1gh

er: y;' Eompound1ng this problem 1is the fact that many ab1e students

"S\T

ente 1gh schooJ i11- prepared for formal mathemat1cs study Therefore,

the expec'at1ons must a1so be raised in the mathemat1ca1 performance of
e1ementary and m1dd.e schoo1 students. o

To ensure that students are ready to meet the expectat1ons of a reason-.

able h?gh scheol mathematics curr1cu1um, it is recommended that the Deve1op-

menta1 Mathemat1cs Mon1tor1ng Program be estab11shed on the e1ementary¢

Tevel. This program is des1gned to 1dent1fy studentsjmhosé mathematical

',01




-.ab111ty is 1agg1ng Studénts requirfng remedia1 %ﬁgféﬁéfiaﬁ w111 be

1dent1f1ed ear1y and g.ven 1ntens1ve 1nstruct1on spec1a11y des1gned to-

prevent mass1ve mathemat1ea1 def1c1enc1es later. . S,

-

. To ensure that more h1gh school " students are cha11enged to ach1eve

acceptable 1eve1s ;of mathemat1ca1 competency; it is recommended that the

-

mathemat1cs for n1nth grade students with some except1ons, 1nc1ude top1cs

wh1ch are ataﬁEast on the. 1eve1 of - e1ementary a1gebrar Student mastery

of th1s conten¢ ‘would be tested as-a part of the ninth grade Annua1
.Test1ng-Program " In add1t1on, 1t is recommended that the Competency Test

be administered dur1ng the tenth grade and expanded to test ca1cu1ator

' prof1c1enc1es : ‘ o S
‘To foster a h1gher level of expectat1on and a more un1form measure ,

Fof mathemat1ca1 atta1nment, 1t is recommended that there be statew1de

ach1evement test1ng at the end of se1ected secondary mathemat1cs courses.

B

A further recommendat1on for three units of mathemat1cs requ1red for
. graduation comp1ements the other recommendat1ons stated, a1l of which

e

are a?med;toWards a stronger mathemat1cs program_than is present1y “in

existence in North Carolina's schooTs.

CGOAL 111:. Each Atudenz Ahouﬂd raue the beneﬁ&t oﬁ teachenA who are Guali-
fAed, competent and professional. Each teéachen should’ have the nespect,
nemuneration and pnoﬁeAALonaZ AtazuA h&A/heﬂ Iﬁa&n&ng, expenixae, and -

g expemzence mertl. -

Rationale: Only we11 tra1ned teéchers can be expected to providé ade-
quate instructlon There are no shortcuts avaj1ab1e to 1ncrease the
supp]y of capab]e mathemat1cs teachers 1t is 1mperat1ve that those who .
enter the teach1ng profess1on be well tra1ned andzt,gt those in. the pro-

fess1on rece1ve appropr1ate in- serv1ce tra1n1ng, adequate SUperv1s1on,

( — . . ‘_ ‘ . . .
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'an’d g'e'ne'f«o'us Eﬁpp'ort', Th’eré?af«é; féeaﬁﬁﬁéﬁaafiaﬁg have Been ﬁiéd‘é éa1-1in§

pre- service and in-service teacher educatﬁon, and d1fferent1a1 pay for

mathematics teachers Other recommendat1ons deal w1th superv1s1on anda

_ support for teachers 1n the1r day -to- day act191t1es It 1s felt "that 1f; =

proper conditions are prov1ded for mathemat1cs teachers, it will be

reflected by attract1ng and reta1n1ng competent peop1e in the teach1ng

* N
. .’ - °

'profess1on

GOAL TV: The mefhodb used to tedach mathematics and the condéttoné under

which the subject ik iaught AhnuZd be chose" to maxtmcze ézudent Eeanntng _

) and achievement.

-

R

Rat1ona1e At a11 grade 1eve1s, effectﬁv themat1cs teach1/g/1s en-

hanced by the use of appropr1ate teach1ng strateg1es and adeqUate

educational resources. A number of recommendat1ons have been made which

deal with the afiocat{on of time and 1ts effect1ve use, with the size of
classes, and with the avai1abf11ty of educat1ona1 resources The 1mp1emen-

tation of thes: commendat1ons w111 promote thea]earn1ng of mathemat1cs

L3

"at/a11 grade 1eve1s

“GOAL V:: Siudeniz Ahoutd be xuught 10 use caﬂcaﬁaanA and computané wtthtn
the coniext o4 ihe mg;hemaixcé 4néihuoxxona£ progham.

~ Rationale: Rapjd advances :in computer and calculator technology have fade
these-usetu1 and sophisticated too1s~readi1y avai1ab1e - Their impact on
: what mathemat1cs should be taught and how it shou1d be taught is s1gn1f1—

‘cant ‘Students shou]d st111 be ab1e to carry out "paper and penc11"/

_computat1ons, however there 1s no reason to cont1nue to devote great

;Iamounts §f t1me and effort to perfect paper and penc11 computat1ons when

fthe key reason for doing- th1s in the: past, name1y the absence of
: B - . . : ‘. S . '7.77: S 'f - (’ » - . - )
s : . - ".6-- ] . li ; | 7// ; !
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za]ternat1ves, 1s no 1onger app11 cable: A number of féccmmenaatians

ihave been’ formu1ated wh1ch -when - 1mp1emented w111 make ca1cu1ators and
computers 1ntegra1 parts of the program in mathemat1cs at all 1eVe1s. ‘
The Committee recommends that ca1cu1ators be used as tools 1in
prob]em so1v1ng and for teach1ng concepts at al grade 1eve1s Ca]cu-

1ator prof1c1ency 1s essent1a1 to mathemat1ra1 11teracy and, thérefore,

Great]y~1ncreased attention must be given to computers, especially

s mtcrocomputérs, in conjunction with thé Téarning 'of mathematics. . -
.Computers and computer programm1ng are in themse]ves-appropr1ate topics’
of study, therefore, recommendat1ons have been made re1at1ve to the
ava11ab111ty of computer hardware and software In add1t1on, there are
—recommendat1ons dea11ng wi th courses wh1ch prov1de 1nstruction 1n pro-
% gramming and/or computer 11teracy Because the use of computers as an:

1nstruct1ona1 too1 is 1ncreas1ng at a'Tap1d rate( there. are recommenda—
7 ‘-t1ons prov1d1ng for staff deve]opment 4in the area of computers and thejr L
4 .;use.' It s essent1a1 to have appropr1ate1y tra1ned personneT to
reffect1ve1y 1mpJement programsjut111z1ng computers in the c1assroomf
GOAL VI: A v&abze stucture Ahvutd be created #o pnomotc coondtnatcon |

and coopenatxon between azemenxung, Aecon&any and poﬁt—accondang

- Anstitutions . g , (

Ratlonale, The coord1nat1on between educat1ona1 1eve1s is of great 1mpor—

-

tance to the success of the maJor goa1 of more students 1earn1ng more

(!‘. . .
mathemat1csf Recommendat1ons have been formu]ated wh1ch ca11 for coop- .-
erat1on across educat1ona1 1ev 1 for the purpose of understand:ng +he

content agd Fevels of courses, def1n1ng appr0pr1ate cred1t for the various

courses, ana]yz1ng the mean1ng of students test score resu1ts, and work1ng

;together to detéermine effect1ve counse11ng programs for students.
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" SUMMARY OF RECOMMENDATIONS
"_:_,-, e e : . E]_emé_@x

_ RECOMMENDATION 1. We recommend that the elementary mathematics curri- .
culum be strengthened to reflect an increasing emphasis on problem
sclving and: the use of calculatérs and computers and that it be designed

to encompass more than computational facility. N

RECOMMENDATION 2. We recommend that an awareness of calculators and
their uses befprovided for K-2 students and that children in grades 3-6

~ be taught toYuse a four-function calculator. -

RECOMMENDATION 3. We. recomiend that all elementary students have access

. to computers and appropriate. courseware: The ratio of 1 computer per _ -
students is recommended: - = ¢ - , - 4

24 st -

;;;;QRECUﬁﬁEﬁﬁﬁildﬁgd{;,Wéffé@é@@éﬁﬁ;tﬁét'a1i'éieméntary children have the
- opportunity to explore mathematiES”thbﬁgh?théfuSé“offéfva?iEtYfo——MM*M-w~—§ﬁe~

~ manipulative materials and that there be an effort. to effectively
. "bridge the gap" between manipulatives and the abstract levels of
iearning. 7 e - e S

. RECOMMENDATION 5. We recommend that additfonal state funds be appro-

. ‘priated on a per-pupil basis to purchase manipulative materials for use

in mathematics at grade Tevels K-6: Particular emphasis should be

“‘placed oﬁtthe;bunghaggggf‘matékié]é‘héCéssaky,fonﬁa_stkongméanijchjjﬂzﬁ;gﬂ__m_;:
hood mathematics program. . : . L

RECOMMENDATION. 6. We recommend that mathémétjcsléducaiion at the
kindergarten level be strengthened through: o ;

A. Inasefvicg for kindergarten teachers;

B. A comprehensive teachers' manual which illustrates competency
- goals and performance: _i'ndicators;; B R =

C. A specific per-pupil allotment to purchase manipulative materials
- in Tieu of textbooks. . S :

RECOMMENDATION 7. Werecommend that each child have sixty (60) minutes

- of math daily with a balance between direct instruction, applications, . _
use of manipulatives; maintenance of skills, and enrichment. Considera-
tion needs to be given to the time of day when mathematics instruction

.occurs. Yo P N oo - S '

oo ]
fr

RECOMMENDATION 8. We recommend that students in-grades 4-6 whose

total mathematics scores fall below the 35th percentile on the =
third grade North €arolina Annual Testing Program be considered for v
the Developmental Mathematics Monitoring Program with instruction =

‘in groups of ten'(10) or less by a teacher with mathematics training. . -




Eleméntary Recommendations (continued)

RECOMMENDATION 9. We - recommend that the state gu1de11nes for identifi-

cation of exceptional children be restructured to enable school personne]

to more. effectively identify students who are mathematically gifted.’

" We' further recommend that the mathematics program for these students be
- designed to foster h1gher 1eve15 of cogn1t1ve th1nk1ng and to 1nc1ude an

enrichment component

RECOMMENDATION 10. We recommend that, if the North CaroT1na7Annua1

Testing Program. continues to be administered 1n “the spring, norm referenced
tests be used at all levels present]y tested. ’ S

- RECOMMENDATION- 11. We recommend that the. teacher/pup11 cTass Toad in

" grades. 4-6 be reduced so that one (1) teacher 1s respons1b1e for no more
than twenty-six (26) pupils.

RECOMMENDATION 12. We recommend thatﬁteacherftraiﬁinﬁ institutions

include in their programs for prospect1ve elementary teachers .early 'in-

ternship exper1ences with mathematics instruction and that a mathematicsa

competency examipation be requ1red of a11 cand1dates seek1ng eTementary

cert1f1cat1on : S - e , — —

RECOMMENDATION 13.° We recommend that an e1ementary mathemat1cs specialist

certification be estab11shed - Elementary teachers holding this’ cert1f1-
cation: shou1d receive a saiary d1fferent1a1

' RECOMMENDATION 14. We recommend that all Teygls of teacher tra1n1ng--

pre-service,- -in-serwvice; - ‘and graduate. work--1nc1ude instruction _for ~ A_
us1ng computers in teach1ng mathemat1cs . .

RECOMMENDATION 15 ‘We. recommend that staff deveTopment be offered for

educat1on

RECOMMENDATIGN. 16 We recomménd that the f0110w1ng types of- in-service
programs, for elementary school teachers be developed and funded to reach

all teachers- -and a1des w1thin a f1ve-year per1od S

At An ongo1ng program cons1st1ng of mathemat1cs content* 1earn1ng

theory, evaluation techniques, effective use of manipulatives;

. classroom management, eff1c1ent use of c1assroom time, and
- counseling strategies. :

B. Special summer institutes to assist teachers in teach1ng mathematics.

Consideration- shiould be given “to making the institutes permanent in

order to Foster cont1nued upgrad1ng of the competence Tevel of teachers.

Funding should be provided for various f1nanc1a1 1ncent1ves to allow
teachers to participate. . o -




-
S

*

RECOMMENDATION 17. We recommend. that at 1east a third of the_non-
teaching continuing educatien units earned by a teacher for e1ementary
cert1f1cate renewal be 1n the area of mathemat1cs

RECOMMENDATION 18. We recommend that the state, in conJunct1on with
Tocal education agencies, create mathematics coordinating teacher
positions to provide continuous in-service via _demonstration teach1ng,
conducting workshops, and prov1d1ng Support and resource: serv1ces

It is further recommended that: .

)

A. The pos1t1ons ‘be phased in over a f1ve-year period in all’
e1ght regions as teachers are. 1dent1f1ed and trained;’

B. The coord1nat1ng teacher S contacts not exceed seventwa1ve
- classroom teachers and that-each local education agency have: at
least .one mathemat1cs coord1nat1ng teacher, ;

o .

C. . The coordinating teacher rece1ve a differential saiary

. RECOMMENDATION 19. We recommend that every effort be made to enhance ,
- the teaching- of—mathemat1cs -in- e1ementaryaschoo1s bys - : -

A; ‘Prov1d1ng appropr1ate scholarships for teachers to take mathe~

matics or mathemat1cs educat1on courses, - .

B Prov1d1ng adequate re1mbursement for expenses incurred at -

mathemat1cs profess1ona1 meet1ngs, _ "

| C. Prov1d1ng a1des and/or clerical he1p in grades 4- 6,_M_ R “ww_;;_;ne;smgfw

D. Ident1fyﬁng and recogn1z1ng outstand1ng e1ementary mathemat1cs

teachers;

.. R
t]

E: Ident1fy1ng and recogn1z1ng outstand1ng mathemat1cs programs

through the estab11shment of model programs - o ) B

REEOMMENBATION -20. We. recommend that substant1a1 add1t1ona1 ?unds be
provided for the Prospective Teacher Scholarship toan Program to support
undergraduate students who desire to pursue a mathemat1cs specialist
certification -in grades K-6. We further recommend "that the amount of

each scho]arsh1p lean be increased to $2000/year

K :ii:" . ': -

-
i
l




SUMMARY OF RECOMMENDATIONS

Middie 5ch001:

REEBMMENDATiBN 1 We recommend'that, in order for students in grades 7
andﬁB to have broad experiences in mathematics and to provide a strong:

base for further study, the mathematics curriculum-in grades 7 and 8 be :
structured according to the: fo11ow1ng 1eve1s .

Grade 7 | S

A. Eomprehens1ve Mathematics broad]y based in Pre= A]gebra, informal.
— plane and solid geometry; descriptive. statistics and survey -
' samp11ng, data analysis, consumer arithmetic, mental. arithmetic

and est1mat1on, app11cations of mathemat1cs and prob1em so1v1ng.

B: A course which encompasses the seventh and eighth grade compre-
hensive mathematics courses for those students who have.shown -
‘ super1or mathematical ability and who w111 proceed to A]gebra I
. inthe e1ghth grade. .

.é; ﬂBeve1opmenta17remed1a1 mathemat1cs—for students—scor1ng “below——-

the 35th percentile on the sixth grade annual testing program .

- 1n mathemat1cs, taught in small groups (1:10) under the super-_
vision of'a_ teacher trained in d1agnost1c/prescr1pt1ve teach1ng

. of mathematics in a setting conducive to act1ve part1c1pation :

in 1earn1ng through problem- so1v1ng-w-—» RE S -

A. Continuation of Comprehens1ve Mathematics from seventh grade
designed to further students' mathematical foundation in prep- i
arat1on for the course entitled Pre-A]gebra in the ninth. grade

'B;UWA more- acce]erated ar1thmet1c/a1gebra course for--the- students~—*‘—'“

who are qua11f1ed“to handle’ a curr1cu1um preparatory to Algebra I.

C. A]gebra I for the students who are at that 1evel and preferab]y
were enro11ed in accelerated. mathemat1cs in grade 7. :

';Ab. Continuation of deve1opmenta1/remed1a1 mathemat1cs for those who

“continue to need assistance with the understanding ofﬁfgndamenta]
mathematics=--taight in small groups (1:10) under the supervision .
of a teacher trained in diagnostic/prescrjptiveWteaching of

" mathematics in a. setting conducive to active part1c1pat1on in -
learning’ through prob]em so]ving T o '

RECOMMENDAIIQN42._.We_recommend—that-ca]cu]ators—be—used-as*a—teathing

tool in grades 7 and 8 and that all students become proficient, in.

us1ng the four-funct1on ca1cu1ator w1th memory and percent ;“" o

13-




Middle School Recoﬁiﬁendations (continued) :

RECOMMENDATION 3. We recommend that all middle scheol students be
provided the opportun1ty to become computer Titerate and that.an __
elective course in .computer programming be deve]oped and made avail-
5|e to 1nterested students :

'REEOMMENDATION 4. ‘We recommend that there be 55 m1nutes of mathemat1cs o
- instruction daily with.over 50 percent of the instructional time ‘Spent

in teaching that develops content" through 1nteract1on between the

students and the teacher: :

«

RECOMMENDATION 5. We recommend that a program - be deve]oped to assist

. -guidance counse10rs, advisors, curriculum coordinators, principals; .

- .and teachers in advising middle school students. The intent of the =~ = -
program is to inform students about the quantity and qua11ty of . o
mathemat1cs needed for 11fe in a techno]og1ca1 soc1ety ~

'RECOMMENDATIDN 6 We recommend that the state, in con3unct1on W1th
_10ca1 _education agencies,. create ‘mathematics coordinating teacher
positions to prov1de cont1nuous in-service via demonstration teach1ng, )
;;conduct1ng-workshops, -and- prov1d1ngvsupport~and resources—servicesT—
It is further recommended that: (1) the positions:be phased in over
a five-year period in all eight regions as teachers.are identified

—and—trained;—(2)-the-coordinating-teacher's. _contacts -net exceed

‘seventy-five classroom teachers and that each local education agency
have at least one mathematics coordinating. teacher; (3) that there - _
be a pay " d1fferent1a1 commensurate w1th the requ1rements of the

Ly

RECOMMENDATION 7. We recommend that the State Department of Pub]ic

Instruction's .Competencies and Guidelines for Approved Teacher_ Educatlonfr
Programs be amended for the 6-9 certificate in mathematics so_ that .

prospect1ve teachers seeking a mathematics concentrat1on be required

to complete a minimum of 30 semester hours of which at least 15-21

semester hours be in mathematics and 9-15 semester hoursfbe in mathe~

~~pos1t1on - , 1§“w B

—matics education; exclusive of "~ the stiident teaching experience. A1l

- teachers -teaching mathematics in grades 7 and 8 must .have this .
spec1a11st cert1f1cat1on . , .

: RECOMMENDATION 8. We recommend that all components gfﬁteacher tra1n1ng—-.

pre-service, in-service, graduate work--include 1nstruct1on using
computers for teaching mathemat1cs :

RECOMMENDATION 9. HWe recommend that at Ieast three units for- cert1f1—'

.cate renewal of middle school mathematics teachers be in mathematics -

and/or mathemat1cs education. We further recommend that these units’

be earned through college credits or through- approvedecoutseWOrk with

__the—same—vagor—ﬂn content—and—requirements as a college-level course. e

| 18-
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M1dd1e Schoo1 Recommendat1ons (cont1nued)

RECOMMENDAIIONflO, We recommend that the. fo]]ow1ng two types. of
in-service programs for middle schoo1 mathematics teachers be. de-
, ve1oped and funded A

A, An ongo1ng program with a curriculum cons1st1ng of mathemat1cs.
content, learning ‘theory,:evaluation, techniques ,. effective use

of man1pu1at1ves, .classroom manaqement eff1c1ent use of c1ass-

room t1me, and counse11ng strateg1es

‘school mathematics. Consideration should be given to.making the

e ;B. Special sunmer jnstitutes to assist teachers in teach1ng m1dd1e ”

institutes permanent to foster continued upgrading-of the

ks competence 1eve1 of teachers

Fund1ng shou1d be prov1ded for various f1nanc1a1 incentives to a11ow '
teachers 'to- part1c1pate in e1ther or both programs ’ o
RECOMMENDATION;ll We recommend. that m1croeomputers and appropr1ate
courseware be made ava11ab1e to support the teach1ng of all_mathematics
‘courses in the 7-8 curriculum. A ratio of one (1) computer for every
28 students 1s recommended

- recommend_the_J"“T[fl_tjw1n9_w —

RECOMMENDATIONfIZ» To attract coretent, new mathematics.teaéhers;“we

Ay SN

A. Teach1ng assignments for f1rst~year teachers 1nvo1ve contact

w1th students: of vary1ng ab111ty 1eve1s

TZB,“'F1rst-year teachers be offered a contract as ear1y as poss1b1e

. C. First-year teachers be ottered the opportun1ty of beg1nn1ng emp1oy-'

ment -as soon after their graduat1on as is practical.

| RECOMMENDAIION 13_MMWe recommend that ‘0. attract and reta1n competent '

mathematics teachers a program of 1ncent1ves be deve1oped Specifi-

cally; we recommend thats = -

A ,Teach1ng loads in mathematics be restr1cted to no more than 26

‘ students per class’ and 130 students per day.. .

| B;;~App’opr1ate st1pends be_ prov1ded for summer study, curr1cu1um
' jde e1opment, staff” deve1opment etc :

7"': -

~C. 1'e1mbursement be prov1ded for expenses assoc1ated7w1th attendance
L 7/ at professional mathematics meetings, 1nc1ud1ngftrave1 1odg1ng,
— reg1strat1on fees, and. subst1tute teacher pay:

3




M1dd1e School Recommendat1ons (cont1nued)

RECOMMENDATION 14. We recommend that salaries be 1ncreased fqr appro-
priately certified mathemat1cs teachers whe have a maaor1ty of the1r

teaching respons1b111t1es in mathemat1cs

RECOMMENDAIION;lS, ‘We recommend that. substantla] add1t1ona1 funds be
- provided for the Prospect1ve ‘Teacher Scholarship. Loan Program to_support

.undergraduate students who desire to pursue a mathematics specialist_

 certification in grades 7-8. We further_recommend:that the amount of
each scho]arsh1p 1oan be - 1ncreased to $2000/year

“

N
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SUMMARY OF RECOMMENDATIONS
"éecOndary'f

RECOMMENDAIIONfl, We recommend that steps be taken tQ ensure un1form1ty'v
Tn the,quality and depth of the various mathematics course offerings ,
throughout the state. Spec1f1ca11y, we. recommend the fo]]owing R

A A genera1 course sy]]abus be deve]oped for each secondary mathe- -~
matics course: o ;

B. A brief course out11ne be deve]oped for each State-adopted secondary
mathemat1cs textbook: . ; ‘ .

—— RECOMMENDATION-2+- To ‘enstire-that studentS*are prof1c1ent in- the use of
a calculator, we recommend the. follewing: - :

and percent; L /

3
/

A._All students be taught to use a four-funct%on~calcu1ator_w1th_memory

B. - The matnemat1cs sect1on of the North Carolina Competency Test be

revised;to include a section testing calculator proficiency: and to -
permit the use of the calculator on the App11cat1ons Sect1on of
~~\‘the Test. - 7// ,

-

__a scientific calculator

i

_C: ,_StudentS\who _plan- to”atten//post secondary schoo]s be tauwht;toluse

Dg Fund1ng be appropr1ated from the state to the LEAs for purcha51ng,“‘_fi~

" maintaining; and replac1ng ca1cu1ators and‘forsprouldlng supple-

mentary mater1a1s o ) . e
. , —_—

.

-E:M_Students be encouraged to use a ca1cu1ator ~Whenever approprJate,n;”»;jg

RECOMMENBATIGN 3. We recommend that computers at a rat1o of lfcomputer

to 28 students, ‘and appropr1ate coursewarg be made ava11ab1e for the
~following: . . . . -

AL Hse in the var1ous secondary mathemat1cs courses, C

B: Teach1ng an introductory course in m1crocomputers and m1crocomputer
programm1ng, and .

[+ Hse in student proaects, homework, and 1ndependent study

" We: further recommend that a. computer grogramm1ng course emphas1z1ng app11-

t Z =

cations in mathematics be offered. to co11ege-bound students_who plan .

- careers in mathematics, science, engineering or related. fields. An alter-

native to this course wou]d be Advanced P1acement Computer Sc1ence C




Secondary Recommendat1ons (cont1nued)

"RECOMMENDATION 4. We recommend that a course entitled Pre-A]gebra be
created. The-course would be designed for the ninth grade:student
with below-average. mat'emat1ca1 ability. Every ninth grade student .
not in_the remedial pfrogram would be required to take either Pre-Algebra
or a h1gher 1eve1 course. _

RECOMMENDATION 5. We recommend that the fo]]ow1ng courses rep]ace the"
General Mathematics™ _sequence; Each of these courses would have only a
Pre-Algebra. prerequ1s1te and each would build on and develop the algebraic
skills acquired in Pre-Algebra. Effective use of a calculator will be

a po1nt of emphas1s in each of these courses :

A. Techn1ca1 Mathemat1cs Th1s course should prepare. students for

- "a"post-graduate technical program. The course should include = .

" intuitive geometry, formula man1pu1at1on, right ang]e trigonometry
and ather relevant topics. . -

kR measurement, interpretation of graphs and charts; .data analysis,

B.  Consurier_ Mathemat1cs' This course ‘would cover the tOpJCS 1n the

current Consumer Mathematics course, but the coverade should be at

. a more sophisticated level. Moreover, there should be a much
. greater emphasis-placed on solving the types of ‘problems which

‘consumeérs actually encounter, i.e., real wor]d prob]ems with
"rea]" data. : :

C. Top1cs in Mathematics: Th1s course wou]d be ‘aimed at the non-

college bound student and wou]d treat topics such as informal

geometry, 1ntu1t1ve probab111ty and statistics and further work
~ .in algebra. \ ,

RECOMMENDATION 6.. We recommend that for students not 1n remedial—courses;——

" the scope of the n1nth grade annual testing program be expanded to. 1nc1ude '
— a]gebra1c Sk111$ at. the 1eve1 -of- ~the=Pre-Algebra-courses———— """ ’

RECOMMENDATION 7. We recommend,that secondary schoo]s str1ve to_ prov1de

one or both of .the fo]]ow1n§ courses’ for those students who complete four

years of co]]ege preparatory materials by the end of their junior year:

*.A; Ca]cu]us, at no less than the level prescr1bed for AB Ca]cu]us
-in the Advanced P]acement syllabus:- , :

. intended to develop pre- ca]cu]us sk1115 and 1ntroduce new mathe—
- matical topics. L ¢
\\\BECOMMENDAIIONIB, We recommend that prob]em so]v1ng become an_ 1ntegra1

part of each secondary mathemat1cs course and-that it be heav11y em~
phas1zed 1n pre- and in-service, tra1n1ng programs . ;

'B;f A course,. to be-an extens1on of Advanced Mathematics' which ie




Secondary Reconmendat1ons (cont1nued) N ¢

'RECOMMENDATION 9. We recommend that the State Department of Public

Tnstruction institute a program of statewide examinations to be admin-
istered at_the end of_ceértain college preparatory coursas in mathematics=--
initially A]gebra I, Geometry, and Algebra II. The expenses assoc1ated

“wWith adm1njster1ng these examinations should be- assumed by the state..

Co11eges -should be perm1tted to request a student's score on these tests

‘ RECOMMENDATION 10 We. recommend that h1gh schoo1=students be required

to take the North Carolina- Competency Test in the_spring of their _
sophomore year. We further recommend that the Competency Testing- Commis=
sion. consider exempt1ng students from _the competency test requirement on
the basis of super1or performance on the mathematics sect1on of the Ninth

.RECOMMENDATION 11. We recommend that remed1a1 mathemat1cs c1asses be
.offered for all secondary students, grades-9=12, w )

eady—to—
24

——take_the Pre-ATgebra course or _who have failed or are in danger of

failing the Competency Test- Students at or below the 35th percentile

“on the mathematics section of the ninth ‘grade annual testing program
should be considered for remediation. The remediation should be con-

ducted in a mathematics laboratory with a specially trained teacher, .
at least one instructional aide, and no more than 20 students per class

'per1od Ex1t criter1a shou1d be deve1oped for students to move from

o RECOMMENDATION 12, Ne~recommend‘that,,where possibie, eachwof the',,

 _of each schoo1~year-~—~—-___:;;E;

courses; Algebra 1, Geometry, Algebra. II, be split into a two-semester'
course and that sat1sfactory performance in the first semester of each
course be prerequisite for admission into the second semester. Moreover,

‘we recommend that, insofar as it is possible, the first semester of each

of these courses be offered in both" the f1rst and the second semester o

et L

t'RECOMMENDATION 13. ‘We recommend that three un1ts of mathemat1cs e

grades 9-12 be requ1red for graduat1on

RECOMMENDATION 14. We recommend that those respons1b1e for adv1s1ng

‘ students to:
A. m—take mathemat1cs in the1r senior year, and T

‘B; take courses at the most advanced 1eve1 their backgrounds and

secondary students, i.e., guidance. counsgelors, advisors, curriculum

-coordinators, principals and teachers, be made fully aware of the.

jmportance of mathematics to every member of our society. Those who -

~ -advise secondary students should, in part1cu1ar, be encourag1ng a11

abilities will a110w

il

e 2z



Secondary Recommendations (continued) - ) S
RECOMMENDATION 15. We recommend that a mechanism be created to.establish
and maintain communication among the agencies involved with the teaching

of mathematics. .Specifically, we recommend that a committee representing

. thg,méybemgtiésﬁﬁébé?tﬁéhts,bf,ﬁub1it and private schools, colleges and °
universities (public and private), technical and community colleges, and -
. D T -

the Mathematics Division of SDPI be created. -

RECOMMENDATION 16. We recommend that the State Board of Education suggest
. to the post-secondary institutions of the state that: . -
A Four-year college degree credit not bevawarded for courses in which -

.the level of content is equivalent to that of Algebra I or Geometry: -

B. Colleges and universities devise-and-maintain-more stringent enty
requirements in mathematics, utilizing high school grades and SAT
scores: : o : ) |

€. If an institution of higher learning does admit students-who are
. deficient in mathematics; then that institution should expect to
- ioffer remedial, nbnfcrédit mathématicstOurses; o _
RECOMMENDATION. 17. We ‘recommend that the State Board of Education suggest

%o the post-secondary institutions in the state that a placement examina-'
_ tion be developed. _This.examination would be administered on-a voluntary
basis to high school juniors. It would-be used to indicate.the existing

Tevel of mathematical competence with regard to the background necessary
for admission to the first credit course in mathematics at the college or
university-level: = : R .
RECOMMENDATION 18, To attract competent, new mathematics teachers, we
recommend the following:. - ~ ’ ‘ i e,

A. Teaching assignments for first-year teachers involve contact
with students of varying ability levels. ' ;

B. First-year-teachers be offered a contract as early as possible.

C. Fiwst-year teachers be offered the opportunity of beginning employ-

ment as soon after their graduation as is practical.. ' ?

RECOMMENDATION. 19. We recommend that no endorsement: of certificates—— ..

Tor teaching mathematics- be permitted and that the only certificates -

" in mathematics be those outlined by the Quality Assurance Program and
which fully meet the program's guidelines: ' | o
" RECOMMENDATION 20: - We Fecommend that by the 1985-86 school year only

" those individuals appropriately certified in mathematics be altowed to~

teach mathematics in grades 7 through 12.




-
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_ Secondary Recommendations (continued).

'RECOMMENDATION 21, We vecommend that for certificate renewal of secon-

dary school mathematics teachers at least three upits be in mathematics
andfor mathematics éducatipn. We further recommend that these units.
be earned through college credits or through approved: coursework with
the same rigor in content’ and requirements as a co]]ege-Leve2366Ukse.

' RECOMMENDATION 22. We recommend that the following two types of in-

_ service programs for secondary school mathematics teachers be
deyeloped and funded: _ =

A. An ongoing program with a curriculum consisting of mathematics

" content; learning theory; evaluation techniques, effective use
of manipulatives, computers, calculators, problem solving;
classroom manadement. efficient use of classroom time; and

counseling strategies.

B. Special suimer institutes to assist teachers in teaching
_.c.....secondary.level mathematics. _ . . e ok

~ Funding should be provided for various financial incentives to allow
teachers to participate in either or both programs. = - C

RECOMMENDATION 23. We recommend that in-Service be conducted on.a
continuing basis for administrators of each LEA concerning trends and

issues in mathematics education. _ .
mathematics teachers a program of incentives be. developed. ‘Specifi-"
~cally, we recommend .that:_ _ . ... o e

RECOMMENDATION 24. We recommend that to attract and-retain competent

A. Teaching loads in mathematics be restricted to no more théﬁ 26'*

students per class and 130 students per day. — e

— . e
e e T .

‘B Abprop?iéfé_stﬁpehdéjﬁéf@f@ﬁiﬁ?ﬁ%?ﬁ?ﬂgﬁﬁﬁ;f study, curriculum
development, staff development, etc. A

C. Reimbursement be provided for expenses associated with attendance
at professional mathematics meetings, including travel, lodging,

registration fees, and substitute teacher jpay.

RECOMMENDATION 25: - We-reconmend that salaries be increased for appro-

priately certified mathematics teachers who have a majority of their

teaching responsibilities in mathematics.

RECOMMENDATION 26. We recommend that,sﬁbstantia1;éﬂé?fiéﬁéim?ﬁﬁdsﬁﬁéf —
provided for the Prospective Teacher-Scholarship Loan Program to support

undergraduate students in mathematics education at the secondary level.

3

We' further recommend that the amount of each scholarship loah be in-

creased to $2000/year:

RECONMENDATION 27: Ve recomnend that the present student allotment - |

for textbook adoption” be raised to $15.

v

e
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CHAPTER 1. -

' . //\777,7 D ,,:Z',;'A,
‘ ORGANIZATION OF THE_STUDY
X . B . \ ™~

Eormatlon

-

DF. A: Craig Ph1111ps, State Super1ntendent of Pub11c Instruct1on, R

appo1nted the Mathemat1cs 6urr1cu1un Study Eomm1ttee 1n the 1ate summer jd
.. D .
'of 1981 The Comm1ttee was d1rected to study the status of a]] 1evels .f“’

f mathemat1cs 1nstruct1on in North Caro]1na and to determ1ne the" des1red

goa]s of the mathemat1cs program for the future. L

o P ) : : o ~

L

Purgose _ 3 :
' The purpose of the Mathemat1cs Curr1cu1um Study was to- thorough1y

study the” present mathemat1cs program and deve]op recemmendat1ons wh1ch

-

7upon implementation, would- serve as‘a bluegr1nt to 1mpreve the qua11ty of

RS

“the mathemat1cs‘program for.a]],students in North earQIJna.

Comm1ttee

The membersh1p of the Mathemat1cs Eurr1cu1um Study Comm1ttee con-

s1sted of fourteen ma]e and th1rteen female members, 1nc1uded members of
e ethn1c minority or1g1ns, and was representat1ve ef the State’ s geograph1ca1

'reglons. The profess1ona1 backgrounds of the Gomm1ttee membersh1p 1nc1uded

~ .
- S - - . - .
- . . .

Five classroom teachers . One communlty co]]ege mathe—” L
e e S matics educator - .7 T
Seven LEA supervisors. . | o : : S

' ST e o Twe 13dustry representat1ves-

~Two principals . '~ . T
) o One priivate consu]tant .
Six un]yers1ty mathemat1es ST O
. educators/teacher tra1ners _ One co]]ege student e T

-7 one unlvers1ty mathematjc1§n o One high $Ch001 student: -1fj- .

™\




SupportAStaff
Members ‘of the State Departmenf

a

assistance to the Comm1ttee.

,,,7. [ J ,,,,,,,,h,,, oo PR [R—

of Public Instruction who provided
State Superintendent
Deputy State Super1ntendent |

o - Assistant State Super1ntendent for Instructionai Serv1ces

r

E]ementary Educat1on '.; o

Midd]é Grades Education R A

;' - Secondarz_gducat1on hl h o = ~wl'“””“ o
’ Curr1cu1um and Administration’

-fMathemat1cs B1v1s1on.5taff

Director

. ‘Assistant Director
Consultants (9)
Secretaries (2). .;li'

049§n126t10n ;

. - ) .
In1t1a11y, the Comm1ttee members were ass1gned respons1b11it1es on

one of the subcomm1ttees--curr1cu]um, staff or resources. The subcem—

‘_.m1ttees addressed concerns ang 1ssues re]ated to their spec1f1c topjcs.
: Summary reports from the subcomm1ttees were presented to the total
Eomm1ttee As the study progressed, it was deemed necessary to change

N the structure of the Comm1ttee. Its second organ1zat1ona1 strucfure was‘



Procedure s

The' f1rst task of the Committee was to ascerta1n the current
- status of the mathemat1cs program 1n North Earo11na This was done

. by. severa] methods : o

— € T T
1. Conductlng surveys throﬁghout the state.

: a responded to _the_ quest1onna1re and/or
----- attended regional hearings to discuss the

issues. Summaries of the surveys were - IR
¢ , comp11ed by the regional staff of the ,
Mathematics Division and submitted to-the & . . - . j-

i ‘wComm1ttee Chairman.- - The €hairman presented
e T a compilation of thesummaries to the full
) Comm1ttee for its consideration.

: 2. Visiting schoo]s and 1nterv1ew1ng°§tﬁdent§,
' © parents, teachers, principals; a1des, ‘and
‘central off1ce personnel. T

3. Inv1t1ng representat1ves of various interest -
groups to speak before the Committee. The
_presenters, focused on the status of the
‘mathematics program as viewed by the member-
ship of the1r respective groups

4, Inv1t1ng teachers, pr1nc1pa1s, consu]tants,
«—-and _university mathematics educators to.
write position papers on_topics of particu--
~ Tlar concern to-the Committee. Nineteen
such_papers were rece1ved and studied by
the Committee.

As an understand1ng of thé status of the mathemat1cs program became

c]ear the Comm1ttee began to formu]ate recommendat1ons des1gned to
’ ?mprove 1ts qua11ty for students at all grade levels. At each meet1ng
~ the Committee met 1n1t1a11y as a. who]e group to out11ne Spec1f1c ob="
/Ject1ves to. be accomp11shed then d1spersed 1nto subcomm1ttees for

deta11ed de11berat1ons At the conc]us1on of each meet1ng, the sub=

commi ttees répo.ted the1r progress to the fu]] comm1ttee and de11neated

[

rema1n1ng tasks;
. a; o
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Tentative recommendations were fbrﬁﬁiété&’ Théy were ?orﬁéiiy '
presented to educators throughout the state as fo110w5'

! 1. Presentat1on at the Name-of S1te Meet1ng ' T,

of the National Council of Teachers of

Mathematics in Char]otte in November,
1982. :

- 2. 'Presentat1ons at the three reg1ona]790n-
ferences of the-North Gar0|1ra Council
of Teachers of Mathematics in the

spring of 1983 o ”_uéz;ﬂM«mwﬁ;ﬂﬂﬂ,;__

V§:M“Presentat1on at the Sem1nar on' Issues in
Mathematics Education sponsored by the =~ .

Mathematics Division, January 31-
February 1, 1983. : . _

4. Distribution by mail to LEA superv1sors

and college mathematics educators -in
March; 1983. Over 1000 responses to
this request for reactions were received
and compiled by the regional staff of
the Mathematics Division:. Committee .
members part1é1pated in twenty rég1ona1

with this phase of the study

A summary of all reactions to thé tentative recommendations was
prepared by the Mathemat1cs D1v1510n staff and presented to the Comm1ttee

The react1ons were carefu]]y con51dered by the Eomm1ttee befcre recoii-

mendations were f1na11zed; The comp]eted list of- reeommendat1ohs, their
rétiaﬁéié§; éﬁa related éompahéhté of thé-study were pfesehtéa to the
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CHAPTER 2
BACKGROUND STATUS. OF MATHEMAT{CS EDUCATION

Numerous néiii'anéi and world events in the 1950's reminded Americans
ithat the United States was be1ng cha11enged sc1ent1f1ca11y and techno1og- L
1ca11y ' The flurry of activity. which fo]]owed for the next two decades v.

0 4

to upgrade mathemat1cs educat1on was. unprecedented 1n the h1story of

American education.

Actiu?ty Beﬁan-w1th'severa1 %Onferences to explore the 505&%6%1%E%é§_
for improving mathematics educat1on These COnferences were attended by
,research mathemat"c1ans, psycho]og1sts, un1vers1ty -and pre-co]]ege 1eve1~
mathematics’ educators, and schoo1 adm1n1strators The mission of the -

, part1c1pants in the conferences was to suggest ways of making the Un1ted

ks 4

-States second to. no other nat1on in the deve1opment of human potent1a1 in .

the techno]og1ca1 race.
The u1t1mate outcome of conference de11berat1ons was to attack the
prop1ems of mathematics éducation on two fronts' 1) to 1mprove the qua11ty

of the content of the K-12 mathemat1cs curr1cu1um, and 2) to deve]op the

and the 0ff1ce of Education, appropr1ated substant1a1 funds for the deve1op-
ment of mathemat1cs curr1cu1um proaects at a11 1eve1s Add1t1ona1 monies. )
to support these proaects were made ava11ab1e through some of the 1arge
pr1vate foundat1ons in this country f These curr1cu1um deve1opment teams
_were compr1sed of research mathemat1c1ans mathemat1cs educat1on spec1a11sts, o
c]assroom teachers, schoo1 adm1n1strators, psycho]og1sts, and 1earn1ng

‘}theor1sts. Dur1ng the same. per1od of time, m1111ons of do11ars were spent




in an effort to prepare teachers to teach the newly developed programs.

- Cooperative efforts among the Nat1ona1 Sc1ence Foundation, co11eges and
un1vers1t1es, and the. e1ementary and secondary schoo1s of th1s country . ;:m
led to the deve]opment of academ1c year ‘institutes, summer 1nst1tutes,
and 1eadersh1p deve1opment conferences We1Ss(60) notes thétﬂthe atten-
dance at National Science Foundation sponsored workshops and institutes
generally inCreaSéd with'the‘higher grade 1eye1 ?égpoﬁ§%511%fy of the -
'teacher, with fore than one- th1rd of a11 h1gh school mathemat1cs teachers

hav1ng part1c1pated in at 1east one such act1v1ty

Based upon past program deve1opments and the h1gh 1eve1s of f1nanc1a1 =
support, one m1ght conclude that 1arge educat1ona1 ga1ns wou]d oceur: '
There are data available to support this. However beg1nn1ng in 1§§§
concernS'were be1ng rajsed that these gains wére not being SUsta1ned.

Then recent reports have revea1ed'that when compared to aapan1ana ﬁussia5
th1s country S super10r1ty in science and techno]ogy is rap1d1y dec11n1ng

A compar1son of the Amer1can and Japanese educat1ona1 systems révea1s
that the secondary educational system in Japan p1aces a heavy emphasis on. :

.gmathemat1cs and sc1ence There is a nat1ona1 gu1de11ne for 1ower secondary
educat1on (grades 7-9) which recommends that about 25 percent of the c1ass—

| room t1me be devoted to mathemat1cs and sc1ence course s In secondary —

" schools, nearly a11 of the co11ege bound students (rough]y one- th1rd) take-'
four mathematics courses (a]gebra, geometry, calculus, or stat1st1cs)

during the1r three—year h1gh schoo] career (28)

T Isadc W1rszup, an Amer.can author1ty on education in Russia, states

-~

that every Russ1an youngster who comp1etes ten years of e1ementany and

ey

secondary schooling, as 98 percent reported1y do, has a thorough ground1ng -
1n ar1thmet1c, a1gebra p1ane and solid qeometry, and two years of ca1cu1us (62)
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By compar1son, in this country the genera1 requ1rements 1n grades K-6
in mathemat1cs show that approx1mate1y 25 percent of : the stateés and 40
percent of the 1oca1 school districts have. m1n1mum 1nstruct1ona1 t1me for

'mathemat1cs 0n1y 31 percent of recent h1gh schoo1 graduates have . taken»;z. .

A1gebra II and 6 percent have compf;tedgca1cu1us .
Even though a considerable amount of money was spent dur1ng the post-
Sputn1k era on the 1mprovement of mathematics educat1on 1n the 1ate\1950 s
and ear1y 1960's; the enthus1asm for this effort began to wane in the late
'1969' By 1969 the Un ted States had succeeded in putt1ng a man on the
'moon In many minds, this accomp11shment 1nd1cated that th1s country s
supremacy in science and technology cou]d be taken as a g1ven Thus, the
"nat1on cou1d sh1ft its pr1or1t1es to other soc1eta1 goa1s
» Beg1nn1ng 1n 1968, real- do11ar federa] 1nvestment 1n research and
j} deVe1opment-1n mathemat1cs and science ediication began ‘to dec11ne Con-
current]y, federa] support for graduate fe]]owsh1ps in mathemat1cs, sc1ence,
o and eng1neer1ng dec11ned sharp1y, wh11e support for teacher tra1n1ng 1n-'
stitutes and curr1cu1um deve1opment dropped sharply start1ng in. the ear1y”""'m
1979 s and then v1rtua11y declined to a m1n1ma1 1eve1 (35)
A carefu] rev1ew of educat1oua1 reports regard1ng the status of
mathematics educat1on has enab]ed the 60mm1ttee to 1dent1fy s1x cr1t1ca1
prob]ems In nathemat1cs educat1on " These are as follows:

1. There is a cr1t1ca1 shortage of mathemat1cs teachers at
the secondary level.

)

(36) sur-

In December 1982, the Nat1ona1 Sc1ence Teachers Assoc1at1on
_ veyed 600 co]]eges and un1vers1t1es that have .teacher. tra1n1ng programs

'Yeareby-year data were acqu1red for the ten-year period of 1971- -80. The
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survey 1nd1cated that nat1ona11y there has been a 77 percent dec11ne in
.the number of mathematics teachers prepared to teach in the secondary \
schoo]s (In North Caro11na, there has been a 79 percent dec1ine in the
- product1on of mathemat1cs teachers(45) dur1ng this 1nterva1 of t1me*)
Further the fraction of. those tra1ned who do go 1nto teaching has dec11ned
'proport1onate1y. The comb1ned effect 1s an 80 percent reduct1on in newly -
empioyed_mathemat1cs teachers_s1nce 1971 As m1ght be expected, the over-
a1l quality of instruction;has.dec1ined The most Tikely cause of this
teacher shortage s the growing d1spar1ty between salaries 1ns1de and -out-
_s1de educat1on Dur1ng 1978 79 for examp]e, persons with a bache1or s
7 degree in mathemat1cs cou1d expegt to receive on1y three quarters as much -
.'as a teacher as they could rece1ve from pr1vate industry. | |
Other factors under1y1ng the dec11n1ng qua11ty of secondary 1eve1
education are a Iack'of‘su1tab]e classroom facilities and a decline in
'sup'port for #acuilty devel opment ~ Another ?éctbrl-is that th’e support-~systém

s1de the c1assroom to prov1de qua11ty contro1 and ass1st teachers with

pedagog1ca1 prob1ems (35)

2. There are a substant1a1 number of unqua11f1ed persons
teach1ng mathematics in the secondary schoo1s
The severe shortage of secondary schoo1 mathemat1cs teachers has
resu1ted 1n emp1oy1ng record numbers of unqua11f1ed persons to f111 mathe-
Studies have 1nd1cated that far too many of these peop]e are. drawn from
. the. bottom quarter of the nraduat1ng h1gh-schoo] and co11ege students
Dur1ng the 1981 82 schoo1 year 26 percent (4 070) of the mathemat1cs

classes, grades 7-12;_1n North Caro11na_were taught by 1nappropr1ate1y




s N ) N .
certified teachers. This shortage was more profound in the 7th- and

8th=grade méthematicé-é1éé§é§ in fﬁéf 48 percent (2,?éé) Qere.faught by. -
inappropriately certified tedchers. (41) o

3. Most certified mathematics teachers at the elementary

and secondarfs.levels are badly in need of in-service.
training. - - - . '

Weiss(%0) states that the typical mathenatics teacher has been
‘teaching appréxiﬁatay tng}zé years. She further notes that many, of these
‘téachérs-haQe not been involved 669365 the ﬁéét five yéaré in any staff
degeiobmént activities to upgrade their backgrounds in mathematics.

" A simiiar situation exists in North Carolina; the typical teacher has
been teaching about eleven years. Many of these teachers have not elected
: td'také'a&ditioné1‘¢6giéé§”§iﬁ6§/§?é&ﬁéfibh;'-;hStead, theyihaveumanagedv
" to renew. their teaéhiﬁg'ééififﬁééféé Ey participating in iofailstaff déiul
velopment activities which rarely contain any mathematical éontént;

" 4. New:sequences of mathematics courses and materials are

needed which relate specifically_to the students who
will not be entering professional scientific and
engineerirg careefs. . i o :

" N - — ,* - - ,’ - - - [ —
A 1980 National Scierice Foundation and Department of Educaticn report.
states the following: (3%)

" The curricula programs developed in the 1950's and 1960's
were an important strategy for improving science and mathe- . -

matics teaching in the post-Sputnik_ era, and there. is persuasive

evidence that these programs.had a long-term, salutary effect.
Today- there is a need for similar programs, but the target ' .
, group is different. While programs _in the 1950's-and 1960's
~ .. were aimed at developing textbooks for future science and en-

gineering majors; today's desperate need is for curricula for
gineering ma = p . fa_

_students who are not interested in professional- scientific

and engineering careers. Lo

" New curricula would provide students with a better basis
for understanding and dealing with the science and .technology

they encounter as citizens, workers, -and private individuals.
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By stimulating interest in. §c1en(e and technology, they“tan

also motivate students to take science and mathematics courses

beyond 10th grade, thereby preserving ‘their options tonenter
science and eng1neer1ng careers.

Th1s m1smatch of current courses in mathemat1cs and the need of a

majority .of students must be addressed.

5.. Elementary and secondary schools need access- to micro-
~computers; Tow-cost supp11es, and other resources '
| Through the. Nat1ona1 Defense Educat1on Act (NBEA) of 1958 funds
were made ava11ab1e to. local schoo] systems for equ1pp1ng 5¢hﬁ9£§ to‘1m=
prove the teach1ng of mathemat1cs, science, and faféigh ianéuéﬁ%g' Th*”
funds could bé used to remode] fac111t1es on a minor sca]e and ‘for pur-r
chas1ng equ1pment and modern teaching a1ds A recent study conc]uded
.by Ohio State Un1vers1ty(36) indicates that 66 percent of’ the e]ementary
.and 69 percent of the secondary school d1str1cts 1n the nation used these

funds to- purchase key support materials and upgrade mathemat1cs and ' e

.sc1ence fac111t1es Unfortunately; changes 1n nat1ona1 pr1or1t1es caused
these'funds to be d1scont1nued in the early i910' .

bUe'to the 1ack of NDEA funds, rising costs’ of equ1pment and materials
and cuts in educat1ona1 budgets many schoo]s do-not have funds ava11ab1e
to obta1n m1crocomputers and the software necessary for the1r proper usage.
;Th1s prevents students from rece1v1ng 1nstruct1on 4n-the use of computers
and keeps teachers from using them in the 1nstruct1ona1 program

6. Students need to,take more._ mathematics and should be

gncouraged to take h1gher Tevel uOUFSES wh1ch will be

challenging to them ) o
Only about one-sixth of a ~l\secondary schoo] students currently take
junior; and senior-year'courses ingmathematics. A 1arge percentage of
" ‘this group intends to puééhé'mathémaéégs;reiatéd careers. -Th1srpercentage



& ’
has remained almost constant for several years Judged on the basis of
natTonw1de test scores adm1n1stered to high sch001 seniors; thé’quanfi-
cations of those 1ntent on mathemat1cs-re1ated careers have rema1ned
high* The-ach1evement 1eve1 for the remainder of the student popu]at1on

.\seems to be 1mprov1ng W1th-regard to ar1thmet1c sk111s, but. cont1nues to
fall short in the more complex skills of prob1em 591V1ng and cr1t1ca1
thinking. = - o |

Enrollment fn'secondary mathematics and science ETasses has déé]ined
at more than twice the rate of . the genera1 enro11ment between 1977 and
1981 Wh11e this dec11ne seems .to have. stab111zed enroliment after
Grade }0 drops dramat1ca11y by about 55 percent in mathemat1cs. This

"1nd1cates that given the cho1ce most high schoo] students are not
e1ect1ng mathemat1cs courses. Thus, in effect at the age of 16 (or
ear11er) many students deny themse]ves the opportun1ty to study many

" curricula offer1ngs at the post secondary 1eve1 . The dropout rate from
mathematics at the 10th2grade Tevel is part1cu]ar1y_séveré for gi%is andb o
minority students. | | ’ |

There appear to be several reasons for these dec11ning part1c1pat1on

"rates, 1nc1ud1ng Tow 1eve7s of ach1evement 1n mathemat1cs and sc1ence, |
few requ1rements for graduat1on in most states, “the reduct1on of co]]ege
gntrance requ1rements, a narrow1ng of ‘the. school curr1cu1a to focus on

e“basits;"'and a serious . m1smatch between most ex1st1ng curr1cu1a and the
1nterests and needs of those- students vihio -do not e1ect to pursue careers’

Ain mathemat1cs, ‘science; and eng1neer1ng Little or no vocat1ona1 rele-.
vance is presented 1n ‘such- courses, and, there is v1rtua11y no exposure '

to technology.
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The cha]]enge presented'by othev nat1ons to the techno]og1ca1 and -
sc1ent1f1c super1or1ty of the: Un1ted States citizenry is a cr1t1ca1
reason for assessing the current status of mathemat1¢s educat1on in the ’
United States and part1cu1ar1y in North Caro11na The six maaor areas
of concern 11sted above formed the base from which the Mathematics

6urr1cu1um Improvement Proaect 1aanhed its: study of the mathemat1cs |
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CHAPTER 3
THE ELEMENTARY MATHEMATICS PROGRAM
PREFACE

Mathemat1cs is the 1anguage of a11 sciences and is cr1t1ca1 to the

total development of the ch11d Educat1on at the e1ementary 1eve1 1s

the foundation upon wh1ch all future learning 1is built. Because the o

ch11d s se]f—concept and his grasp of fundamental 1deas 1nf1uence subse—rd

'quént academ1c success, the beg1nn1ng years of- forma] 1nstruct1on are
criticaT. Attitudes toward mathemat1cs are formed by exper1ences 1n
eTeméntary schooT; therefore; the inflience of the eTementary'scthT
teacher and the curriculum-are paramount. :

' RECOMMENDATION 1 We #necommend ihat the e£emenxuhg mathematics cuknc
culuri -be strengthened to neglect an increasing emphasis on probfem

s0bving and the use of cakcubatons and computers and xhat Lt be &eAtgned

to encompass more than cohputufxonaﬂ facitity.

Lo

Rat1ona1e The e1ementary mathemat1cs program must 1nc1ude appropr1ate

each grade 1eve1 to reflect. the needs of students 11v1ng in today s wor]d

yet prepare students for the wor]d with which they will be con?ronted

: Rather than detract from the 1earn1ng of bas1c computat1ona1 sk111s, :

thé selective use of calculators and computers would encourage h1gher

TeVeTS of cognitive th1nk1ng by a110w1ng students to- exper1ence "reaT -

'11fe" probTems 1nvo]v1ng the organ1zat1on and 1nterpretat1on of data.

It W111 allow teachers "to spend more time w1th the1r students in. app11— .

cat1on rather than drill- In jts Third Nat1ona1 Mathemat1cs Assessment,
the NAEP(ZS) states that "the technoTog1ca1 1nnovat1ons of the 1ast 7!‘\

ﬂ.‘i 24157'
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decade,are trans?orming the ways in which peop]e use mathematics: The
mathematics needed today is not the mathematics that was needed a century
§iago but for the most part that is the mathematics st111 being taught
in schoo]s.' Students must have more experiences which deveggp under— -
standings and ski11s._ "There are machines that can do the ca1cu1ations*h_ifyg
g

writes the NAEP report, "but it is sti11 necessary to know what questioni\

to ask and how to use the resu1ts A
| , N

RECQMMENDATION 2. We hecomnend that an awareness 05 cwtcuiatau ami'

thetn uses be provided for K=2 studenits and that chatdnen in guadea 3- 6""'
be tuught to use a 5oun-5uncixon caZcuzaton. ,

'

Rationa]e' To- teach the use of ca1cu1ators at these grade 1eve1s wi]]

"-?*;-s‘

enab]e chi1dren to app]y and extend mathematicaT concepts beyond their

: computationa1 abi11ties.;

? The pub]ic concern about the use of ca1cu1ators in schoois and fears ?
i

that students w0u1d become :{¢) dependent on ca1cu1ators that ?EE& wou]d
) l R

Tose their abi1ity to compute has motivated a number of research studies

ca]eulator use. = . e _" o ;;/f-;'

3

Aimost 100 studies on the effects of ca1cu1ator use have

" been conducted during the past four or five years. . . .

In all buta few instances, achievement scores are as high
. or higher when calculators are used for mathematics in--
: struction—(but—not—on—testsé han—when—they are_not:usedtttttttf~

- for instruction -

This recommendation supports the Nationa1 Counci1 of Teachers of

o

ﬂathematics An Agenda "For Actionﬁso} and wou]d indicate that North Caro-

B

11na 1s tak1ng a 1eadersh1p role in the app11cation of techno]ogy in the

&

?Jclassroom.

N e :' I _' ) | ) " R ':u ____.___4 i
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"RECOMMENBATION 3. We hecomend that all efementarny Aiudeniz have access

. Zo computerns and apphopm&afe cowrseware. The ratio of 1 computen pom v
24--students 45 kecommended _ o

Rationale" The computer must be one component of the organ1zed ba]anced

instructional. program that prov1des a wide var1ety of exper1ences Ré—h?
N o

isearch shpws that mathemat1cs 1earn1ng can ' be 1mproved and that mathemat1cs
teach1ng can be faci]itated through the use of techno]ogy (8) EfFect1ve,

151ntegret1on of computer based educat1on into the mathemat1cs curr1cu1um
requ1res that suff1c1ent numbers of m1crocomputers and/or term1nals w1th .

' appropr1ate courseware ‘be ava11ab1e

;._RECOMMENQATTON 4. WQ recommend that all cZemenxuny chtzdnen havc tﬁe
. oppontunily to explore mathematics thiough the use of a variety 04

" manfpulative matentals’ and that there be an effont to effectively
-u"bnldge the gap" between man&puﬂat&ueé and the abstract Levels 05
Learning .
L""'“"*12;‘.COMMEl\ﬁE}!gTi61\1-»’5——~(x!'<>.——~faé:c:0mmemf,tha,.——add.c;t:(.oml’;—/sdfzxtrz_ﬁcm&zés.,b:z_appvw.:;______
~r——priated- on-a-per-pupil- ‘bas.is- o -purchase-manipulative matertaks. for use. ...
in matﬁematxcé at ghade Revels K-6. Particular ‘emphasis should be - .
placed on the purchase of materials hecessany 50& a Axhonﬁ‘eanky chtﬁd- '
hood mathematich pnogaam . . _
e Ratlonale P1aget presents a’ theory of 1nte11ectua1 deve]opment which |
,states that ch11dren in the preoperat1ona1 stage th1nk qu1te d1fferent1y
from those at the eoncrete operat1ona] stage.. (9) In e]ementary school,
| 7ch11dren are e1ther in one of these. stages or 1n trans1t1on between them.
Ghi]dren who‘are at the preoperat1ona1 stage must have phys1ca1 obJects
“for manipu]ation An order to be ab]e to reason about number and number
re1at1ons wh11e thc ch11dren at the concrete operat1ona1 stage draw

from previous exper1ences “in performing these tasks.
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elementary pupils mature mentaIIy as weII as phys1ca11y These changes
take p1ace graduaIIy, over a. period of years _ Ch11dren atta1n the con-
crete operat1ona1 level in various s1tuat1ons at different t1mes Dur1ng
‘the t1me of trans1t1on the ch11dren are 1ncons1stent--they w111 appear
to have ach1eved concrete operat1ona] thought and then revert to pre-,’
operat1ona] th1nk1ng It is therefore 1mperat1ve that the instruct1ona1
~ nndeI of deveIop1ng concepts from the concrete to the abstract must be
‘ut1Iized throughout the eIementary schooI exper1ence. v | |
| It is 1mportant that a11 eIementarv teachers be m1ndfu1 of the
. s1gn1f1cance of man1pu1at1ves and p1ctor1a1 representat1ons in the growth
| processes Payne in FROM CONCRETE TO ABSTRACT(Q) conc1udes that students
.can benef1t from exposure ‘to’ mu1t1p1e representat1ons of the same concept.;

n

It 1s cr1t1ca1 not onIy that teachers be ‘aware of d1fferent representa-

___t:ons but_aIso‘that_they_cons1stent]y~make exp11c1t the 11nk1ng of steps

in progress1on toward the symbo]1c representat1on
In learning to mentaIIy perform act1on on obJects, students must

have had many 1nteract1ons with phys1ca1 obJects" Th1s 1mp11es that the *
dependent on the foundations: deve10ped 1n the eIementary seh001 Suydam '
and H1gg1ns(57) note that; students who . had Iearned w1th the he1p of
man1pu1at1ve mater1a15 scored s1gn1f1cant1y h1gher on ach1evement tests

than students whose 1nstruct1on 1nc1uded no use of man1pu1at1ves

A3

4=




d

e

RECOMMENDATION 6. WQ necommend that. maxhemaixcé educatton at. the
k&ndeﬂganten Zevel be 3ixengthened through:

: A. In—benvtce 60& k&ndengahzen Ieachana,

B. A comprehensive Zeachens' manual wh&eh Lﬁluéihateé competency

S goals and pergonmance cnd&catvnb,

. A specific per-pupil aEEoiment to purchase man&paﬁatcue maten&azé )
in. ﬂteu of fextbooks 4

rRat1ona1e. Wh11e the state of North Caro11na prov1des student texts and

teachers manuals for a11 students and teachers in grades one through

'-twe1ve; noth1ng is prov1ded for the kindergarten student or teacher

\

K1ndergartens shou1d rece1ve funds for mathemat1cs 1nstruct1on in the

form of allocations for man1pu1at1ve mater1a1s rather than textbooks

Through 1n-serv1ce, c1assroom teachers must have opportun1t1es 10

deve1op strateg1es for us1ng these mater1a1s 1n the1r e1assrooms

The Mathemat1cs B1v1s1on is deve]op1ng a comprehens1ve k1ndergarten,”g

: teacher's manua1 wh1ch will prov1de gu1dance for the teacher. Because

"oroVTding spec1f1c suggest1ons for a1ternat1ves to abstract act1v1t1es

is not enough the manua1 will prov1de\1nformat1on for the teachers on
how to bridge from man1pu1at1ves to the more absgract ways of teach1ng

mathemat1cs;

.RECOMMENDATION 7. WQ recommend that each chikd have Ainy (60) mtnateé

o4 math daily wtth a bafance between diréct instruction, . applications,

use o4 manipulatives,. maintenance of Akikls, and emichment. Conzx&eta—
tion needs to be gtuen to the txme of day when mathemaxxcé Lnainactcon

OCCIJI%

'Ratlona1e if eiementary §éﬁaa1§'afe‘to provtde the solid ?6undation

,neceSSary for success 1n h1gher mathemat1cs and to develop competent,

’diSCriminat1ng consumers mathemat1cs must be “included da11y as a major .

bart of the 1nstruct1ona1 program Each day s 1essons must*1nc1ude a’

s




,ba]ance between deve1opmenta1 1nstruct1on, drill and pract1ce, and

~

. exper1ences 1n applying mathemat1cs sk111s (57)

Because research'c1ear1y 1nd1cates that time on task is d ;?réctTy
"-'corre1ated w1th ch11dren s Tevels of ach1evement, a tota1 of s1xty (60)
~ minutes dur1ng every school. day shou]d be devoted to deve]opment of

mathematical concepts ( 1{2 D1rect 1nstruct1on should come‘du??ng\\\\\ _

(i'
pr1me teach1ng t1me" while the children are fresh and recept1ve. before\\\mw

they‘are tJred from 1ong.hours of concéntration and wr1tten work.v

P

3

RECOMMENUATION 8. We hecommend that Aiudenté in gnadeé 4-6 whose
total mathematics scones §all below the 35th percentile on the -
thind gnade Nonth Carolina Annudl Teszing Progham be considered 50&
_thc Developmental Mathematics Monitoring Progham with {nstruction

in groups: of teh (10) on Less by a teachen with mathematics tﬁa&n&ng
Rationale: Students competence 1n mathemat1cs at h1gher grade levels
can be attr1buted to foundat1ons deve10ped 1n e1ementary school. Hhen
students have not: mastered mathemat1ca1 concepts and do not have a-
- solid foundation on wh1ch to*bu11d crisis s1tuat1ons arise in wh1ch
remediation is needed to help students deve]op those understandings. .
Because it is more cost effective to remediate at the elerientary level
' and because the estimated 7. 6%: dropout rate in North Caro11na in the

’1980 81 schoo] year represents 26 709 students,(45) the 1og1ca1 a]ter-
native to more upper level remed1at1on is to prOV1de a deve]opmenta]
nathenatics program at the elementary level. =~

At the fourth grade Tevel most students move into. larger classes

' w1thout the ass1stance of an 1nstruct1ona1 aide. - This mééhg 1ess
1nd1v1dua1 attent1on for the children. The recommendation for small:

group 1nstruct1on is based on stud1es wh1ch indicate that ch11dren'

‘dif



haﬁinﬁh?reﬁuent‘fntéraetionvwéth teachers‘inismaii g?aups,have higher:
rates of success. () T coT |
Since North éaroiina'students take a standardized- aeh%evement.téstf{f;
"'at the end of th1rd grade, ‘there is 1n p1ace a measure for 1dent1fy1ng
ch11dren need1ng add1t1ona1 mathemat1cs 1nstruct1on in small groups
_. The theor1es of mastery 1earn1ng deve1oped by BToom emphas1ze the.-
-'be11ef that every child can master the e1ementary schoo1 eurr1cu1um

-given appropr1=te 1nstruc+1on and suff1c1ent time and support the need for

' menta1 Mathemat1cs Mon1tor1ng Program Wou1d prov1de ear1y 1ntervent1on
for students weak 1in mathemat1ca1 sk111s and help to prevent the "math
:anx1ety" that often keeps students from choos1ng to take more than the-

minimum mathemat]cs requ1rementsr

RECOMMENDATION 9. We necommend that the Atate gu&dek&neé 6on LdeniLﬁL— B
cation of exceptional children’ be restrwctwied fo enable school pehéonneﬂ

_xn mone effectively Lidentify students who anefmqghematteaZZy gifted.
We fwrither hecommend that Zhe mathematics progham for these students be
destgne& 1o 50étemlughen Levels of cogn&ixve\thtnhcng and . o Lnclude

an ewrichment, comporient., \

Rat:ona]e' Under the present gu1de11nes for 1dent1fy1ng g1fted ch11dren

. many students w1th spec1a1 talents in mathemat1cs do not qua11fy Atten-

“tion shou]d be focused on recogn1z1ng these mathemat1ca11y g1fted students

whether or not they exh1b1t g1ftedness in other’ areas 2 f . - |
Mathemat1cs 1nstruct1on must be prov1ded on. an appropr1ate 1eve1 :

for a11 students;. therefore, mathemat1ea11y ta1ented students must have

_the oonrtun1ty;to deve10p their Fu]]rpotent1a1.

- -47-




RECOMMENDATION710 WQ mecommend Zthat, cﬁ the Noith Gahaktna Annua£
Testing Progrnam continues fo be. administened in the éphcng, nokm
neﬁenenced tests be used at alk zevcﬂé p&eéentty teated

“"Ratlonale, Wh11e the Annua1 Test1ng ‘Program 1s work1ng we11 in assess1ng C

student ach1evement there have been prob1ems in se1ect1ng tescs for ‘the

- first and second grades The major prob1em at these grades is that it is

d cr1ter1on referenced test wh1ch,hasesuff1c1ent scope

-m

difficult t"

:.to measure the curr1cu1um taught 1n North Carolina's first and second
_grades. An add1t1ona1 prob]em is that the conver ~ted cr1ter1on referenced ’
4:test scores to nat1ona1 norms lack va11d1ty ' Thus we support the adop- '
tion of norm-referenced tests for grades one and two

The current testing schedule. does ‘ot perm1t the c1assroom teacher

to utilize thertest resu]ts There can be no d1agnost1c/prescr1pt1ve

ut111zat1on when the resu]ts are not ava11ab1e unt11 the end of the year.

s B r

‘mwmmmn%fiummwmmdMMIMzmm%mwxdubmmtn
‘ghades 4-6 be nreduced 50 that one (1) teacher £is heéponé&bﬁe ﬁon no
mose than twenty-séx (26) pupLZA C . "

Rat1ona1e' we cont1nue to support the State Board of Educat1on s efforts.‘

.than twenty s1x (26) pup11s for one (1) teacher

7As ch11dreniprogress*jn elementary mathematics training, they need

to work with ma: oulatives under the direct guidance of a teacher in the
~development of new concepts.” At the same time, they also need individual
attention to maintain their previously Tearned skills. A Tower pupil/

teacher ratio is necessary to accomplish this.

47
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RECOMMENDATION 12. We hecommend that teacher. Fraining: inbtitutions

include in thein programs fon prospective elementary Zeachens -early -
Lntennahtp experiences with mathematics instruction and that a mathe-
 matics competency examination be nequ&ncd 05 atz cand&dateé 4cck4ng
--dmemfaﬁy certigieation. - - -

Rat1ona1e' The D1v1s1on of” Cert1f1cat1on and -the. D1v1s1on of Mathemat;cs
of the State Department ofePub11c Instruct1on have recent]y prescr1bed
hew competenc1es and sk1lls that prospect1ve mathemat1cs teachers must
acqu1re As a part. of the Qua11ty Assurance Program for the teacher
educat1on 1nst1tut1ons 1n North Carolina, the 11st of competenc1es is-
,comprehens1ve and far-reach1ng, however, it does not encourage the
establishment of an 1nternsh1p but 1t suggests early exper1ences in- the

c1assroom for prospect1ve teachers

The 1mp1ementat1on of an 1nternsh1p program WOuld enhance the

preparat1on of the prospect1ve teachers by prov1d1ng_ear1y interaction
.w1th ch11dren and mathemat1ca1 exper1ences. "The fnternShfh brogram
shou]d be structured in a manner that will ensure ‘a clearer understand1ng
,of ch11dren and how they 1earn mathematics: It wou]d 1ntroduce prospec- ;
't1ve ‘teachers to a var1ety of ch11dren s needs and to the resources
ava11ab1e at the e]ementary 1eve1 '

A pass1ng score on a mathemat1cs competency exam1nat1on w111 1nd1-

cate the candidate's know]edge of mathemat1cs; ThJs_would.alsomhelp to

ensure-uniformity and higher standards in teacher education programs in

North Carolina:



RECOMMENDATION 13. We necommend ihat an eﬂemeniuny mathematxcé o

. spechalist centification be established. Elementary teachers holding
?IhLé cenixé&cai&on should neceive a salary &cﬁﬁenentcaz

'\

Rationale: To 1mprove the qua11ty of e1ementary mathemat1es 1nstruct1on
flthéré ﬁu§t'he teachers ‘who are espec1a11y know]edgeab]e abouthmathemat1cs-
‘content and methodo]ogy as we11 as ch11d deve1opment. ?ew teaéhers in
e1ementary'schoo1 pos1t1ons have comp]eted ‘as much as s1x hours of pre-
service tra1n1ng in mathemat1cs educat1on Th1s cert1f1cat1on would

» encourage teachers who a1ready have: K- 4 or 4-6 certification and who
have spec1a1 interest 1n mathemat1es to pursue‘appropr1ate courses 1in
order toabecome spec1a11zed in the area of mathemat1cs

0urrent1y few 1nst1tut1ons of- h1gher 1earn1ng 1n North Carolina are-

| offer1ng a degree program spec1f1ca11y for e1ementary mathemat1cs
’ )

Teachers certified at the K-4 or 4- 6 1eve1s f1nd few appropr1ate courses
: ]n e1ementary mathemat1cs educat1on at the graduate level. - The ex1s-V
tence of an e1ementary mathemat1cs eert1f1cat1on wou1d encourage more

co11eges to estab]nsh the,ngcessary eourses.

: RECOMMENBATIGN 74 We meeommend ihat alk. Keueﬁa of teacheh iha&n&ng-—
~pne-5znvcce, Ln-senvice, and graduate work--include Lnbihuct&on for |
using computers Ln teachtng mathematics. :

Rationale: M1eroeomputers have become commonp]ace 1n the home, schoo]

and ﬁarkétPIace* The éomputer has ‘tremendous potent1a1 for making. com-

r

petent; know]edgeable teachers more ‘effective. - f.,“

&

Pos1t1ve e%ber1ences and the deve1opment of conf1dence are part1cu-:
1ar1y 1mportant in the area of computers for teachers a1ready in the
profess1on who may be "techno]ogy ~shy" due to th91r 11m1ted exper1ence
- with th1s teach1ng tool. A coord1nated program of staff deve1opment is

‘essent1a1 for the 1mp1emenilt1on of th1s recommendat1on..
| '—50- 49



RECOMMENDATION 15, We hecommend that staff devetopment be oﬁﬁen"riéoﬁ
zg&nc&paZA Zo Auppont zhetn zeadenAth in eLementany mathematxcb ' ;
ucation: _

Rdt1ona1e. Th1s recommendat1on encourages the pr1nc1pa1 to become more

know]edgeab]e about the quantity and qua11ty of mathemat1cs 1nstrhct1on

n e1ementary schools. ‘As a resu]t the Pr1"C1Pa1, as the 1n§tru6t1ona1 '\i

-

© leader, will: be better prepared to eva1uate and p1an for the mathemat1cs

. program within h1s schoo]

to the long- term resu]ts of.a proJect (59) “The support of the school

pr1nc1pa1 for a spec1a1 proaect 1s d1rect1y velated to the: 11ke11hood

“that. staff w111 cont1nue to use proaect methods and mater1a1s after spec1aT

-tra1h1ng ]s w1thdrawn., Involvement in 1n-serV1ce_tra1n1ng Update; prins
~cipals! c1assroom'skt11$jand'know1edée about what is needed for a quality

. v PR .
mathematics program

]

Th1s jn=service will ass1st thé pr1nc1pa1 to serve more effect1ve1y ‘
as the 1nstruct1ona1 1eader by (1) obserV1ng mathemat1cs lessons on a .

regu]ar bas1s, (2) ensur1ng that mathemat1cs is. taught da11y'to all stui

‘o1ogy that provides opportun1ty for prob1em so1v1ng and d1vergent th1nk1ng.

:RECOMMENDATION 16. ‘We necommend that the 5QEEOWLng typeé 06 in-service
programs gon elementary school teachens be developed and 6unded to neach
a&t teachens and aides within a ﬁ&ve year pen¢ad:

A An ongodig progham comwang of mathematics eonien,t Ze{'nmng '
theony, evaluation techniques, effective use of man&puzaixueé

classnoom management, eﬁﬁ&c&ent use of ezaAAnoom ixme and
 coundeling AMaxegLeA ‘ : SR




RECOMMENDATION 16 (coni&nued)
B Spec&aﬁ Jummen LnAiquieA 1o assist teachenz in teachcng mathe-
matics. Condideration should be given.-fo making the institutes.

permanent in ohder 1o foster continued apgna&xng 0f the eompe---'
tence Level 05 teachens .. - .

Fundtng Ahouﬂd be PMOVLHed 5on van&oua 5Lnancxa£ anentxueA Zo a££ow
teachena o panixc&pate o

| -and- | .
" RECOMMENDATION 17.  We “recomnend that af Peast a thind of the non=
+ teaching eontinuing education units eanned by a teacher for eZemenzuny
cenixﬁ&caie nenewal be in the arnea of mathemafxcé , ]
Rationale Because the maaority of e]ementary schoo] chi]dren 1n North )
Carolina are beino taught by teachers W1th about ten years of experience,
changes must come through 1n-serv1ce of personne] a]ready 1n the system
‘In the 1980- 81 schoo] year 1ess ‘than 2 percent of the teachers 1n North
) Carolina were new ‘to’ the profession (45) | | '
When teachers do not know a1ternate methods of 1nstruction, they
: rely on pencil and paper tasPs for their mathematics program. An over-
whe]ming maJority of North Carolina e]ementary teachers surveyed recent]y
\ by this study group 1nd1cated a 1ack of confidence in their mathematical
skills A study conducted by the National Science Foundation Wh1Ch sur-
veyed K 6 teachers. revealed that they felc a need for assistance 1ﬁ the
: fo]]ow\ng areas (1) 1earn1ng new teaching methods , (2) obtaining infor-
mation about instructional materiais, and (3) 1mp1ementing discovery/ o
B T PR - (60).
| Inten51ve, p051t1ve experiences W1th mathematics activities are
fneeded for teachers to .gain’ skills For effective teaching and bu11d con-
:fidence in the1r abilities A mode] for such in-service m1ght be the

_Prihary Reading Institute Wh1Ch offers a format of 1ntens1ve 1n-serv1ce N

e




N

skills. The institutes ha_ve been effect1ve_agents for change vas.
evidenced by ifn;:reaséd achi"éveiﬁent -"fn"ﬁeéding for primary c:hi'idrer_l in -
North Carolina. A -/ S , .}i_ | <:
| Under the cu%rent guideifneéi.%t is bossig)e f%r elementary '

R _teachers to obta‘tn cer*t1f1cate renewa] through var1ous expemences
which are not’ re]ated to‘mathema.tu:_s and therefore do not contmbute

to the teacher's mathematics expertise. . ' o .

. RECOMMENDATION 18. We hrecommend that the Atate, in confunction with
Local education agencies, create mathematics coordinating teacher = -
positions Lo provide contcnuouz; An-senvice via demonstration -Zeaching,
conduetmg workshops, .and providing support and resource sefivices.

43 funthen necormended that: e L
/
A, ,-The pozsu:com be phaAed in over a 54ve (5) gea}t period in all
) ,e.cgh,t )Leg/.orw as teachens -are. x_den,tcﬁx_ed and f‘)uuned - v

B. | The coohduza,tmg Zeachen's con/tac,té not exceed Seventy=g§ive (75)
' classnoom teachens and that each Local education agency have at
- Reast one mathema,tcczs coot:_chna,tmg teachejt, /

C.. The. coond,cna,ung teache)n receive a dcﬁﬁeﬂentcal Aalahy

Rationale: In keep1ng w1th North Carohna S curllf'ent emphas1s on mathe— :

matics, this recommendation addresses the 1ong term goa] of 1mprov1ng

" the quality of instruction. By establishing teach1ng posit1ons wh1ch

wou]d dfrect]y 1nﬂuence what happens within c]assrooms through - contacts__ '

with students and through demonstratmn teaching, the state wou]d estab-

11sh contmuous 1n service and ass1stance for c\] assroom teachers (59)

The- coordinating teachers will be 1nv01\7ed 1nstruet1ona1 acti‘\)iQ

a

B
t1es which requ1re extens1vé 6réparat1on time. ! their roles as the
. ~ ] "
mathemat1cs experts in the schoo]s, they wﬂ] a'l

e

53~ 52,

y serve as facilitators_




: : e
of in?ormat1on related to mathemat1cs curr1cu1um materia]s and profes- :

a3

s1ona1 deve]opments They must cont1nuous1y update their own tra1n1ng
Because of these added respons1b111t1es and requ1red tra1nfng, the -

sa]ar‘y- - o - R 4 ‘:—~\*

' RECOMMENDATION 19. We necommend that eveny edfort be. made to enhance
the teaeh&ng o4 mathemaixca in eZemenxuay schools by. .-

A" Providing applop&&aie Achoﬂanéh&pb fon teachens ZD take mathe-
matics on mathematics education cowrses; .

_"B. Pnavtdtng adequate ne&mbunbemenz 5on expenAeA incwuvted az
3ma£hemat&ca pnoﬁea&&onaﬂ meeixngb, y ,

€. - Pioviding aides and/on. clerical he,ep in gnades 4- 65

2

Identcﬁy«cng and /Lecogmz,mg ou,tétandcng e@mentaﬂy ma,thma,tces
twﬁhm) .

__E: Identtﬁytng and necogn&z&ng ouZztandtng mathemaixCA pnognamb
. through the eAtabZLAhment of model programs., . N

Rat1ona1e F1nanc1a1 1ncent1ves w111 prov1de assistance and motivation
' to teachers des1r1ng to 1mprove their know]edge of methods and content

To encourage e1ementary teachers to become more prof1cient in mathemat1cs, -
'scho1arsh1ps must be ava11ab1e in mathemat1cs To encourage teachers to
: part1c1pate in profess1ona1 organ1zat1ons,'re1mbursements shou]d be made
for expenses at mathemat1cs meet1ngs . - a -
Teachers in se1f conta1ned c1asses in grades four through s1x have'
“tremendous respons1b111t1es, they dea1 w1th 1arge groups of students,

“‘a11 areas of the curr1ct1um, and a w1de range of ab11ities Afdes and/or

' c1er1ca1 ass1stance are needed to free the teacher to concentrate maxi-

~

mum t1me on 1nstruct1pn.

[N
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- -

The recognition and identification of quality mathematics instruc~w

..

' The establishment of a mode] program wi]] al]ow teachers to see first—hand

1

a variety of techniques for. teaching mathematics Many teachers must "see

~ to believe"; thus, \demonstration 1essons in a: model setting Provide a‘l’ -
picture that no other-type ‘of in-service can offer.,"
. . \ . X =, .

. ST

\ s

\ , - - - . .
RECGMMENDATION 20. WQ\hecommend that buﬁétanixuﬂ add&ixonal 6und6 be -
pkov&ded 604\£ﬁ2 Prospective Teachen Scﬁo&q&bﬁ&p Loan Progham 20 Auppont
undenghaduate students who desirne %o ﬁdgaae a mathematics specialist. = = .
‘contifdeation in ghndes K-6. We furt enl necommend that. ihe amount oﬁ

eacﬁ scholarship Loan be\tncneaéed 1o ﬂOOO/yzum
~ _
Rationale- Under th1s scho]arship/]oan/program, recipients of 1oans
- .
who teach in the pub]ic schools for the 'same number of years that financia]

a551stance is received have the1r debt cancelled proportionaiiy Thus,

v '

most rec1pients would have a definite commitment to enter and remain in

teaching in North Carolina. »
. { 2
The current loan/scholarship of $1500 per year is 1nadequate to

support the naeds oF students 1n v1ew of rising c011ege costs







,_ | CHAPTER T o ' :
' TRE WIDDLE séHOOL MATHEMATICS PROGRAM B

PREFACE

t° The mathemat1cs program ‘at the m1dd1e grades Tevel st re%}ond to.
:the'needs of the student popu1at1on . As the program is deve]oped and |
rev1sed,vcons1derat1on must be g1ven to character1st1cs of th1s age group

‘Middle grades students are in a per1o&;of trans1t1on from ch1ldhood
to adulthood; Physical; emot1ona1;_soc1a1 and 1nte11ectua1 ab111t1es;are .
"aatuﬁ'ﬁgaﬁa—tﬁéfé ig"eaﬁstaﬁt ré-adjus__tment by the student to incorporate
*these changes into dai]y funct1on1ng o '

. i%' Inte11ectua1 ab111t1es are at d1fFerent 1eve1s of deve]opment due
to the varying rates of maturity. (19) 'M1dd1e grades students.have the
widest range of ability 1eve15 when compared to other age 1evels. §ome
studepts are.funct1on1ng at what P1aget(47) wou1d call the concrete |
operatioﬁaTlstage* Wh?Te 6thers are capab]e of more forma1 operat1ona1

. thought bfaééggés' It is recogn1zed that a large percentage of the
students do not function tota11y 1n either stage; rather, they move from

_one to the other depend1ng on the nature of the tasks to be performed.

The mathemat1cs program must be structured S0 that it -is capable of .pro=

: V1d1ng content and methodo]ogy appropr1ate to th1s\¥1de\range of ' ]

|

The middle grades mathematics. program is an extens1on\of the e1em9u-
tary program as outlined in the e1ementary recommendat1ons and}~as a
resu]t, is broader and more . comprehens1ve than 1t has been in the past
Further, it s des1gned.to prepare-students for a more'r1gorous program

of secondary mathematics. . i :
. < . . DL | | X




RECOMMENDATION 1. We xecommend that, in onder for sfudents in grades 7
and 8 2o have broad experiences in mathematics and Zo provide a strong

" bake for funther study, the mathematics cuwwiiculum Ln grades 7 and 8 be

stnuctuned acconding to the following Levels:
i, .

Grade 7

"A. Comprehensive Mathematics broadly based in Pre-ilgebid, énformal

~ plane and s0id geometny, descniptive statistics and survey
sampling, data analysis, consumen arnithmetic, mental arithmetie

and estimation, apptications of mathematics and problem 50Lving.
B. A cowwse which encompasses the seventh and eighth grade compre='
hensive mathematics courses for Those students who have shown -
superion mathematical ability and whe will proceed to Algebra 1
in the eighth grade. - L ‘ R :

¢, Developmentat/nemedial mathematics §or students scondng bekow

the 35th percentife on. the sixth grade annual tesiing progham
in mathematics, taught <n small groups (1:10) under the super-
vision of a teacher triined 4in diagnositic/prescriptive teaching
. 0f mathematics in a setting conducive to active participation
" in Reanning Zhrough problem solving. - . o

" Grade §

_ tices:

A. Continuation of Comphehensdive Mathematics grom seventh grade
AN designed to fwither dtudents' mathematical foundation in prep-
anation for the course entitled Pre-Algebra in the ninth gnade.

B. A'mone acceberated axithmetic/algebra counse fon the students
: who ane qualified to handfe a cuwriculum preparalory to Algebna 1.

. Abgebra 1 fon the students who ane at that Level and preferably

- wene enrolled in accelerated mathematics in grade 7.

D. . Conténuation of developmental/remedial mathematics for those who
continue to need assistance with the undenstanding of fundamental
mathematics --taught in small ghoups (1:10) under the supervision
0§ a teacher thained in diagnosiic/prescripiive teaching of -

mathematics in a setting conducive to active participation in
Leanning thiough phoblem 30Lving. , L

Rationale: Mathematics in the seventh and eighth grades is crucial to

further mathematical development of students and does much to form their

imperative that instructional modes reflect the st i5édaébgfcai prac-

. g0- - O7



It is true that many seventh and eighth grade students are sti11 in
a "pre- 1ogic" stage of. deve]opment that precludes a deep understand1ng

'of some mathematical principles. (19) However these students can benefit
from the study. of some . very soph1st1cated mathemat1cs concepts if they
use’ concrete materia]s to mode1 the concepts and are encouraged to work

in an open-ended anuiry mode.

Strong seventh and e1ghth grade mathematics courses are prerequ1s1tes

" for the successfu] study of Algebra I. However, mathematically. adept
students who are enter1ng a "logic" stage of deve]opment shou]d be able

to complete th1s work 1n grades six and: seven, thus a11oW1ng them the
opportun1ty to beg1n the1r study of Algebra I in grade e1ght. Past ex-
per1ence has shown that students who are well- prepared and who beg1n
A]gebra Iin grade eight successfully comp]ete co11ege 1eve1 work in ‘
"mathematfcs before graduat1ng from high school. In the past, such oppor;
tunities have been available primarily to students in large school systems:
A1l students in North Carolina who qualify for accelerated study in mathe-
~matics should have the opportun1ty -

Because it 1s not cost-effect1ve to have remed1at1on at h1gher

. educat1ona1 1eve1s and because the est1mated '7.6% dropout rate in North
Carolina in the 1980 81 school year represents 26, 709 students,(45) the
'1og1ca1 a1ternat1ve to more upper level remediation is to concentrate on
providing an effect1ve deve1opmenta1 and remedial mathematics program at
the upper elementary Tevel. Across North Caro11na all students take the
Cali ~nia Ach1evement Test at the end of the sixth grade: Thus; the
Annua1 Testing Program is one standard1zed measure of a student s achieve-=

ment in mathematTcs that should serve as a guideline for‘]dent1fy1ng

= 98



students for deve]opmenta1/remed1a1 mathematics The theory of mastery

1earn1ng advocated by B1oom(4 5) which emphasizes the be1ief that every
student can master mathemat1ca1 concepts g1ven appropr1ate 1nstruct1on

and sufficient time Tends support for expanded developmenta1 1nstruct1on '

rather than Tater remed1a1 ass1stance when students are even more de-

f1c1ent
For the aéVéibbméhtai/rémediai program to have max%mam éffecfivenéss;

-

teacher with tra1ning in d1agnost1c/prescr1pt1ve teach1ng of mathemat1cs.
To accommodate the learning patterns, mentai development stages, and
interest of seventh and eiéhfh érade students; instructional activities
~ at each level must emphas1ze open ended inquiry, exp1oratory exercises,
- and the use of visual and man1pu1at1ve a1ds : .

It is recommended that the 1980's middle schooi'mafhenatics cuFPi=
culum expand the def1n1t1on of bas1c sk11]s, use a. d1vers1ty of 1nstruc-

" tional strategies; mater1a1s, and resources, wh e requ1r1ng more

| range of opt1ons (63) . ‘ g _ S 5@;‘

,v o ; : p . ,
RECOMMENDATION 2: Mme@ﬁMMMMWMMMwMauWMg
Zook in grades 7 and & and that all students become progicient in
using the goun- 6ancixon caleukaton with memony and percent: v

Rat1ona1e. Research stud1es support the use of ca]cu]ators at a11 grade.

v1eve1s, 1nd1cat1ng that achievement and att1tudes are enhanced when cal-
culaters are used-as an 1nstruct1ona1 too] (55 56) Research further
1nd1cates that the effect1ve ut111zat1on of ca1cu1ators resu]ts in higher

scores when students are testad on paper-penc11 tests not using ca11
culators. (59) | .
» . 0
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calculators should be used to help students éxma'ifé fiathematical
topics. beyond basic computational skills. (30) For example, while students
qu1ck1y discover decimals as they exper1ment with calculators, they will
encounter concepts and operat1ons 1nvo1v1ng negat1ve integers, exponents,

square noots; sc1entif1c notation, 1arge numbers--all topics in junior

high mathematics. In add1t1on, providing low-achieving students with -

calculators has the potent1a1 to open new areas’of mathemat1cs to these

students and. at the same t1me, break down self- defeat1ng att1tudes (23)'

. EEQGMMENDATION 3. We hécommend 2hat atk middle school Aiu&enta/be
provided the Opponzuntty 1o become computen Liternate and. that an
elective counse £n computén programming be devetoped and ma&e Vbatt—

aEZe to cnteteated Aiudeniz

Ratnona]e Fam111ar1ty w1th microcomputers and the know]edge and skills

requ1red to make 1nte111gent use of them will be 1mportant for students
" in-all subject areas, and, in part1cu1ar mathemat1cs tearn1ng to
:operate and contro] a powerfu] problem- so1v1ng tool stich as/ a m1crocom-
‘puter will equ1p students for dealing more effect1ve1y w1th the cha]]enge_

of secondary school subJects, and for their future role as co11ege stu= ..

~dents or as effective part1c1pants in. the w@ﬁTd of wokk;(3°)

The recomiended course should provide sufficiert instruction in the |
_ \ ~ . . R 77777"; o o . - 7'7‘ 0,‘ - o ~ .
use of an appropriate programming language *to -allow Students to p1an;9

deve1op, and refine simple computer programs ‘ Tﬁis'coUrse should aTSo

a11ow students to become fam111ar through extens1ve hands-on exper1ences,
. with the w1de range of m1crocoﬁ5uter app11cat1ons which would be: of
immediate use to them in theJr_present role as students_as we}] as in
whatever.futune dath they might punsue;

63- 60




RECOMMENDATION 4. We necommen& that ihe&e be 55 minutes 06 maihemaixcb
instwction daily with over 50 percent of the instwctionak time spent

in feaching that develops content thhough interaction between the
_5tudenta and zthe tcachem

Ratlonale Two veny»amportant var1ab1es that affect how wel] students

/--’

achieve are the amount of time a]]ocated to 1nstruct10n and the use of

-

1nstruct1ona1 t1me By the teacher Students ach1evement in mathemat1cs ‘
| has been shown to be affected by these two var1ab1es In grades 7 and 8,
there must be enough time a]]ocated to mathemat1cs to ensure that the
content of the - courses “are covered. Effect1ve teachers of seventh and
“eithth grade mathemat1cs devote at 1east half of each c]ass period to

'develop1ng concepts and sk111s through lecture,- demonstrat1on, d1scuss1on,

fffff F 09

s
»

' RECOMMENDATION 5. We necommend that a prognam ' be ‘developed 1o assist -
duidance. counaezonb, advisons, cwviiculum coordinatons, gn&nc&patt

and teachens in advising niddle school students. The Lntent of the
phogham £s to inform students about the quantity and quality 06
mathemaixea nccded 60n Life Ln a technolog&caﬂ Aoc&aty col

Rationale: Research shows that the more mathemat1cs a person knows, the
more emp]oyment opt1ons he/she W111 ‘have available: (12 52) There 1s a

1arge d1screpancy 1n the amount of mathemat1cs tra1n1ng and skill acqu1red

by those who are 1nterested in science and eng1neer1ng careers, and those

who are not. While there‘has_always been such a dis ’epancy,-the evi-
dence indicates that in recent years it has been widening. The relatively
few students who have.a strong interest iﬁ'scféﬁcé and éng%neering careers

are study1ng as much mathemat1cs as ever. However, the 1arger body of

students are term1nat1ng their study of these subJects at an 1ncreas1ng]y
(35)

: early stage and are perform1ng 1ess we]] on ach1evement measures

. f;i
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'E'ee.au'se' of peer pressure, :eﬁti”é{n of upper 1evel courses, past
performance. and unwillingness' to v)orlg\hard, many Studénts ArE Hot &xer=
ciéihg their options to‘study as much @athémat€c§ as they could.
‘Teachers and gﬁidanéé cdunééiorsg'WorkﬁnglcioSéiy together, can have a
greater ig%iuenée on student choices than they now do. Students must
Bé'éhchragéd to pursue mbré advanced mathematics and scﬁenéé courses

| by being in?brméd of caféér'oppdrtUnitiéswﬁh§éh“are_avaifabie only to

students with strong backgrounds in mathematics. L
The need to encourage more females and minorities to Eééé_fﬁé ,

mathematics and-science courses necessary for careers depending on these
academic areas is a recognized national problem. The educational environ-
‘ment of these groups.must be altered to effect a change--that students
should be seen as students first and be aegéﬁféa without ‘prejudgment
and ready-made expectations due to sex, race; social class, or any other
factor. The students' environment is composed of several significant
groups of people including mathematics teachers, counselors, parents,
and the target students themselves.(18) .

RECOMMENDATION 6, We hecommend that the s#ate, in conjunction with
Local education agencies, create mathematics cooidinating teacher

positions 0 provide continuous in-service via demonstration ieaching,

conducting wonkshops, and providing support and resources Seavices.
1% is funthen necommended that: (1) the positions be phased in over a
* §ive-yean period in abl eight regions as teachens|are identified and
trained; (2] the coordénating teachen's contacts not exceed seventy-
give classhoom teachers and that each Rocal education agency have at
Leitst one mathematics coondinating teachen; (3) that there be a pay
differential commensuiate with the requirements of\the position.

t-emphasis on mathe-

Rationale: In keeping with North.Carolina's curren

matics, this recommendation addresses the long-term|goal of improving the

6o




quality of 1h$tﬁﬂttfbﬁ; By initiating teaching positions which would
_directly influence what habbé*ns within cl ass}-ooms”througﬁ contacts with
students and throhgﬁ demonstration teaching, the state would establish
"continuous “in-service .and assistance for ﬁiaés_robrﬁ teachers:(50)  The
" statistics (40% bf,téachérsrtééching one or more mathematics classes i
"1;n': grades 7-12 in North Carolina do not have mathematics Eéiﬂﬁﬂ?ﬁéﬁﬁﬁ).

are an indication of this need.(*%) |

The cdordfna'ting teachers will be ?ﬁ\lbii\ieé in Tﬁﬁfﬁét‘ibﬁai activities

which require extensive preparation time: In their role as the méthémétiﬁs

experts in the schools, they will also serve as facilitators of information

related to mathematics curriculum; materials; and professional developments.

' They must continuously update their own ti‘éihiﬁg;_ Because of these added
responsibilities and required training, the mathematics coordinating

teachers must be paid an appropriate higher salary.

o

RECOMMENDATION 7: We necommend that the State Depantment of Public Insimuc-
© tion's Competencies and Guidelines §on Approved Teacher Education Programs
be amended fon Zhe 6-9 cerntigicate «n mathematics 80 1hal prospective
teachens seeking a mathematics concentration -be nequired to complefe a
minimum of 30 semesten houns of which at Reas 15-21 semester hours be in
mathematics and 9-15 semesten houns be in mathematics education, exclusive
0f the student feaching experience. AL teachens Leaching mathematics 4in
gnades 7 and 8 must have this specialist certification. o

Rationale: To successfully implement the kind of curriculum we envision
in grades 7-and 8; the teacher must have the preparation in mathematics

and teaching of mathematics implied by this recommendation and by the

listed competencies in the Competencies and Guidelines for Approved

Teacher Education Programs. A minimum number of semester hours necessary

fo meet these competencies needs to be.stated at the 6-9 level since pro-
spective teachars at this level may elect to have concentrations in several
areas. |

63 e
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RECOMHENDATION 5. -lie necommend that akl components of teachen training--
pre-serudice; in-senvice, graduate work--include indtruction using com-
putens fon teaching mathematics. :

Ratidhaie{”AMi;rdcomputers are quick1§'Béééﬁ?ﬁ§sédﬁm0hbiaee in the-home,
" school, and marketplace. 1In school, in béif%éﬁTa?; the cdmputé? is a’
. tool which has treméndous potential to make a competent, kriow] edgeabie
teacher more effective. Teacher édacatéaﬁ’bfagfamé-%sf all Tevels of -

. mathematics must include compuﬁér 1fte§ééy; some computer pfogrémmings
“and st?é£é§iés for éf?éatfié'Use of computers in the curriculum. A
é'o’bif_‘di'riated prég’r'am of staﬂ-‘_devaﬁﬁrﬁéhf Sﬁa other types of support are
essential in order to fulfiil this potential. (30) “

Y

RECOMMENDATION 9. We nocommend that at Least Fhiee units for certificate.
ggng@g@jaﬁiﬁédd£e,AéhOOE,mathémaxicé_Ieachenafbgﬁin7mq¢ﬁgm¢tié5 and/cs
mathematics education. We further necommend that these units be earned
through college credits on thiough approved cowrsework with the same

. niégon in content and requirementd as a cotfege-Level course. :
_Rationale: Under thé current guidelines, it ?§‘§6§§ib1éu¥BF mathematics
'téaéﬁé?s to obtain certificate renewal through variots experiences which
are not related to mathematics and which do-not co.i-bute to the
teacher's mathematics expertise. This recommendatizn ie directed toward

" improving the quality of our teachers'éﬁd through ther; tha ed::a{jon of .

rd

our children:

RECOMMENDATION 10. We necommend hat The {ollowing fwo irocs of in-sehvice
proghams for middee schoof mathematics teachens be devefoped and funded: -

content; Zezhning‘theany,7qu{@q;igﬁwtééﬁh£qaéé;,eﬁﬁéatéuesuze
of manipulatives, classroom management, efficient use of class-
noom time, and counseling strnategies. : o

A.  An ongodng progham with,a cunniculum cons€sting of mathematics




RECOMMEN?ATION 10 (continued) . \\.’

B. Special summer institutes 0 assist teachers in teach&ng middLe
©_school mathematics. Considernation 5hou£& be given to making Zhe
Lnmstitutel penmanent to 505te¢ contxnaed upgrading 05 -the com-
y 06 tmche/z:é _ I .

. ﬁétchée L N
Fundcng shoukd -be p&ov&dcd ﬁan variots 5tnanc¢a£ incentives tv a££ow -
-+ Zeachess tb pattxc&pate in either on both pnognamé - _

Rat1ona1e Teachers are the most 1mportant educat1ona1 inf]uence on stu-
dents' 1earn1ng of mathemat1cs.(13) The 1981 82 North Earo]1na Mathemat1cs
Teacher Prof11e(41) reports that 58% of the mathemat1cs teachers 1n

grades 7 and 8 are not proper]y cert1f1ed to teach mathemat1cs at this
“level. It is genera11y accepted and documented by research that teachers
who. possess a sound knowledge of the1r'sub3ect (mathemat\cs content and

structure), as well as expert1se in methodo]ogy, can proae -t a more _

growth in the Tevel of ach1evement v _
Many of the teachers present]y in the f1e1d have not had pr;-serv1ce

. opportun1t1es which include instruction and act1v1t1es as descri ed in

" this recommendat10n

RECOMUENDATION 11. We hecanmend that michocompiterd and appﬂomeate
counseware be mgde available to suppait the teaLthg of akk mazkéMdich
cowrses £n thé 7-8 cuwwriculum. A naiio of one 1) computen for every

28 Ata&cniz A5 hecommended.. L \

Rat1ona1e M1crocomputers have nbv13u4 appea] for a]] students and the1r\

eFFect1Vene§§ as ,a tool for Dromew1ng naxhemat1rs jastruction has been C\

well documented: The NCTM Agendd For Actgcw.nad recémménded that nte-
ngaiiaﬁ of technology; ih paffirnig»; comziLers dnd hand calculators, —
1nto the mathemat1cs curricelum a* “f1 i he 2 Wainr goa] of matsp—

matlcs educat1on for the‘1980 s;_




App11cat1ons of m1crocomputers in the mathemat1cs curr1cu1um for

grades 7 and 8 shou]d be broad- based(13) and shou1d be 1nc1uded in’

~all midd]e schoo1 mathematics courses. These’ app11cat1ons 1nc1ude

. trad1t1ona1 computer-ass1sted 1nstruction, such as

drill and. practice, review Jessons, and testing of .No

. knowledge ‘of -facts and acquisition of skills;

. simulations, the mode11ng of prgcesses and events
which are too dangerous, too expensive; or-‘too ‘ .
complex to demonstrate in the classroom; . RS

" data,; which would be. too long and tedious te<§a1- :
cu]ate w1thout the a1d of technoiogy._ I

' _ . data ana]ys1s of real life prob1ems with real life . . \

'computer-managed instruction, wherein the computer

N is used to determine the appropr1ate level-and type
4 o - of instruction (wh1ch may or may not be .computer-
based 1nstruct1on) for a gart1cu1ar student, as.
well as to-maintain an ongoing record of each
student’ s act1v1t1es and progress
In add1t1on, m1crocomputers serve as a powerfu1 tool for enhanc1ng
ch11dren ] prob]em so1v1ng and other h1gher 1eve1 thinking sk111s by
; promot1ng the app11cat1on of a d1vers1ty of prob]em solving strateg1es. .
To opt1m1ze the use of the microcomputer as an 1nstruct1ona1 too1
m1crocomputer hardware must be available in suff1c1ent numbers that a11

teachers and their classes have easy access to. them whenever their use

would™ promote the instructional program.

RECOMUENDATION 12. To attract competent, new mathematics teachers, we
necommend the 6o££ow4ng \ .

A Teachxng aAA&gnmeniz 5on 5Anat-ycam teachené anozve contact
with Atudem 0§ varying abilbity Levels. _ :

B. F&nst-yean teachens be’ oéﬁenc& a contract as eang as pobb&BEe

C.- Finst-yean Ieachena be oﬂﬁencd the opponiuntiy o beg&nnzng empzoy—
S ment as 4004 aﬁteﬂ thein graduation as “Ls practical.

Rat;ona]er See Rat1ona1e for Secondary Recommendat1on 18 pp 90 91
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RECOMMENDATION 13. We necommend that fo attract and retain competent
‘mathematics teachers a progham 0f anenix»ea be deueLOped Spec&ﬂ&-
. cally, we recommend that: .
A. Teaching Loads in mmhma,tccé be nestricted to no mone “Zhan 26
.Atuderbté pen ct:u»zs and 7130 students per. day. ,

B. Appwpua;te 4apend/5 be provided for summen Atudy, cwvucweum
) development, sitaff deue,topment efe. ‘
C. Reimbunsement be prnovided. for expenses wswua,teaﬁm,th attendance
- at progessional mathematics meetings,. wdudx.ng travel, Lodging,
}Legum:twn fees, and 5ub¢:(211vte Zeachen pay. _

Raiiana]e See_ Rationale for.Secondary Recormnendatjoﬁ 24, pp. 94-95.

¢ . . T a °.

REC OMMENDATION 14: We necommend That salaiies be anweﬂ 50)1. app/w— '
priately certified mathematics feachers who ha;ve a mafonity of th :

——

Zeaching nesponsibilities in mathematics.

/

Rationale: See Rationale for Secon,dar_y‘ Re_céiiiriéﬁa'a’_ﬁah 25, pp. 95-96.

provided forn the Prospective Teachen Scholanship Loan Program to suppont .
undengradunte stfudents who desine #n pursue a mathematics specialist.
centification in gnades 7-8. We §. . her necommend that the amount of
each Achomm;o Koan be me)teaAed 2'10 $2000/yewz

RECOMMENDATION 15. We necommend that substantial additional funds be -, -

; .
Rat1ona1e. See Ratmna]e for Secondary Recomendatmn 26. P-. 96

. ‘ o
’
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- éHAbﬂ_éé
THE SECONDARY MATHEMATICS PROGRAM

) PREFACE
7 Secondary mathemat1cs prov1des the conceptua1 framework”for“aTl the ~‘:
mathemat1cs wh1ch precedes it, and, at the same t1me, secondary mathe- S

matics is the foundat1on for all advanced work 1n mathemat1cs, sc1ence and
'techno]dgy A successfu] secondary mathematics program requ1res two 1nter~

woven components--a comprehens1ve up to date curr1cu]um and ded1cated

,

well=-prepared “teachers. The secondary mathemat1cs program in North Caro»
lina has-many strengths; but it has problems which must be addressed. Our

concerns oDOUt the program reflect prob]ems which are nat1ona1 in scope.j'

"The . ded1cated efforts of those respons1b1e for 1nstruct1on in mathematics
have not overcome 1nadequate support for profess1ona1 deVelopment and for
.educat1ona1 resources Moreover;, 1nadequate salaries and bener1ts for

teachers, coup]ed W1th an 1ncreas1ng demand from 1ndustry, government etc.,'
. b
for persons with mathemat1ca1 tra1n1ng, have created a cr1t1ca1 we]] o

documented, shortage of trained. mathemat1cs teachers The shortage of

.teachers and resources is compouvded by a curr1cu1um wh1ch has yet to

' respond fu]]y to techno]og1cai change. In part1cu1ar, cémputers and ca1— !

'curr1cu1um 1n a comprehens1ve fash1en - ‘ ' s s

’

Severa] years ago, those natmena] profess1ona1 organ1zat1ons wh1ch

are concerned pr1mar11y tu nathemat1cs educat1on began to work towards

4

an understand1ng and an eventua] so]ut1on of the prob1ems fac1ng secondary

ischoo] mathemat1cs Two of the organ1zat1ons, the Nat1ona1 Counc11 of

Teachers of Mathematics (NCTM) and the Mathemat1ca1 Assoc1at1on of Amer1iabrﬁ




;(MAA) produced documents wh1ch are of part1cu1ar 1mportance (22 30)

"These are. as "follows:

(1) Recommendat1ons for the Pr;parat1on of H1gh School Students
. for College Mathematics Eourses, a Jo1nt 1980 pub11cat1on
of the MAA and the NCTM '

L (2) An Agenda For Action: Recommendat1ons for School Nathemat1cs
~=----"_Jn the 1980's, a 1980 publication of the NCTM. £

F

;_The reader who is fam111ar with these pub11cat1ons will d1scover that they
mot1vated many of the recommendat1ons 1nc1uded in this report Th1s em-
q‘phas1zes that the prob1ems faced in North Caro11na aré not un1que to ‘this

state or even to th1s reg1on The prob]ems are tru1y nat1ona1 in extent

RECOMMENﬂATION 1. w@ recommend that AtepA be taken to enéuhe ‘unifonrmity
in the quality and &epth 0§ the various mathematics course 0662&&"34
thzoughout the state. Specifically, we necommcnd the following:

A A genenak caanay Ayfzabub be deve~oped 5on each 5econdany maxhemaxxcb
counse. : o

" B. A bnceﬂ course outbine b devezoped 6on each Sinie~ad0pied Aecondang
-mathematics textbook . -

,Ratlonaje The use of sy]]abi in Secondary’mathemat?cé éaufgég will pro-

v*de the bas1°-*or un1form1ty in student exposure to concepts and techn1ques:/
'cy1lab1 w111‘a.§o prev1de cont1nu1ng gu1de11nes for State textbook_adopt1ons,
¢1nfe textbooks are the most ava11ab1e, nd thereforp, the most w1de1y |

Lted teach1ra .ao]s, the use of sy11db1, coup?ed w* h he u e of course -

r**11ne§ w111 v.ov1de much needed gu?da“ce to tne 1nexpea:enced teacher

af st anat1es . o _;U 7f _f_erp'

_Even exper:enced math:nat1cs teachers need guzde mﬂ;ﬁ?,‘aé'recommendéd~wmu

‘1n An Agenda For Act1on, compnters are to be sulav utx?izod at all grade

',Teve1s Many ueeondary taacnerf a1so n 2 nnTp »n mak1ng appropr1ate use f

n'_‘of'modeYS and manipviut1ve mater1aio 1n tne1r teﬁch1ng It_1s,1mportant e

HY R '_ .-..,r‘_-.;. ‘-..-‘f T
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then that the co‘rse sy11ab1 conta1n suggest1ons for usnng mode1s,

' /man1pu1at1ves and computers In part1cu1ar the sy11aé1 shou]d conta1n
récommendations about computer software ‘and - hardware L
. R . 7/ .

RECOMMENDATION 2. To ensure that students ane pnoﬁcccent in fhe use 05
a caleulaton, we necommend the AOZKOWLng

At ALL Aiudenté be taughi to use a foun- 5anct&o cdﬁé&kdtb&'wéth memony
and pencent N / v .
~

B. The mathematics. AQCILOH of- the Nonth Canozﬂna Gompeteney Test be
nevised to include ja section Zesting caﬂcuﬂaion proficiency and Lo .
peimit the use of. the caﬂcuﬂaton on the Appﬂ&catxona Section of
the Test. = . / / .

C. Students who plan/xo attend poat—secondanj schools be taught to use
a Ac&ﬁhilﬁ&c caﬁculaion / e

N 8
7, Fund&ng be apphop&&aied 6n0m the state %o the LEAS 504 punchaALng,
. haintaining, and neplacing caﬁcuﬂatonA | and fon pkov&dcng Auppﬂe- ]
mentanry mazeAAaZA . / . . »

E. Students be endounaged to use a caﬂculatom wﬁeneveh appnapnxate,
Ain-thein mathemaixca cZaAAeA =

Rationalé: A four funct1on ca1cu1ator with memory and percent 1s an

extreme1y usefu1 too1 in a wide var1ety Pf everyday act1v1t1es Students
\ -
who are not taught -to use. th1s tool w111 be hand1capped at work and wi11 _
\ :
be' unnecessar11y burdened W1th paper and pencil arithmetic. Students will

be more 1ikely to 1earn to use ca1cu1ators effeet1ve1y, if ca1cu1ator -

prof1c1ency is taught \in school and the use of ca1cu1ators is requ1red in
\ !

the Competency Testing Rrogram = /," LT B

/..

Recommendat1on 3 of\An Agenda For Act1on points out that if the

' ar1thmet1c drudgery is removed from mathemat1cs courses at the seventh

:'grade Tevel and above, edchers can fo»us on bu11d1ng understand1ng and

“developing proﬁlgm_so1V1ng skills. Certa1n|y, moré sophisticated prob1ems

can be assigned if the use of a calculator is encouraged;;;lt is also

S
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.poss1b1e\that more students may e1ect to take add1t1ona1 and more advanced
\

mathemat1cs courses 1f the emphas1s on paper and penc11 computat1on is

\\

'removed from these. oourses and the1r prerequ1s1tes E,

The use of ca]cu]ators on the App11cat1ons Sect1on¢of the Competency
Test will a11ow more rea11st1c problems to be 1nc1uded on the Test This - |
will make this section of the Test a more re11ab1e measune of the students
conceptual skills as opposed to thevr'pure1y computat1ona1 skj11s;

The ability to use a'séientﬁfié caleulator e??éétiveﬁy is a sFi11
prerequ1s1te to most post secondary ‘"urses in science and mathemat1cs.
The student who can effect1ve‘y yse a 5c1ent1f1c ca1cu1ator to so1ve expo- o
nent1a1 equations, for examp1e w111 nave an advantage over the s suudent .
who does not possess th1s sk111
- ", It is c1ear that teach1ng a c1ass te ‘use a calculator wiil be easier
if each student in the class 1s us1ng the same mode1 ca1cu1ator.. Thus;
to encourage the teach1ng and use of ca1cu1ators, the state shou]d prov1de
funds for the 1n1t1a1 purchase ‘as we11 as for the ma1ntenanee and rep]ace-

ment of calculators. The state should also prov1de funds for. the necessary
supplementary materials.

RECOMMEN@ATION 3. We necommend that camputené at a nazxo of 1 compuien
to 28 studerits, and appnopmtate coanaewane be made available 5on the :

5o££auung o
A Use 4n the, vanxoaé Aecondang mathemat&ca cournses,

B. Teach&ng an Lntnoductony coak&e in mtcnocomputenb and m&cnocomputen
programming ,. and

—and
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| RECOMMENDATION 3 (contined)
cations Lin mathematics be offered %o college-bound students who plan
careens 4in mathematics, sclence, engineening on nelated fields: An altern-
\haiivé Lo this. couwnsce would be Advanced PLacement Computer Science. .

\ We fwither necommend that a computer. programming course enphasizing appli=

ﬁ;fibnaie: As notéd &lsewhere in this report; microcomputers are rapidly
becoming commonplace in the home, in the' business world and in schools.
vif sécondary mathematics teacheré\are to féké.éaﬁéﬁtégé of the power of
‘the miertomputér_as an instru;tiéhé1 fo01, microcomputers fust be avail-

able in numbers which allow students and teachers : sy atcess to them

T Y

‘whenever their use would promote the instructional program:

Formal instruction in microcomputer

M.~

| and microcomputer programming
will prepare secondary students for a world in which the ability to use
computers will bécoﬁe_ihCreas%h§1y'?ﬁbaiféﬁf;'-Tﬁé introductory colirse
vecommended would offer students the hands-on experiences they need to
betomé'famiiiarrwith a'wide range of Uéé?ﬁT ébﬁTiéatfohs.  This coursel
could Bé:offéréa as‘a semester or as a year cotirse: R -
As students becorie famiiiar with microconputers and their capabilities,
thiey “should be pérmifféa;éﬁd~éﬁééﬁféééd_té make use of microcomputers for .
homework assignhenté; class projects and individual study.  Secondary.
| schools should pfb&?dé §fUééﬁf§'W?Eﬁiaéééss to micr6Cbmpuférs duriné the
" school day and should encourage teachers, in a1l fields, to design home- *
work and project éé§ﬁ§ﬁﬁéﬁf§_w5iéﬁ involve the use of a micrécompute?,
It is the spectal responsibility of those who'teach secondary mathe-.
matics to keep the mathematics curriculum up-to-date. Therefore; these
teachers should treat in their courses mathematical procedures which make

use of computer technology as often as is appropriate.
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| Familiarity with microcomputers and the knowledge and skills reguired
to make intelligent use of them will be especially important for étudents
whp intend to pursue careers in mathematics, science or related fields.
These occupations will continue to lead othérs in making intensive use of
sophisticated computer 'p’rogréms. Students who purgué'scié;n%;ifié or tech- -
_nical careers need o be as faniliar with computers as earlier generations
of SEz:dér¥fi:_wEre i_ﬁth slide r‘u;!és—. The cbm'pﬁfér programming ébiifgé we

rec:s it will meet this need. ,{T’hé'cou_rse coyjd be offered in éi‘éhéi_ a
year or 'a;séméfs%.er formi"c' and should have an Algebra II prerequisite.

e strongly recomand that ‘students who take the programming_course

take ﬁ_t' least four y=:i's o7 "bona fide" high school mathematics as well

We feel That the programes.ni course has maximum value when ii__s_ugg"”f"iéﬁéﬁii
the standar;d,._:f.(aur-yéar;' sequence oflgo‘ﬂrégé preparatory iﬁéihéﬁéfiéé ééﬁiﬁégt.

~ ' RECOMMENDATION 4. We hecommiend that a counse-entitled Pre-Afgebna be
cheated. The counse would be designed for the ninth grade student
with helow-aveéidge mathematical ability. Every ninth grade student
not in the hemedial program would be required to take either Pre-Afgebra
on a higher Revel cowtse. : : - S S

~and-

RECOMMENDATION 5. We recomiiend that the §ollowing couwrses replace the -

General Mathematics sequence. Each of these cowrdes would have onky a

Pre-Abgebra prenequisite and each would build on and develop the afgebraic
i~ 8RilLs acquined in Pre-Algebra. Effective use of a caleulator will be

a point of emphasis in each of these cowrses. -~ - .° . T

A. Technical Mathematics: This counse should prepane students
for_a posz-gnaduate fechnical prognam. . The counde should -
 inckude measurement, intenpretation of graphs and charts, data -
- analysis, intuitive geometny, formuta manipulation, right angle

uigonometny and other retevant topics. . |
. B. Consumern Mathematics: This counse would cover the topics 4in the =~ =
~ Ccuwrent Constmer Mathematics counse, bui the toverage. should be at
a mohe sophisticated Level. Moneoven, Zhene should be a much
_ gheater emphasis placed on 30Lving the Zypes of problems which
- " Gonsumensd actually ehcounter, i.e., neal wonkd problems with
. "real" data. T | S
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RECOMMENDATION 5 (ébhfiﬁ&éd) ‘
C.  Topics in Mathematics: This cowrse would be aémed -at the non-
college bound student and would treat topics such as informal

~ geometry, intuitive pnobab&&cty and AiuIXAIch ‘and furthen wonk
in adebna

: _ ; -and- .
RECOMMENDATION 6. wg recommend that. 5on Aiudenté not in nemed&az counses, .
the scope of the ninth ghade annual testing phogham be expanded Zo 4nclude
akgebraic skills at the Level 05 the Pre-Algebra counse. _

Rat1ona1e' Mathemat1cs educators agree that a1most all high school stu-

dents shou]d have an exposure to a1gebra Algebra 1s, in essernce, symbo]jc o
representation and. fanipulation and as such it is the underiying Tanguage

of all mathematics.. Moreover, symbolic manipulation and the use of
variables are at the haart of computer programm1ng wh1ch implies that
fachity with a1gebra1c concepts and man1pu1at1ons is essent1a1 for today s :
hish school student. ' : *U‘

' | o (52) .. -

Currently, minority students and women are often not encouraged

" to take 1ntrcouctory courses ir algebra. Large humbéig'a? potent?éTTy

able students are thereby prec1uded from tak1ng the h1gher 1eve1 mathe-
mat1cs and sc1ence coursss which: Tead to productive and persona11y reward1ng'
"careers in sciént1f1c and techn1ca1 fields. The Committee examined test1-
mony _ from many mathemat1cs educators, 1nc1ud1ng members of m1nor1ty groups,

| who, cogn1zant of th1s 1mp1ic1t d1scr1m1nat1on and aware of the 1ntr1ns1c'
value offered: by a course in a1gebra, recommended that all students be
'requ1red to take a course in a1gebra There was, however; conf11ct1ng
test1mony, and we realize that “even without a "un1versa1" requ1remen in
»a]gebra, ‘the most often failed course 'in high schoo] in A]gebra I. It

seems»then that for some students, the ex1st1ng'courses in a1gebra are



overly iigafausl' Thus, there’is a genuine need for-a Pre Algebra course

Recommendat1on 6 in An Agenda For Action calls. for a greater range

of opt1ons to accommodate the diverse needs of our student popu]at1on."
At_present, the opt1ons ava11ab1e to the non-co]]ege bound student are
often Timited. The introduction of.the courses we reconnmnd in Recom-

mendat1on 5 will prov1de attractive and usefu] a1ternat1ves to the

;student who successfu]]y comp]etes Pre-A]gebra A]gebra I-A, or A]gebra I.

The Pré -A]gebra prerequ1s1te and the use of calculators will a11ow these
new courses to concentrate.on prob]em so1v1ng in an app]aed context rathen

than on drill in arithmetic*skﬁis indeed, soi"vin'g realistic problems

' w1th "rea]" data will be a po1nt of emphas1s in both the . Consumer Mathe-

partjcuTaniy useful.

‘matics and the Technical Mathemat1cs courses. Note that work 1n data

ana1ys1s with rea1 data 1s strong]y recommended in An Agenda For Act1on

./‘

and by the Nat1ona1 Sc1e(ce Board s Commission on Preco]]ege Educat1on in

Mathemat1cs, Sc1ence and Techno1ogy (34) )

If these courses are estab11shed and if remed1a1 mathemat1cs is

.

ottered in every LEAr thén there w111 no 1onger be d néed for General

" Mathematics, eSpec1a11y as 1t is current]y taught in many LEAs, i.e.,

as.a,remed1a1 course in ar1thmet;c. Indeed there 1is good reason not to

offer General Mathematics if it senves, in fact, as a remed1a1 course

" and siphons students, who are caoab1e of pernforming at a higher Tevel;,

into a course which offers them.nothing which is new; challenging or even

~J
i
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REGOMMENDATION 7. . We rccommend that secondary schools stnive fo: pnou&de
one on both of the folRowing counses fon those students who comptete foun
Yearns of cozzege preparatonry mazhemattca by zthe end 05 Ihetn 3unLon yean:

_AL eazcuzub at no- Ress than the Levek pnebcntbed gon AB CatcuzuA
- in the Advanced Placement Ayﬂﬂabab .

[a ]

A coukae, 40 be an extension 05 Aduanced Maihemaixca whcch i -
intended to develop pre-caleulus Ak4££A and &nihoduce new mathe-
matical topLCA
Rat1ona1e. ‘Unless students aré ready for a fu11 f1edged course in calculus,
they sheuid concénfrate en'pre;ca1cu1us skills. Testimony from co11ege.
and un1ver51ty mathemat1cs educators 1nd1cates that many students who have
taken high schoo1 calculus enter college W1th 1nadequate pre ~-calculus
skills: Areas of part1cu1ar weakness are ana]yt1c geometry, solid geometry,
a1gebra and tr1gonometry Qenu1ne mastery of calculus depends heavily upon —
these sk111 areas: (22 30) %l‘ ' | | |
| Gn the other hand, a calculus. course, offered at he Tevel recommended
is potent1a11y the most cha11eng1ng and 1nte11ectua11y st1mu1at1ng mathe- |
'mat1cs _course offered at the h1gh schoo1 1eve1, and students, who have
successfu]]y comp]eted four years of high schoo1 mathemat1cs and who are
prepared for such a ca1cu1us course; tru1y benef1t from it. Moreover,
scudents who- p1an to take advanced work in mathemat1cs“or sc1ence in col-
1ege can accelerate the1r mathematical and sc1ent1f1c deve1opment by
-tak1ng ca1cu1us in h1gh schoo1 ) ‘
Many students who have comp1eted four years of high school mathemat1cs
. are not ready for a ca1cu1us'course at the 1eve1‘recommended; In many LEAs,
there is no desirable-senior year mathematics course For them. 'Students
who take the course recommended in Rééaﬁﬁéﬁaatiah 78 will. further deveiop
'the1r pre- ca1cu1us skills, prepar1ng thereby to take calculus 1n co11ege,
apd learn some new and 1nte11ectua11y st1mu1at1ng mathemat1cs  The course"
-81- N
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should inclide a set of designated topics such as: analytic geometry,
solid geometry, theory of equations, sequences; series; probability and

statistics. | ‘ , o
<F . _ ;

RECOMMENBATION §. We necommend that pnubzem Aozvmng become an cntegna£

part o) each secondarny mathemaixc; cowrse and that £t be keavcty.em-
: phaALzed Ln pre- and Ln-AQAULce dhaining proghams. :

~Railonale, A primary recommendat1on in AnmAgenda,For Action is that

«

prob]em solving be the focus ‘of school mathemat1cs of fhe 1986' I"W

0

becomes ;1aar upon read1ng the specific suggest1ons QDr z-tion that the

féFﬁ'“E?661éﬁ solving," as it is used in Aﬁ:ﬁQéﬁﬂégEbigﬂifiéh; includes

everything from the simplest application to the most thought proveking

prob]em solving s1tuat1on, one which requ1res ‘higher ccgn1t1ve thought

processes: (5)

curriculum, then each Tlevel should be spec1f1ed and re1ated te the'

éy?fié&1ﬁm aéééidihgiy; What follows are some poss1b1e 1eve1s which

might be identified: o —

1. Simple Translation Problems: These are routine,applications -

which all students should master. For example, if I Spent
$9.75 from a $20 bill, how much do I.have left?

2. Complex Translation. ﬁrob1éms' These. prOb]éms m1ght'a1so be

similar tqlthesemfrom the competency examination: distance-

rate-time problems’ gas mileage problems, investment problems;
problems invoelving perimeters and areas, and other formula

related problems:

32 H1gher Order App11cat1ons, These prob]ems are character1zed
as multi-step pr*51ems, the_solutions to which require the
" use of higher cogmritive skil1s, but which can still be solved
using_step by step: procedures. These prob]ems “reduce to
"involved" routine applications. Problems in chemistry which
require the use of direct and inverse var1at1on concepts are

good. examp]es of th1s type of problem.

82 77
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4. 'Real" Problem Solving: This is the highest order of problem
solving and is characterized by its non-routine nature. .

Students are involved in real problem soiving when_they confront
a problem they do not already know how to solve. They possess

the prerequisite knowledge and skills to solve the ‘problem;
but "figuring out" how to apply their previous learnings to

the problem at hand, thereby sparking the insights necessary to
produce a solution, is the heart of the process for real prob-
lems. . Such problems ,include proofs, puzzles and logical '
expressigns. = . ' _ . :
ATl of these levels of problem solving are important; thus, teachers must
eénsure that the higher level f problem 561Vihéyéki11§{ﬁié ?ﬁ&ééa-%éﬁéﬁf.
Implementation of this recommendation should receive top priority
. . . . - _ . ) s - e ,,,.,,,:,,, L ,,_,,,:,?,,,,
. for funds, time and energy from the North Carolina mathematics ccmmunity
~at all Tevels and ‘should be put on'a five-year implementation schedule:
If North Carolina is to do its part in implementing Recommendation 1
K o R TP S
of An Agenda For Action, i.e.; making problem solving the focus of school
S N T . W
- mathematics, then a concerted statewide effort is needed. Effective

implementation. of this récommendation will require intensive “in-service
training of all mathematics teachers:
| RECOMMENDATION 9. We necommend Zhai—the Siate Depavtment of Public

. Instwetion institute a progham of statewide examinations Zo be admin-

_Astered at the ‘end of certain college preparatory cowises 4in mathematics--

=initiotly Algebna 1, Geometry, and Afgebrg I1. The expenses assocfat@d
with administening these examinations should be assumed by the state.
Celleges should be permitted to nequest a student!s score on these tests.
Rationale: S5tatewide examinations will provide a uniform meéasure of
achievement or courses in which there is currently wide variation in

. content and éiﬁééfatiéh; StUdgﬁté;_téécﬁer§_and colleges wiiiiéig.bénéfﬁt

from Such a uniform measure of accomplishment.

.

. 78 |




- to take -the Nonth Carolina Competency Test in the sprdky of A
*zophomone year.  We further recommend that the. Compextency
34on considen exempt&ng students §rom the Competency Test neps 7
the basis of superigh. _pergormance on the mathwmatlcé section o4 ~he Ncnth
Gnade AnnuaE Testing Proghram.

RECOMMENDATIGN 10 We necommend that high .choot students np rn;:cced

Rat1ona1e Students who fail the mathemat1cs sectiun of the Eompetency
._Test in the spr1ng of the1r sophomore year can be schedu]ed 1nto an

appropr1ate remediation pronrim ‘at the beg1nn1ng of their. jun*or year

Thus, the time ava11ab1e for remed1at1on will be 1ncreased and schedu11ng -

-w111 be s1mp11f1ed

T1me and money both will be saved 1f students with appropr1ate1y

.37h1gh scores in mathemat1cs in the Ninth Grade Annua] Test1ng Program are f'

exempted from the nathemat1cs section of the Competency Test Moreover,
the prospect of exempt1on from the Competency Test W111 prov1de an in-

centive for 1mgroyed_performance on the ninth grade test.

RECOMMENDATION 11. We necommend that nemedial mathematics classes be

offered for all secondary students, gnades 9-12, who are noi ready %o

take the Pre-Algebra course or who have failed on. are in danger of :

failing the Competency Test. Students at on below the 35%h penccntcte :

. oi the mathematics section 0f the Ninth Grade Annual Testing Progiam
‘should be considered for nemediation. The nemediation should be con-

ducted in a mathematics Labornatony uuxh a specially thained teacheh ,

. at Reast one Linstructional alide, and -no mone than 20 students per cﬂaAA

period. Exit criteria should be developed for students o move 5nom

- nemedial eEaAAeA into the Pne—Adebna coamae |
Rationale: The m1n1ma1 goa] of the remed1a1 mathemat1cs program is to
'prepare students to pass the North Carolina Eompetency Test We' hope |
that most students Ain the remed1a1 program wou]d de"elop ski]]s that
wou]d enab]e them to move—1nto “the Pre-ATgebra cours (See Recommenda-
t1on 4. ) For the remed1a1 program to have max1mum effect1veness,
1nstruct1on must occur in"small- groﬁps under the superv1s1on of a teacher



"‘4« itk

Wwith tra1n1ng in the diagnostic and prescr1pt1ve mode of 1nstruct1on
To keep the pup11 to teacher ratio at: the desired 10:14 }eve] and to

fac111tate 1nd1v1dua11zed 1nstruct1on, these remedial c1asses must

s

”*emp1oy an instructional a1de a1ong w1th the appropr1ate1y trained

teacher. | ' B B }

RECOMMENDATION 12. we aecommen& that, whenre pOAALbZQ, ‘each of the
counses, Algebra 1, Geometny, Algebra 11; be splif into a Zwo-

Aemeaten course and that satisgactory penﬁonmance in the §inst semesten g"

0§ each counse be prenequisite forn admission into the second semesiern:
Moreoven, - we necommend that, insogarn as Lt is pobé&bﬂe, the §iust
semeston of each of these counses be offered Lin both the §inst and th
second semesten of each. 5ch00£ yeast. _

RatiOna1e: .The courses’ named in this recommendat1on are each very mufh
h1erarch1ca1 in nature Thus; students must master the material wh1ch
is 1ntroduced at, each stage of the course if they are. to master the f
material wh1ch w111 be 1ntroduced 1ater Students .who have failed the

. first half of one of these courses: have v1rtua11y no chance of success-fk
| Fully completing the course as a who]ef Such students are, moreover,
1ikely to become disc?51?ne prob]ems if they are forced to rema1n in.a
c1ass where their potent1a1 for success, even on the most 11m1ted of

scales, -is v1rtua11y nonex1stent These students cou1d much more effec-

—_— 1

t1ve1y spend the1r t1me ‘and their academic energies repeat1ng the work

they fa11ed to master 1h1t1a11y They cou1d then successfully comp]ete
the second semester of the course dur1ng summer schoo1 and be ready for
the n@xt course in the A1gebra Geometry sequence at the beg1nn1ng of the
 next schoo1 year. ; /f
| Th1s recommendat1on which has been warmly Euoﬁartéa by many secon-=

dary teachers, is 1ndeed capab]e of 1mp1ementat1on in many, 1f not most
] - . ,

','#éé-'




secondary schools. It is the prevailing mode in secondary schools - /
* which operate on.a semester-course; rather than a year-course, calendar.

Some smaller secondary schoo]s will have d1ff1cu1ty fu]]y 1mp1ement1ng

this recommendation. However we urge that every secondary schoo

) attempt

to 1mp1ement our recommendat1on for as many of the three courses speci-

_ fied as is pract1ca1, given the enro]]ment and other constra1n's under

wh1ch the 1nd1v1dua1 schoo] must operate
) .

I‘ ) X - //

‘RECOMMENDATION 15 We #ecommend that thnee un&iz 0§ mathemaixca in

_gnadea 9-12 be nequired ﬁo& gnaduatcon L _

-

Ratlonale, Students w1th higher levels of mathemat1ca1 sk1lls and under-
stand1ng will have 1ncreas1ng advantage as soc1ety becomes more techno]og1-
- cally comp]ex Reach1ng these 1eve1s of mathemat1ca1 competence will

require. more than “two un1ts of mathemat1cs 1n grades 9- 12 (30)

©

Note that’ the 1mp1ementat1on of Recommendations 4 and 5 w111 prOV1de '
Ffour aviimg Sive and usefu] ‘course opt1ons to the non- co]]ege bound student. -

: Co]]ege -oound students should be taking three,’if not four, courses in

—

mathematics a1ready;.

’

RECOMMENDATION 14: We aecommend that those ﬂééponzioté fon advising )
secondany stadents; £.e. ».guddance- counselons, advisons, cuwwnientum - -
coohdinatons, pkxnc&pafé "and teachens, be made fully awane of the

impbrtance 65 mathematics to every’ meniber of oun society. -Those who
advise secondary Atudents Ahouﬂd An pahixcuﬂan be’ encounagtng all

students fo: - , S
A, take m&,tliéJna,téeA in zhm senion ng, and

'B. fake counses at the most advanced Level their backgrounds and
abctities will akﬂow _

Rationale: Often the mathemat1ca1 shortcom1ngs students exper1ence after

graduation are as much of their advisors' mak1ng.as of their own. Some
. o ’ L. 7 ‘. ) - . : , ‘

. . . o : ."-7 6-- o . o ’
-




-

- . N 1
3 N .

adv1sors are not suff1c1ent1y aware ‘of the 1mportance of proper and i ";fﬂt

adequate mathemat1ca1 tra1n1ng in high sc:hoo. (See Recommeodat1on 6 of

EAn,Agenda For Act1on )' Some 3dv1sors fee] that on1ynstudents who 1ntend

-4 o/ .

;to go on for a bache]or s degree in mathemat1cs, sc1ente or eng1neer1ng

,,need to emphas1ze the study of mathemat1cs in h1gh schoo] Homen and

ts

m1nor1ty students, espec1a11y, are not encouraged to take e1ect}ve courses i
&

1n mathematics. The d1scouragement may - be: more 1mp11c1t than exp11c1t
an advisor who wou]d urge a wh1te male student to take more mathemat1cs

because "You m1ght need 1t" m1ght not s1m11ar1y encourage a woman or &

- :/'
- B

m1nor1ty student.
Those who are respons1b1e for adv1s1ng and reg1ster1ng students must

be made .aware of the 1ncreasrng 1mportance of mathemat1cs so that they

N can- adequate]y commun1cate th1s 1mportance to those whom they adv1se. fﬁ

o

This can be accomp11shed through 1n*serv1ce tna1n1ng for gu1dance-coun— 5y'
selors and other educat1ona1 1eaders who adV1se student $:

of part1cu1ar concern to many co]]ege and un1vers1ty educators are :

_ those students who do not take a mathemat1cs course c"‘ng the1r sen1or

year in h1gh schoo1 It has been c1ear1y demonstrated that mathemat1ca]

- a

skills deteriorate if they are not used Thus, students who take no

":mathemat1cs in the 3un1or and senior years of h1gh schoo1 often f1nd that

they are not ready for the mathemat1ca1 demands that a JOb or-a post— 7,;}}

_secondary educational program p1aces on themf These students 1earn that

'of the MAA and the NCTM ) o “ L

they had too 11tt|e mathemat1cs, too Tong ag05 and that they are d1sad-{'

A\

vantaged in the job market or are re1egated to remed1a1 courses 1n the

"co11ege of the1r choice (See Recnmmendat1on 8 of the Jo1nt 1980 report




he - techno1ogica1 nature of the era in which we ]1ve dictates that

ta]ented students be prov1ded cpportun1ties to realize their full potentia]

5

- 1n mathemat1cs Students W1th outstanding mathemat1ca1 abi]ity area

) prec1ous nationa] .resource, sowe]y needed to maintain leadershi in

technn?ogica11y evavang worYd (See Recommenda*ion 6 or AnfagendaeEcr ’

kctien ) He mus* guarantee that these specia] students fully rea]ize

4 their potencia1. Indeed we must strongly encourage them to do so0.

kEGGMMENPATIGN 15, we cecommend that a mechan&dm be cneazed 1o gégqbﬁzsﬁ o

nnd maintain communication among the agencies involved with the teaching - .
E mathematics. Specifically, we necommend that a comnittee nepresenting.
ot ¢ mathematics depariments of ‘public and private schools, coflfeges and -

. wadversities (public and private); technical and commancty cottegeb,,and, -

the %axﬁcmutxca 9&Vt¢tﬂn of SDPT be cneatcd R

- Rationale" Since a recemmendation very much like this cne appears in fﬁ",df
joint 1980 report of the MﬁA and the NCTﬁ it is felt that the prob1ems o
addressed by this reccmmendation are nat1ona1 in scope.$ Teachers schoo]i?
ofﬁiciais, counse?ors and parents of studenﬁs at all ’egels, need direc- j'
cion in determining che mathematics programs wh1ch are suitable for a
particular scﬁooi system. Eo11egas and universitwes should couperate o B
ﬂith rhe public schools to devise prﬂgrams for the gifted mathematics .

| s:udent as we?1 as programs for the 5tudent who is learning disabled.' Tf"“

s ﬂili benefft teacﬁers in. grades K-12 to share ideas and to receive recom—

: mendatinns from educators at the co?lege 1eve1. Techniques, theor1es, // g

pnints of emphasis and priorit1es need to be updated as ce11ege, un versity
It is essent1a1 that those in,iﬁé"

and technical schoo? programs change
public schools ﬁho are responsible for instruction in mathematics be kept




I

RECOMMENDATION 16. .We )Lecommend Ihaz‘ the State Board 04 Education
Auggux: to Zhe po.»t Aeconda)z.y x.m{u,maows of the siate that: ..

A, Four- yean coﬁkege degnee cnest not be awanded §orn couwrses in
* which The Level of contenz 48] equ&vaﬂenz fo that of Algebra 1
or Geomelry. P
B. Co££egeA and un&ueﬂb&ixeA dev&ae and ma&nxutn more Ath&ngent -
enthance heguirements in mathemaixCA uixﬁ&z&ng high Achooﬁ
ghades and SAT .Scones. ;
C. 1§ an Lnsteﬁikxon 0§ h&ghen teanntng doeA adm&t students who
ate deﬁ&c&ent in mathematics, then that imstitution should :
expect 20 oﬁﬁen nemed&aﬂ non-credit mathematics coanzes . L

Rat1ona]e As long as co11eges,,un1vers1t1es and techn1ca1 schoels award

: ered1t for 11Lroductory level courses which have been trad1t1ona11y taught

/

//’at the h1gh schoo? 1evé (.60, A}geora l,and_ﬁeometry) many co11ege-

bound students will not take these courses in h1gh schoo1 Thus, offer1ng

, remed;a] wor’ for co]]eqe creu;t encourages students not to do this work

- in high school where it shou1d, in fact be done and expands thereby the

demand for remed1a1 work at the co11ege 1eve1 Fewer students w111 opt

1earn1ng adopt the suggest1ons in th1s recommendat1on. It has been docui
mented that students who d}scontinue the study of mathemat1cs ear1y in

h1gh school severe1y 11m1t the1r subsequent educat1ona1 and. voeat1ona1
l

,opt1ons Many doors, both in college- 1eve1 programs and in voeat1ona1

tra1n1ng, are c1osed to those student»

IRECO%MENDATION 17. &ecommend that the Siute Boand oﬁ Education Augge5¢
- Lo the pobt-beconda&u institutions in the state that a . placement examina-
tion be developed. This examination would be administerned on a voluntany .
‘basis 10 high school junions. 1% would be used to indicate the existing
Level 0§ mathematical competence with negand to zhe background necessary.
fon adnassion to the finst cﬂed&t course Ln mathemax%ca at xhe cozzege or.’

- umue/wu‘.y Levet. . _ . B _
"Rat1ona1e Many h1gh schoo? graduates today are acc2pted by co11eges and

fs»universit1es and are surprised to d1scover that p1acement test results ~fﬂ




' requ1re the1r enro]]ment in non- cred1t, remed1a1 mathemat1cs courses
or programs. High school juniors, who take *is exam1nat1on may discover
, that:tneir matﬁématﬁca1 deficiencies will prevent enro]]ment in the

c¢ollege- 1eve1 mathemat1cs program at_the school of their choice. - This
4 d1scovery would be made early enough so that the pr651ém could be re-
: s61yed prior to §iaaaafﬁaﬁ from high school: The exaninat1on will

that they will be adequate]y prepared for co]]ege -level courses and w1]1

not Bé Forcéd into remedial- programs. A test1ng program. s:m11ar to the

I , (46)

This program has y1e1ded thendes1rab1e outcomes outlined above.

\

RECOMMENDAT ION 18 To wtbtaet cc'mp?,ten,t new mathematics teachers,

_we recommend the fo. w.ing:

7’

A, Teaching assig r« 5on 5cnat yeah tcachena 4nvo£ve contact
“~ with atudents . ing abllity Levels. : _

B Finst-year teachers be ofswzied & conthack as early as possible.

€. Fiut-yearn teachens be offered the appoaxunLty o beg&nn&ng ‘employ-
- ment as aoon after theirn graduation as 4is phactical.

Rationale: Examination of the North Carolima Mathematics Teacher Profile,
1082; shows that a large number of first-year teachers leave teaching.

The two reasons most common]y g1ven for this are, .:rst that new teachers

rece1ved Unattract1ve assignments and, second that the monetary rewards

were not adeqUate to compensate for. the strenuous mental and phys1ca1 ®

demands of a teaching career: _
| Many co]]ege students graduate in May and would 11ke to beg1n em- -

616yment_at once. However, in most schoo] systems, f1rst-year teachers

-

begin work in mid to 1ate August, and rece1ve_the1r f1rst paycheck-1n ..

CTee 90- o
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September , Th1s situation so frustrates mar ﬂrospeéttte teachers that
they take a job in a bus1ness or 1ndustry and never enter the teaching
profess10n. Even worse for the prespect1ve teacher is the fact that
many LEAs do not even offer contracts ta f1rst-year teachers untit
'Augustf A capable, ambitious graduate wants to know as early as possible
where he or she will begin his or her career. The prospective teacher
sees all too c1ear1y that students who plan to fdtér careers in BUéihégé
or 1ndustry are offered contracts well before graduatiqh.
We note that if beginning teachers could be placed on the payroll

effective July 1 then they W6616 receive a paycheck in August.rather
than September. More 1mportantly, perhaps, they could beg1n to prepare

for their initial teaching assigntent in tiie Tess hectic summer months.

RECOMMENDATION 19. (e necommend that no endonbemoni 0§ cent&ﬁ&cateA

fon feaching mathomatics be pewmitted and that the only centificates

A mathematics be those outlined by the Quality Ascunance Progham

and wh&ch futly meet the pnognam 's guidelines. ;

| Rat1ona1e The State of North Car o11na has a set of i i mum qua11f1ca-'
' t1ons that one’ must meet to receive a license to teach mathemat1cs

f These qua11f1cat1ons are enumerated as competenc1e° for each 1eve1 of
certification in the Quality Assurance Program These requirements are-
the minimums set; there is not any set of qua11f1cat1ons 1ess than these

-

Which should be accepfed for 11cens1ng or recogn1zed as 1eg*‘fmate

~ -
-

While persons not properly cert1f1ed m1gh§ be ut1112ed in temporary,
jemergency s1tuat1ons, standards for cert1f1cat1ons shou]d never be

dituted.
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' RECOMMENDATION 20. We necommend that by the  5-86 school: yean only
those Aindividuals appropriately centified in methematics be allowed to _

~ teach mathematics in 'grza'dés’_ 7 through 12. .
Rationale: This recommendation is aimed at strengthening the quality of
edacatibh in our schools by ensuring that only qualified and certified
“teachers be allowed to teach mathematics to our high school students.
Mathematics is a language; and; as such, it s as difficult to teach =
mathematics as it is to teach Swahjli or 56} other for&ign 1angu§gé;
. Tiie state of North Carolina ﬁéé_é1?ééay embarked on i vigorous ptogram

. to train teachers who are currently teaching mathematics out of field.
We commend this program and believe it .will produce better trained

teachers who have-an éEﬁFéﬁriéte certification in mathémaéics. The
cohtihuatiﬁh of these efforts éﬁé the jmpigmentatfon qf,this récomméndé;
tion will ensure that, by the school year 1985-86, ali sécohd;ry students .
across the state will be féugﬁ% mathematics by properiy certified mathe-

matics teachers. . Ce

\ -

h

- . o

. RECOMMENDATION 21. We necommend that fon sertificate nentwal of secon-

daty school mathematics teachers at Least thrnee units be in mathematics
and/on rathematics education: We furather neconimends thot these uniis
be eawu.cu Lhirough college credits on through approved coursewonk with
the same rigon in content and nequinements as a college-Laevel cowrse.

Rationale: Under the current guidelines, it is possible for mathematics .
teachers to obtain certification renewal with experiences which are not

related to mithematics and which do not contribute to the teachers'

mathematical expertise: This recommendation is directed toward improving. -
the professional qualifications of our teachers and; through them, the
education of our children. o > PR
| | ;
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" on trends and 1ssues in mathemat1cs education.

~

RECOMMENDATION 22. WQ necommend tﬁat the {okﬂauung two typeb 0§ in-
senvice prognams for secondany school mathematich tcachena be

developed and funded:

A. An ongoing progham. with & cwihicubum condiiting of athematics
" content, Leanning theory, evaluation techniques, effective use
o4 man&puluxxveé computerns, cakeulatons, probLem s0lving,
classhoom management efilcient use of cZaAénoom time, and
counbeﬂ&ng athatcg&aé

B: Special. summen &nbixiuteb to assist teachens &n tcach&ng
Jccondang Level mathematics. o

Fund&ng should be pr pnov&de& fon various 6&nanc4a£ &ncent¢ueb o aﬂﬂow
teachens to panxxCLpatc in elther on both programse

- -and-

RECOMMENDATION 23. WQ nccommen& that cn—Ae&v&cc be condurtsd on a
continuing basis fon administratons of each LEA concerning thcndb and
issues in mathematics education: : -

Rationéléi High pr1or1ty mist be given to praviding qua11ty 1n -service

programs-to all mathemat1cs teachers The €omm1ttee feels strong]y that
in- serv1ce cred11 shouf% not be given to mathematfcs teachers for courses

that are not re1ated to the1r teach1nq aSSTQn?ﬁﬁia, tn-sérvice programs .

. should emphas1ze cont1nuous, profess1ona1 growth ..
H1gh pr1or1ty must a1so be g1ven to keep1ng administrators up-to-date

(21) Unless this is done,

?dﬁds and personnel will not be a11ocated in the most productive fashion,
Moreoﬁer,‘adm1n1strators must eommun1cate to students and facu]ty alike
the relative 1mportance of mathemat1cs in the,overall curriculum:

Good in-service programs will reduce the rate at which good; new
teachers are Tost to 1ndustry. Note that research shows. th%} more mathe-
matics teachers Teave the profession after one to three years than at
any other t1me ‘ ' |

Mathemat1cs teachert must be able to dea1 w1th computers both as

obgects of study Eﬁ w85 teach1ng tools. " In =service pregrams: p“ov1d1ng

ES

4
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training in the usé of computers. 'vﬁTT be necessary it‘ 'tffﬁ'sd's to hap'pen.‘.

Teachers w111 also need guidance 1n 1mp1 ementing our recommendatmns
on calculators. F1na11y, as noted ﬁ Recommendat1on 8, since prob]em '
so1v1ng is a v1ta1 arsa in mathematics edacat1on, in-service programs

should reflect this 1mportance and help teachers deve1op anpropr1ate

prob]em so]v1ng activities. ' \ o
- - . : SN :
. ’ o : : ‘\\ i .
v . \\\ -
RECOMMENDATION 24. _We necommend Zhat o aattfmc,t and hetdin c_om)oe,ten,t
mathematics teachens a mogmm o4 anen,tcve/s be deuanpad Specifi-

cally, we necommend that: : . \

‘A. Teaching Loads in mathematics be: nestricted 2o no mone. than 26
Students per class and 130 students per day: \

B. Apphropriate Atcpendzs bc plwuuied fon -summen study, cwuucwEwn ;
- development, staff devefopment, e,tc 7 \1
endance

C Redmbunsement be provided fon expeme/s azsaoc,ca,te,d wuth att
at professional mathematics meetings, including travel, Kodgtng,\
negu»bmi;wn fees,-and Aabb/tctwte teachen pay. N\

Rationale: Students in a typ1ca1 c1assroom today come from diverse \

veducat1ona1 and soris? backgrounds making it dif’f’icu:t for a teacher to h

- WOrk wity 2 h of tnem on ar 1nd1v1dua11zed basis. A teacher can come
‘closér to providing 1ndi'Vi;dua1?}zed instruction when the pupil-teacher

1)

.rat1o is kept at a reasonab]e level.
| The mathematics curr1cu1um is chang1ng rap1d1y, and if teachers are
ta remain abreast of'these-changes; ongo1ng self-improvement must occur.'
In-service is not enough EctiVitiesISUcn as summer study at a univer-
sity and attendance at profess1ona1 meet1ngs are also necessary: TFése
act1v1t1es are expens1ve, and the costs may prevent Some tedchers from
pursuing them. It is in "the state's interest to encouraée these pvo-
fessional activities; _and»the state,’ the'inefbfé; should ijr-évide the




financial support to ensure that teachers receive the ongoing professional
‘development they require. | |
The teach1ng profess1on will be strengthened and the secondary mathe-:

month emp]oyment; Eurrently teachers are employed for ten months and,

for financial rééSOns,amay~seek other employment during the summer. Byd
extending the term of employment; we will provide these teachers with some
needed income and thereby make their pfé?éggéaﬁ'mbié‘éttfaetivé; During
the summer months, employed téécﬁér§=cou1d pursue ?orthér,training in
matﬁeﬁaticé; develop new courses; enrich éXiétfng curriculum by dévéioping

programs, or a1d.5n staff deve]opment act1v1t1es.

RECOMMENDATION 25. We hecommend that salarnies he ‘ncreased gorn appro-

priately centified mathematics teacherns who F ity 05 thein
Zeaching nesponsibilities Ain mathematics. _

Réiiéﬁéléi Steps must be taken to retain comi:  « mathematics teachers
~and to make mathematics teaching more attractive to prospective teachers.
There -is a severe shortage of certified mathematics te&cﬁer§-55r6§§ tie
nation. I 1982, mathematics had the most severe teacher shortage of any .
subJect area 1n the country (28) ‘ o . | _

A review of the pay scales in effect at our co]leges and un1vers1€1es

‘3?11 show-that in order to retain competent faculty in d1sc1p11nes such
as med1c1ne, 1aw, abb11ed mathematics and computer sc1ence d1fferent1a1
_levels of pay are ‘common pract1ce. 1t-is common]y accepted that many

‘comoetent mathemat1cs teachers are be1ng attracted to h1gher pay1ng 3obs

in bus1ness and 1ndustry Th1s s1tuat1on will probably worsen in the



A*éit Few years as’saiariéﬁ paid iy emoioyees in business and industry.
are approximately ?i%Ey 1 +.xty -e-cent mijher than those paid to
 téaéhérs with:comparabjé trainirg 20 experience: This disparity in

- salaries certainly leads many dedicated professfonals to review their:
.taréér goals. | |

RECOMMENDATION 26, WQ necommend Lhat zuEAtnnixak additfonak 6undb be
provided fon Zhe Prospective Teacher Scholarship Loan Progham to

suppont undengraduate students in mathematics education at the secon-
dary Level. We further necommend that the amount of each Acholahthp
Zoan be incheasdd to $2000/yean. , .

'Rat1ona1e The shortagé of trained mathemat1cs teachers re?erred to

“ above can be fu]]y a11ev1ated only by attracfiﬁé capab]e young people
into the profession.: " The 1mp1ementat1on of this recommendation W111
mé atheﬂht1c" feach1ng more attractive. to college students w1th an
jnterest in mathematics. Under this scho]arsh1p/1oan program, rec1p-'
1ents of 1oanq who teach in the pub11c schools for the same number of

" years that f1nanc1a1 assnstance is rece1ved have the1r debt cancei]ed
proport1ona11y Thus, most rec1p1ents would. have a definite conmitment
to enter and rema1n in North Cayolina in teacﬁ1ng 'The current scholar-

ship/loan of $1500 per year is 1nadequate in view oﬁ”kiéihé éﬁiiége costs.

RECOMMENDATION 27. We necomnend Zhat the pmzéent étudent alkaiment
fon textbook adOptLon be naised %o $15. :

Rationale: The present per student; per year allotment for téthbOks
'is not sufficient to purchase the needed textbooks at the high school
level. High school mathematics textbooks cost as much as "$13.80, znd

"some textbooks in other subjects cost even more. If a school system is

e6- 9




to provide up-to-date textbooks, local funds must be used to make up
the difference between the monies.that are allotted by the state and
the actual cost of the books: Some school systens do not have these
funds; chus, they continde to use previously adopted téxfbooks.whiéﬁ

[3

may present cutdated ﬁiathétﬁaticéi techniques - and applications.

o
N
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Membership of the Mathematics eurr1cuﬂum Study Eomm1ttee

{ v
,Cﬁélrman

Miriam Leiva

/
//’
s
/

Professor, Mathematics Bepartment -
University of North Caroling at Charlotte
Char]otte, NC 28202 :

‘Elaine Bo]ogna

Elementary Teacher
Summit School
Reynolds Estates

~ Winston- Sa1em NC 2?106

IhStFﬁctbr Math Lwcartment
_Wayne €ommunity College
Calier Box 8002 _ .
Goldsboro, NE :27530

Mauv1ce Brett. /

Supervisor; M1dd1e/Secondary |

”Edu§§t1on
Box 158
W1nton, NE 27986

Math Consu]tant _,K
Onslow county Schoo]s
Box. 99 .
dacksenv111e, NC 28540

-

Steve Davus -  \v
. Chairman; Math Department

N.C. School of Science & Math .

1912 W. Club Boulevard
-Durham; NC 27705

Joseph W. Dodson
_Coordinator of Mathematics

Winston-Salem/Forsyth Schoo]s

Box- 2513
w1nstcﬁ-5a1em NC 27102

ﬁmFrank Harvey

x @/

teo Edwards, Jr., Chairman
Stafr Subcomm1ttee _

Asspc. Prof., Math Dppartment
Fayetteville State University
Fayettévi11é; NC 28301

David Fortney

P.9. Box 772
Chanel Hi11,;
Affiliation:’

NC . 27514

Student - Chapel
Hi11 High School;
UNC=Chapel Hill

Professor, School of Educat1on
Uﬂ1vers1t1_of North Caro11na

_ at Greensboro

Greensboro NC 27405

Caro]yn Jackson, Cha1rman

#iddle Schoo] Subcomm1ttee o

goord1nator Secondary Educat1on

Mnnroe, NC ?3110

Jeane Joyner, Cha1rman —

Elementary Subcommittee =

Elementary Teacher

Sherwood Bates E]ementafy School
2820 Oberlin Road .

Raleigh, NC 27608

Ben Klein; Chairman

Jéébﬁdary Subcommittee

' Davidson Co]]ege/
. Dbavidson;“NE 28036



John Kolb, Chairman , William Pretty

Curriculum Subcommittee - Mcbonald's Franchises
Professor; Math & Science ' ' P.0. Box 1630 _
) Educat1on Department . Sanford, NC 27330
N.C. State University Affi]iétibn: Businessman -
Raleigh, NC 27607 : ’ .
Roscoe Locke o . Wayne Rash
Teacher/Assistant Principal -Supervisor
Bethel Elementary Schooi : Iredell County Schoo]s
P.0. Box C-50__ _ , Box .709 -
. Bethel, NC 27812 : , “,,Statesv111e, NC 28677
Jan Orr ' Sue Sams a
Elementary Teaching Specialist - - Secondary Teacher .
Buncombe County.Schools. East Mecklenburg High Schoo1
391 'Hendersonville Road - 6800 Monroe Road -
AsheV111e, NC - 28807 : o Charlotte, NC 28212
An1ta Pang1e, Chairman Paul Sullivan -
Reéources Subcommittee Principal ’ .
Prgnc.pa] T --—§cotland-High Schoo1 /
Eastover Elementary Schoo1 Box 1049 ' J
500 Cherokee’ Road ' s 'Laur1nburg, NC 28352 _
Char]otte, NC 28207 , ; ' v S
" . /
William Paul ‘K1tty78ggygf§;yog§777 ra
Cha1rman, Department of 420 Washington Street ! -
~ {Mathematical Sciences . Plymouth, NC 279@@77' =
Appalachian State University Aff111at1on Student - E 1§t T
By LN NC 28608 b - Caro11na n1vers1ty "
e rﬁhret Perkins - L E}}gabeth7Y9uggW ’- ; p
Box 296 - - T *  Math Coordinator "
Elon College, NC 27244 ' " Brunswick County SchooTs
Aff111at1on Private Consu]tant : - -Southport;, NC 28461 ;
J mgsip Pg@g]lfii ’ ' - ke H: Zo111nger ;
Cemputer Scientist Director, Secondary. Educat1on
‘Burroughs Wellcom: “ompany ; . Henderson County S?hoo]s »
3030 Cornwallis Road - Box 7000 /.

Research Tr1ang1e Park, NC . 271709 | Hendersonv111e, NC 28739
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APPENBIX B

Consw i -..iits to the Mathnmat1cs Curriculum Study Comm1ttee [

/
[

Thﬁ Committee 1nv1ted those profess1onal 0rgan1zat1ons with an

' 1nterest in any aspect of the mathematics pragram to present the1r v1ews

its March 16—17,;1982 meet1ng The foT]owing organ1zat1ons responded

o~

-

pos1t1ve1y to the Ccmm1ttee s 1nv1tat1on

N:E Cbuht11 of ‘Toachers of ﬁdthemat1esvf Katharine W. Hodgin

N.C. Associatio. = - the Gifted - Linda Weiss ' |

Professional Educators of North Eafeiiha - Sué Sams J e
N.C. Federat1on of Teachers - Robert Joyner | 1
N.C. League of M1dd1e/dun1or H1gh Schao]s - Pat &ﬁight
Minoritigs in the M themat1cs Program S Larry Clark

N: C Assoc1atxon of achoo1 Adm1n*st$atbrs - Rayu nu Serbaugh
N.C. Pr1nc1pa1siAsst Principals Asseeiat1on < Joe Bost |

The UNC Matremat1cs Department Chairpe*sans - E E B *"*ston

N Association for Supeivis 1on and Gurrieulum Development ~ Lula: Monds
~~~~~~ _ - _ “ Hazel tawm

N.C. Congress of Parents and Teachers. Inc. = Lo]a Taylar e
" N.C. Aésociaﬁon for the Gifted and Talented - Smith 6oodrum ' .
o Pos1t1on papers- on topics ef pavt1 T i-*#iﬁﬁ»iévéﬁenﬁdmmitteé :

were sol1cited From seiectec mathematic- Lo '.faz.‘As é.ﬁésﬂi%;
',nineteen such papers were 545m1tted te the Coumitiesa: Tﬁéj 6Févéd'€b ;-

be of great va]ue as the study progressed Spec131 appreciaxeen °s \\?,;(
;.expressed to the fo1iowing 1ndiv1duals who gave of the1r t1me a" %xper-~ ;

ftise‘tc prepare papers,for.xhe_Commsttee: o

Tyl
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Edward G ' B1 akeway, Pr1vate Consu]tant Ra1e1gh
Roger Bruhwe1 West Char]otte H1gh Schoo1* Char]otféb
‘Grace M. Burton UNC= W11m1nqton Wilmington |
R1chard E. Cowan, Roanoke Rap1ds C1ty Sehoo]s, Roanoke Rap1ds
Ra1ph BeVane Western Caro11na Un1vers1tv, Cullowhee

David L. Green; Jordan H1gh Schoo1— Durham ;

Ron Marsha]l ‘Western Caro]1na Un1vers1ty, Cu11owhee

W1111am Morgan St. Andrews Co11ege, Laur1nburg

F1etcher R: Norr1s, UNC-W11m1ngton W11m1ngton -

- William F. Pa]mer Eatawba Co11ege, Sa11sbury
Annie Puett Fast Meck]enburg High Schoo1 Char]otte

Jan1ce R1chardson A]amance County Schoo]s, Graham
w.-«mn-Ann~F~—Roach' Northwood-H1gh'Schoo1 P1ttsboro
Harvey E. Sadoff, UNC-CH; ehape1 Wi

Julie S Sch11awsk1, Eary Sen1or H1gh Schoo1 Cary

 William Smith, UNC-CH, Chapel Hill - |

' L1nda H. Su111van£ Scot]and Eounty Schoo1s, Laur1nburg o=

‘; Betty C. w1111amson, R1chmond Senior ‘High Schoo1 Rock1ngham ‘
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* APPENDIX C .
SDPI Staff for Mathematics _eaé'ﬁcuiu"rﬁ Study Committee
: Many members of the. State Education Agency ass1sted the Matnemat1cs

Cdrr1cu1um Study Comm1ttee with their work:

Instruct1ona1 Serv1ces Area

Jerry Beaver Beputy Asst Super1ntendent

Nayne D]11on, Spec1a1 Ass1stant
Middle Grades Educat1on

: :Secondary Educat1on

- Betty Moore, Special Ass1stant e
Curr1cu1um and Adm1n1strat1on : ‘

_ Mary Purnell, SpeC1a1 Assistant ...
E1ementary Educat1on 7 o . ' ' :

- Mathematics-Divisicn

L

P

Robert R. Jones D1rector ) _
Coord1nator = Mathemat1cs Curr1cu1um Study Comm1ttee

Cleo M. Meek, Ass1stant D1rector F
AL1a1son Person - Secondary Subcomm1ttee

 Kay_ Kemp,7Consu1tant o ' '
Liaison Person - E1ementary Subcomm1ttee

Barbara Hard1son, Regional Mathematics EoordJnator

Northeast Reg1ona1 Educat1on Center ’

Barbara Le1and Reg1ona1 Mathemat1cs Eoord1nator

Southeast Reg1ona1 Education Eenter

"'John Bg1e, Reg1ona1 Mathematics Eoord1nator
Central Reg1onaJ Education Center

Liaison Person - Middle School’ Subcomm1ttee -

”G1or1a Bantz]er, Reg1ona1 Mathemat1cs Coord1nator
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Mathematlcs D1v1s1on (cont1nued)

‘Sandi Lee, Regional Mathematics Coord1nator
Southwest Regional Education Center
. . . 3

Emery Partee, Regional Mathematics Coordinator
_ Northwest Reg10na1 Education Center ~

Doug Barker, Regional Mathemat1cs Coord1nator
Western Reg1ona1 Educat1on Center _ :

M11dred Quick, Secretary

Secretary for- Comm1ttee : T

Connie- Hawthqrne Secretary
Secretary for Comm1ttee
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. APPENDIX D

Summary of Activities of the Mathematics Curriculum Study Committee

- November 4-5; 1981

Couly 22-23, 1882 T

Total comm1ttee '
Organization; purpese, obJect1ves of the Study
% ,

January :12-13; 1982 i
Curr1cu1um -subcommittee .
ident1f1cat1on of concerns

March 16:17, 1982

Total comm1ttee

Presentations by representat1ves of profess1ona] organ1zat1ons_

Secondary ‘subcommittee .

'September 23- 24 1982

'”oéfbuer 15, 1982

Total committee _ ' ’
' Presentat1on of e]ementary and m1dd1e grades recommendat1ons

H

November 30- December 1 1982 SR

“Total committee

Computer subcommittee repert'

January 31- February 1, 1983

Tota] committee - - - o U

Preparat1on of_tentative recommendations and rationales

"February 2, 1983

~Total committee . - ) ’ .
~ Seminar on Issues in Mathemat1cs Educat1on K '
: Presentat1on of tentative recommendat1ons and rat1ona1es

~ April 28-29; 1983

May 17 18 1983

Ed1t1ng committee o -
Review of summaries of surveys and hear1ngs re]ated to the

tentative recommendat1ons

Tota] committee B | j

Rev1ew of draft document

- .May 31 June 2, 1983

Tota] comm1ttee

F1na11ze a11 componehcs of the Study

»Infadd1t19n to the twe]ve formaﬂ meet1ngs of the tota] comm]tteevorflts.,:l‘
. _.subcommittees’;" numerous small. ‘work groups. functioned onﬁafregu]ar basis
- to address spec1f1c tasks 1dent1fted by the Comm1ttee as a who]e -
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