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TITLE Mathematics: PROJITCT DESIGY. Zducational ¥eeds,
Fresno, 1968, Numher 12.

INSTITETION ¥resno City Jrified School District, Calif.

SPOYNS 2GTNCY Office of Fducation (DEF%R). wash1pa+o", D.C. Purean
of EZiementary and Secondary Education.

DYR DATE 68

HOTE 82vp.

AVATLABLE TROH Fresno Cit*y Unified District, Calif. 93707

EDRS PRICE FDRS Price MP-$0.50 HEC ¥ot 2vailable from FDES.

DESCRIDPTORS 2lgebra, *Fducational %¥eeds, *Zlementary School
*athematics, Geomeiry, *¥%athematics, Mcasurement,
“ethodelogy, Modern Mathematics, ¥Wumber Concepts,
Prokability, Problem Solving, *Program Pvalua+1on,
*Secondary School ¥athematics, Seit Theory,
Statis*ics, Teaching Techniques

IDENTIFIEKS ¥SEA Title 3 Programs, *resno, Project Design

ABSTRACT
This report examines and summarizes the needs in

mathematics of the presno City school system. The study is one in a

series of nceds assessment reports for PROJFCT DESIGN, an FSFA Title

ITT project administered by the Fresno City Unified School District.

Theoretical concepts, rather than computational drill, would be

emphasized in the propossd mathematicz programs. To offset any

decline in computational skills, the new program plans to maintain
the skill level, yet find time to introduce the new concepts of
modern mathematics. The experimental design of this study tabulates a
matrix of school system needs. The following needs are summarized:

(1) Societal standards, (2) assessment data, (3) strengths and
weaknesses, (L) learner needs, (5 instructional needs, (6)
administrative and disirict needs, and (7) a general category of
needs. In addition, 37 suggested solutions and 16 major conclusions
are contained at the end of the report. (L¥N)
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EDO 38751

PROJECT DESIGH (Inter-Agency Planming for Urban fducation2l Needs)
was organized as a two-year nroject to develop a comprehensive
Zong-range master plan of education for the ¥Fresno (ily iUnified
School Districi in Califorrda.

This project was conceived by school leadership to bring under
cne umbrella current major problems of the schools, the relation-
ship of the schools to the broader cormunity, the impact of
educational change now occurring throughout the nation, and a
fresh view of “the educational needs, goals and aspirations of
our youth and adults. The ultimate purpose of the project is

to weld into an integrated plan the best use of available
resources to meet the totality of current and projected needs
according to their rational priorities.

The United States Office of Education funded the proposal as an
exemplary Title ITII project, recognizing the urgency for develcpn-
ing better planning processes for urban school systems. The
first year of this project was organized to assess current and
projected educational needs in the urban area served by the
Fresno City Schools. Planning procedures will be carried out

in the second precject year.

A major dimension of the Needs Assessment is an analysis of
educational and urban factors by a Task Force of specialists.
This report is one of the Task Force Needs Assessment publica-
tion series. See the next page for the complete 1isi of project
Needs Assessment publications.
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TMITTAL CHARGE

The rurpose of this report is fo exanm nd to summarize the

needs in mathematics educatioa of the Fres:
These needs are in terms of *rorres towraras
siathematics comoscd of the revised Stranac

and eiended ©o secondary levels Ui the zuthor.

2 set of simndards in
2esorh, as rodificd

The rercort concenxtraies or future district needs, with

crmhasis on the weriod 1263-1579. For hls weaso", the bad is
nentioned more often than oﬂC ~ood. “hat muy be niiicienl now ny
be inadequate inen commar d with whot ic needed five years from

now. The renort us~ests directions il

cr*t1c1sn for things not done in the nast. IL 1s my ¢ zeneral oninion
+ the willingness of the school disirict tc make uh‘S study shows

hone that the ideas

3.

ney are a good district. It is my sincere
wresenced hern can be used.

Tnformation for this report was obtained by visits to 85
rathematics classrooms in 12 Fresno schools. These visits were
supplenented by intervieuws with teachers 'md irith district nersonnel,
also by the examination of various materials pre enared by teachers,
the district, and by the Project Design suafi.

MAJOR COHCLUSIOHS

This section contains 2 1list of major general needs found as
a result of the survey of mathematics education in Fresno.
needs are each followed by a list of numbers referring ©o specific
n1eeds from the fieeds Classification FKatrix

A. ‘The need exists for a greater understanding and use of modern

teaching methods in connection with modern matnematics.

3a, ha, Wb, Ga't', 6a, 6b, Ta, 8a, 9a, 9b, 9a’, 10a, I3
}33—, ‘3b 5(13 503-, 5ﬂb 63, 6,)3-, {/9 773-, {(b 7, 9'
106, .Oéa, 107, 107a, 107b, 108, 108a, 108b, 107, 1n0u,
109b, 110, 110a, 110b, 111, 1113, 112, 1122

B. Teachers of minority grouns need additional t 311 and
information bo ore they begin teaching these class

58.’”, SHRRRR

C. The entire area of mathemstics for terminal students in the

secondary schools needs to be analyzed carefully to see
if some improvements can be maode.

3
o Unified Schaol Jistrict.

for in roveuneni, rather than mere

The general

found later in this rcnort.
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23, 23a, 23b, 59, 59a', 72, T2a, 8ha, 8lb

There is a greabt need for a districi testing vrozran,
includ_ng he use of both diagnostic and standoardized iests,
that i1l be of real use to poth the student and the
teacher.

5, 5a', 5aft, Sbtt, Sbitt, 20, 202, 20b, 22, 22a, 22b,
22, ?,L, 23b, Lh, Lba, 49, h9a, Lob, Blb, 10k, 10La

The district needs to systematicall: exmlore how small
calculator-commiters can be used in a wore uniforn way
throughout the district as an integral nart of the
rothemctics nrogran.

59, 59a, 5%at, 59b, 5%b', SUbir, 96, 9ba, 96b

Teacher recruiting needs to be evalvaied in terms of how
it czn provide teachers itho really understand both the
content and the vwhilosoohy of modern mathematics.

62bt1, 83b

.........

The district needs to prepare ?or the 1970 mather atics
adontion for grades 1-8, srior to the time ithe books are
actually nut into use.

> ha, 63, Ta, 28, 283, 35, 35a, JJQ, 38a, Lo, hUa,th;
L2a, 2v, 43, bh3a, h)b 50, 5va, 50b, 51, 513, 55b 57b,
71, T2, 71b, 73, 732, 73b

The relationshin between the reading vnrogram and student
nrogress in mathematics needs to be exmiored more carefully.

32, 8%9a, 89, 89c

Tach mathematics student needs to be involved in ma‘herntics
as s particinative act, not just as an observer.

li, 6, 9, 32, 32a, 32b, 35, 35a, 37, 372, L3, L3a, L3b,
47, L7a, 58, 581, 503' 58b, 59, 5%at', 59b!, 63, 63a,
85, 852, 95, 95a, 96, 62, 960, 97, 972, 111, 111a, 112,
1122

There is a great need to find and to usc more real annlied
wroblems that are meaningful to wunils.

6, 16a, 33, 23a, 33b, 15, LSa, 52, 52a, 529, 53, 5k,
Sha, 56, 57, 57a, 57b, 57b', 58, 58a, 580, ;J, 5%a!
é63¢c, 70, 71a, 95, 95a, 96, 96a, 96b, %6c, 10C, 100a, 1o
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<o The nusils need more cuidance, often prior to the =inth
irade, on exmloyment srosnects and the mathemiics courses
needed to qualify for various 3obs. )

5%

Lo mdio~visual materials need to be used uisely to z

sore sneciiic wurnoses, and there is o need to che
Treaguciicy of use of Gistrict nud o visual smberinais
mathemztics,.

< 2 ok Pl - 2~ < e 3
“Uht. 8 =P Ve
A s s D OO0
~« The2 Fresno district necds to be axrare of trends in stale
bost?ng iz mathermatics so that ~unils can be nrevared
zdeguatel s.

1. Information about ﬂrowisizg ractices develoned L one
veaciier within the district needs %o be distribuied Lo

wany teachers,

e \ -
58b, 53b, 100b

2
é Jo The Tact that bhere is less emrhasis on academic mathematic
] in schools with higher ratios of minority students neceds

g £0 be considered for ins Tuture blications.

i ¢8, 93a, CGb

§

§ P. There is 2 need to establish minirmm requiremcnts or

é standards for all students ot ench P""dv 79 e] in mathematics.

AL ]
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1, 13, 1b, 5, 52, 5b, 7, 72, 5%, a1, Sattr, Sarrtr)
5prtrr, 11b, 16, 20, 20a, 20b, 22, 22a, 22b, 23, 232, 23b,
26, 26z, 27 2{a, 31 31a, 3 2, J2a, 32b, 3L, )Ud, )p, 1)&,
395, ko, hua, Wy, bLa, L8, hda, Lo, ja, hyb, 6221, 62b,
O%b, 72, T2a, Th, Tib, 83a, G, 98b

Q. Bvery stadent needs to undersiand the concere of various

rdl

sets of nurbers.

b L S M S
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2, 22, 2b, 3, 13, 132, 1L, 1ba, 15, 16, 18, 18a, 18b 19
192, 2L, 2La, 25, 2,a, 26 26a, 27, Zfa, 26, 28a, 29, 3G
21, Ja

e SR A A

3
» 3la, 65, 653, 65b, oo, 66a
g R, There needs to be more involvenent of narents and the commmnity
3 in the resnonsinility for the mothematics pPrograil.
g e, le', be, She, 63c, 67c, 89c, 96c, 100c
;
:
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Teacners need to !moiwr the —»rorriate (moerial o moderm
rmaoierntics thoroushl .

', 11a, 122, 172, 1.2, 21a, 21b, 202, 24,

a, 36, 363, 36b, 30 3%a, bi:, loa, hi, bia, Lib,
-»2‘ ’63-: 7, h7a, 51, 512, 55, 551, 55b, 61,
63a, ob, 6lix, 65b, 670, 71a, Tib, 73
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e ermhasis on ora. iiork -
narty 0i a modern nrogran,

As mmich as possible, nunils need to undersvand the Hunpyh
of nll the mathematvics they undertake.

10, 10a, 11, 11a, 11b, 12, 12a, 17, 17a, 17b, 21, 212,
21b, 67, 67a, 66, 68a, 69, 69a, 69b

A strand of both informal and formal geometry that will
nrogress through all grade Jeveis needs to be develouved.

3?3 323-, 32b, 33, 333-3 33b, 3}—-, J 4 35, 3/3-, J)b, J6
36a, 36b, 36b', 37, 37a, 3To, 38, 362, 39, 3%, 39, LO,
hoa, L1, hila, Wib, 2, Lh2a, L2b

There is the need to develon a modern strand of measuvrement
that will orogress through all grade levels,

143, l!.}&, )-l3b‘, b)—lg hha-s l’rS, 1'53, Llé, lléa, )-17, 1173-, 118, )-183-,
)—!9, 1193-, Ll9b, SO, SOa, SObg 55, 553) SSb

The district needs to develop a strand of »robability and
svatistics that will begin at least as low as srade 6 and
exvend upvard through all grade levels.

60, 60a, 61, 61a, 62, 62a, 62a!, 62b, 62b', 62b't, 63,
63a, 63c, 6L, 6ha

e o A %5 of oI e N e

There is the need to develon a modern strand of logic in at
least the secondary grades.

NN

70, 7Ca, 76, T6a, 76b, 76b', 77, 77a, 77b, 78, 78a, 73b,
79, 7%a, 7%, 80, 80a, 81, 81a, 82, 82a, 82v, 83, O3a,
83b, 83b', 8l, Blha, 8La, 8Lb

A modern strand of functions and graphs that will progress
through all grade levels is needed,

71, 7ila, Tib, 72, T2a, 73, 732, 73b, Th, Tha, That, Thb,
hbt, 75, 75a

A NSO
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AA, There is the aeed 1o develon a modern sirand of wroblem
solving that will nrogress throucn all rrade levels,

35, 35a, 05b, 86, 86a, 87, 87a, 57a', 88, 89, B8, 89,
o%c, 9G, 9Ca, 91, 91a, 92, 92a, 93, 93a, 93b, 9L, 95,
95a, 96, %a, 960, 96c, 1G0, 11:Ca, 107

-

BB, The courses of algebra taught in the disirict need to be
un To the level of standard modern tests in the subieci.

o)

7, 972, 98, 98a, 96b, 99, 993, 160, 1Cda, 1C0Ob, 101,
Ula

-3\

CC. The mathematics beyond second vear al
evajuated very corefuily in terrms of

related to cellege enirance.

102, 102a, 103, 103a, 10k, i0ha, 105, 105a

CLASSTFICATION MATRIX OF HEEDS

A complete scope and sequence chart, such as those readily
available from almost any textbook nublisher, is not included in this
renorv. It would be irmwossible to assess every item adequately i
2 limited number of days. The basis for the modified scope and
sequence chart for the first eight grades actualiy used in this renort
is the Revised Strands Report of the Californiz Statewide Mathematics
Advisory Cormittee, especially Part I as revrinted in the Cctober,
1967, issue of the Bulletin of the CGaliZornia Mathematics Council.
This strands report is the most authoritative information availabie
on what the state~supported curriculum in mathematics will be during
the next five to iten years. It also provides the criteria to be used
in selecting the new mathematics textbooks to be used in 1970, which
maxes it even more significant. Present nractices are not as easy
to evaluate using this set of criteria as are future trends, because
some of the mathematics topics listed ar: not yet in nresent elementary
texts.

Beyond grade eight, the basis for the score and sequence chart
used is as follows:

A, The assumption is made that the nine strands of the Strands
Report should also be extended into the mathematics program
of the high school years, especially for the terminzl student.

B. New strands for the high school years are the standard
courses of study labeled as first-year algebra (including
introduction to algebra), second year algebra, trigonometry,
and advanced mathematics beyond trigonometry. The geometry
of the high school is considered a part of the geometry
strand from the elementary grades. The course offerings in
the traditional high school subjects are largely standardized

v
wh
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in exisving textbooks, but trends in new high school
bcooks now being writien are also considered.

The numbers in the section on major conclusions
are keyed to the studeni needs and other colwms of needs,
rather than to the mathemaiticzl concents of the mairix.
The classificatvion matrix rages are numbered so that 2
topic from the scope and seguence chart on page 1, for
example, can be traced to the needs on the same horizcental
vosivion on various columns of nages 1a, 1b, and so on.
Tnis arrangemeni 1is necessary since all the columns
connecied with a concent cannet we nut on a single sheet of
naner.

The column reporting the various observations lists
the grade level and a very concise statement of events
for each separaie classroom.




CLASSTFICATION MATRIY OF NE=DS

fumber and Operations Strand

Societal Standards Assessment Data

I. ¥hole numbers

A. TUnderstands concept. of nwiber A Pre lsi-new child did noit have

and placec value i conccpt of 2 or 3
1st-bundles of 10 and counting
men

2nd-place value board

2nd~snother name for a number

2nd--expanded notation, counting
men and pocket chsrt

2nd-1=100 paper

2nd~expanded notation

2nd-practiced place value on page
number

3rd-revieved writing numerals up
to 80,000

3rd-had chart for Roman rnumerals

1th~called zero a placcholidex

GRS v, R 4y Vo oy 1NN AT

B. Understands order relation on | Almost every elementary class
number line had a number line
lst-mentioned muwrber linc, but

.;

did not use it
C. Be able to perform four fun- Pre 1st-used bead abacus for
damental operations simple addition _
l. Possess skills Jst-daily drill on fundamentals b

laste O +8 =12
20nd-16 =« 9 = 16«be3 =]6=(6-3)
Made error here

2nd-did p-per on colwm addition

2nd-borrowing and carrying ol
3 place numbers, with crutches

2nd-would not go into mmultipli-
cation this ycar, but would
drill more

2nd-colunn addition with carry-
ing

2nd-~ addition and subtraction
facts in tho Torm of place-
holder cauations

2nd--subtraction of 3 place numw
bers with borrowing

3rd-relezrning multiplication
facts throvgh uzce of distributive
Propervy




Strengths and Vealmesses

Teaching the concept of whole
numbers and place value occupies
much of the time of the primary
grades. Visual aids ave often
used to show groupving. Expanded
notation is hard for many pupils
to understend. One class of
Negro pupils were already over
e year behind in 2nd grade on
number conceptes. The role of
zero is not always understood.

B. All elementary classes have
number lines available, but they
do not secem to be used very often.

C.l. Much of the time in arit
rmetic classes in elementary
schools is spent in teaching and
reviewing operations on whole
numbers. Teachers prepare extra
drill materials. Some feel
guilty because they think they
have been told not to drill in
nodern mathematics.

The horizontal form is used,
but the vertical form is more
common. There is danger of ole=-
mentary teachers msking errors
vhen using parentheses.

Some second grade teachers
did not introduce multiplication
and division, even for superior
students.

In general, primsry state
texts are followed closely, with

more cmohasis on skill pages than
dovelop.iental pages. Some rapid
oral drill was obscrved. Roview
of fundamecntals extends through

72
IL.earner Weceds

1. A1l pupils need to master

1-100 pzapers in the first grade.

2. All pupils need to understand

that zero is & number.

3> Pupils need to undersiand that
the number line can continue
to be used throvghout mathe-
matics to heip develop number
concepts.

b. Pupils need to understand

" that drill is also a part of
modern mathematics.

5. Pupils need to maintain %he

schedvle of skill development
suggested in state texts.




Instrvctional YMNeeds

la. Teachers need to give practice
for mastery of 1-100 papers in
first grade.

28, Teachers need to avoid calling
zero a placeholder,

3a. Teachers need, without taking
time from other areas, to refer

to number lines more often to help
develop concepts, rather than
skills,

ha. Tesachers need to understand
that modern mathematics also ine
cludes suificient drill for mase—

tery of skills.

5a. Teachers need to plan to cover
sential skills in text during

yeaf if et 8ll possible.

Sat'. Teachers need to glive diage

nogtvc tests in skills and wor? on

specific weaknesses.

Satl!, Teachers need to find out
exactly how much progress children
have made on skills during the
year in their roon.
Sattt, Teachers need to be con-
vinced that every child cen master
the fundamental skills of arithe
metic,
5°"" Teachers need to explore
ways of involving the horme in
efforts to bring up skill levels.

Tb

Administrative and District Needs

b. District needs to decide on
minimum program for every stu-
dent to master in first grade.

2b. District needs to be sure
teachers understand zero as a
number.

bb. Need to publish official
district position on modern
mathematics and its relation
to development of skills.

Sb. District needs to formlsate
a minimm program in mathe-
matics for each grade level.

Sb'. Need to consider additional
summer experiences for all
pupils behind grade level in
skills .

5b!'. Need to provide diagnostic
tests as required, for indi-
vidvual use by teachers.

5bit!', Need to encourage teachers
to develop or use tests to be
sure how rmuch progress students
have made during the year.

Spbrit1, Need to demonstrate that
minority children can be successe
fal in leasrning skills, over
a Jong period of time.

RSB it o W bed B Lk oL b e bt ity Dl
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4 Other Needs

21 lc. Every minority parent necds to be able to give concent of
3 nuuber to child prior i¢ kindergarien.

le!'. Minority parents need o help with 1-100 paepers at home.
:

: - lc. Parents may need to provide practice during the surmer.
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Societal Standards

2. Understand relationships
among differcnt operations

3. Understand nuvmber properties

. TUnderstand identity and
inverse elcments

IT. Rational Numbers
A. Understand how they are
related to intcegers ‘

£

Assessnent Data

3rd~rapid oral drill on facts

3rd~scaffold division

3rd-division facts in form of
placeholder equations

3rd-subtraction of 3 place numbsers,
with borrowuin

th~-2 place multiplication

hth-addition trail for practice

hth-add or multiply to get larger
ansver

hth.-£lash cards for review of
multiplication facts

S5th-daily drill on computation

Sth=timed drill on multiplication
facts

S5the-pupils knew two ways to divide

- Bth-timed ditto on multiplication

facts

Sth=maltiplication of 5 place nume
ber by 2 place number

6th-divigion of 7 place number by
3 place number

6th-roundcd in division to estimate
aguotient

9th-review included in arithmetic
tests .

3rd-scaffold division related to
subtraction

3rd-used distributive property in
multiplication, but did not
name it,

S5th~vorksheet using identity and
inverse clements

Alg-one as identity for multiplica-
tion

1st«concept of 1/2 and 1/2 of a
set
3rd=concept of fraction




] 8a
i Strengths and Vealkmesses Learner Yeeds

elementary years, and takes a
magor part of the timec in grades
L~ There is little emphasis on
quick estimates, but some timed
tests on skills.

Teachers have little informa-
tion on the actural progress of

students during the year, in terms | 6. Pupils need tc understand

of standardized information. the purpose of a developmental
It seems that minority children page.

are often years behind in deveclop-

ment of skills, though the prcblem T. Pupils neced to memorize all

is not confined to minority pupils. facts for rapid recall.

8. Pupils need to be eble to
estimate answers very quickly.

] 9. Pupils need to understand

1 what they are doing, as much
: . as their a2bility and maturity
: level will permit.

2. Assessment was inadequate, 10. Pupils nced to understand
4 but it seems that this idca from ! the relationships among the
5 modern mathematics may not be four basic operations.
: adequately emphasized.

3. There was almost no use of ., 11l. Tt is possible that pupils
tochnical vocebulary of propertiecs - prior to 7th grade will need
3 at the elementary level. Properties to know the names of number
. are sometimes uscd without being , properties so they can do well
named. . on fubure standardized tests.
. Prior to algebra, it seems 12. Pupils need to be able to

use identity and inverse eleew
ments when necessary.

rare to use the vocabulary of
identity and inverse elementa. The!
jdeas arc probably used frequently
without being taught. explicitly.

[
A. Only in algebra was the 13. Junior high school students
definition of a retional mumber given. pneed to underatond Lhe concopt

Various. forms for rational numbers and definition of a rational
vere not ClOSCJ.y rclated to the number T)f.! or to {']{ s,

set of integers. The introduction
to fractions could have used more

- = = 3 — it &
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Instructional Needs

Satr111,  MPeachors nced to create
ways of teaching skills in as little
time as possible, so thab other
mathematics will not be ignored.

6a. Teachers need to understand
that pupils should not practice
developmental pages. They arc used
to help with understanding and
concepts, and may often be used
orally.

Ta. Teachers need to be sure all
pupils master appropriate facts
for immediate recall.

8a. Teachers need to encourage
rapid estimating of answers.

9a. Teachers nced to teach for
meaning as much as possible. They
need to explain the why along with
the how, ,

9a!. Teachers need to teach the
scaffold division, at least as an
explanation, but not necessarily as
a skill,

9at!, Teachers at one grade level
need to avoid making statements that
will not be true at the nexzt level,
such as add or raltiply to get
larger enswcrs.

10a. Teachers nced to be sure
pupils understand how 311 four
operations are related.

lla. Teachers need to use technie
cal vocabulary that will be neceded
on standardized tesis.

12a. Teachers need to sghow pupils
how identity and inverse elements
are used to perform opsrations.

132. Junior high teachers need to
teach the concept and definition of
2 rational number prior to algebra.

8b
Administrative and District Needs

Ebtr111,  Phe district should
consider what minimum skills
are essential before a student
should be allowed out of the
elementary school.

6b. Need to be sure teachers
understand the purpose of
developmental pages.

9b. Need to be sure all teache
ers understand the idea of
teaching for meaning, and that
it does not take the place of
skills.

9b!'., The district needs to check
the attitudes of new %teachers
about teaching for meaning.

1lb. The district needs a policy
for the grade level at which
the names of various proper-
ties will be used.

g Wﬁmmu&mumwumuymmum




Societal Stendards

B. Be able to use various names
for the same rational rumber

C. Perform operations with
rational numbers

-

e he et mat e may

Assessment Data

Sth~introduction to fractions
(just on page 99 of text)

6th-reading assignment on per cent

Alg.- definition of rational
number

3rd-using decimal point

5th-will omit ratios this year

Sth-one group to begin decimals

5th-changing conmon fractions
to decimal fractions .

Stherelative size of 3 fractions

5th-drill on relative size of
fractions

6th~changing from per cent to
decimals and fractions in
traditional way

Tth-decimal expansion

7th-ratio and proportion with n

Tth-pattern of moving decimal
point when changing from deci-
mal to per cent

{th-ratio and proportion with n

Tth~trouble with concept of 3/4%

8th~kmew about scientific nota-
tion

8th-ratios and proportion with x

5th-daily drill on computation
6th-~addition of mixed numbers
6th~per cent and per cent graphs
6th-division of decimals as
placeholder eaquations
6th~beginning per cent
6th-mechanical rule for placing
decimal point in multiplication
of decimals
6thereviewed multiplication of
decimals
Tth-multiplication and division
of mixed numbers
Tth-division of fractions and
mixed munbers
Tthrmultiplication with decimals
Tth-could already do multiplica-
tion of mixed numbers
Tth~practice on dividing. decimels
- by inverting and rultiplying
Tthecompound interest problems
Gen. math. Math Bingo each Friday
Sen. math-forrmula for per cent
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Strengths and Weaknesses

visual aids.

B. This concept is very widely
teught, but more as an operation
or a skill, rather than as a
unifying concept. Some classes
plan to skip ratios, and there
should have been more applied work
with them.

In general, vhen ezplanations
were given, they were in tredi-
tional language only.

No visual aids were used for
this work.

C. As was the case for whole
numbers, opsrations with rational
numbors are emphasized much more
than the concept,

Though there are some excep-
tions, operations are in general
teught in a traditional way,
though there is scmewhat more use
of the horizontal form.

Many students in general
mathematics and senior mathematics
seemed to have much less skill in
computation than many of the 6th
and Tth graders.

20.

21.

22,

23.

9a
Learner Needs

;. Pupils need to undorstand
that rational numbers are an
extension of the set of integers.

15. Students need to be able to
change among varicus forms of
names for the same rational
number.

16. Students need to be able to
use ratios in practical prob-
lems.

17. Students need exposure to
modern explanations for the whys
of changing forms with rational
numbers.,

18. Slower students need visual
aids to help them understand
the work with fractions.

19. Students need to understand
the idea that s rational num-
ber has many names.

Students need to perform at
-least at grade level on funds-
mental operations with raitional
numbers named as fractions,
decimals and per cents.

Pupils nced to be exposed
to modern explanations for the
whys of the operations with
rational numbers.

AJl pupils need a minimui
competency in working with
rational numbers prior to high
school.

General mathematics and senior
mathematics students need to
know how much progress they are
making in catching up in skills
with rational numbers.




Instructional Needs

llia. Teachers necd to show the
rational numbers as an extension

of the integers.

l6éa., Teachers need to include
more practical applications of
ratios.

17a. Teachers need to use modern
language to explsin the whys of
changing forms of rational numw
bers.,

18a. Teachers need to use visual
aids to help slower students
understand rational numuers.

19a. Teachers need to unify the
teaching of rational numbers by
emphasizing that each rational
number has many names.

20a. Teachers need to find out at
what grade level each student is
performing on fundamental opera-
tions with rational numbers.

2la. Teachers need to use modern
language to explain the whys of
operations with rational numbers.
22a. Teachers need to assure
mininum competence with rational
nurbers for all students entering
high school, . .

23a2. Teachers need to carefully
measure progress of gen. math.
and sen. math. students, and to
make resulls available to students.

Ib

Administrative snd District Needs

17b. MNeed to be sure teachers
have access to books using
modern language Tor changing
forms ‘of rational numbers.

18b. May need %o help s=ome
teachers prepare visual aids
Tor teacking dbout fractions.

20b, Need to provide standardized
tests as necessary to measure

. individual achievement.

21b. Need to be sure teachers

" have access to books using
modern language to cxplain
operations with rational num-
bers.

22b. Need to establish a level
of minirum competence in opera=~
tions with rationsl numbers
for all students.

23b. Need to help teachers
measure progress of students
in general mathematics and
senior mathematicsa.




Societal Standards

D. K¥now properties of rational
numbers

E. Be able to use number line
with rational numbers

YIX. TUnderstand negative integers

IV. Understend real numbers

V. Understand complex numbers

VI. A bricef treatment of bases
other than t2an.

10
Asscssment Data

none

none

none

5th=had introduced traditional
method of finding squars root

Tth-knew about repeating decimals

Pre. Alg.-2 methods <. approxi-
mating square root

norme

Tth=reviewed changing nuunber
from base 5 to bhase 10

T N L 7Y
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Strengths and Wealmesses

D. t is probable that very
little emphasisz is given to
properties of rational numbers .
below grade 7. Quite a bit of
material on properties appesars
in junior high texts, but it is
likely that 1ittle of this is
used with poorcr students.

E. It is probable that very
littie is done with this idea,
though it is rather widespread
in texis for grades L-8.

II.. Hegative numbers appear in
texts Tor grade 6 and above.

The assessment was inadequaste.

A guess is that slower students

do not mecet negative nunbers until
grade 7 o» even later.

IV. The concept of a real number
secms to be avoided until algebra.
Methods of teaching square root
differ widely. .

V. This appears in 2nd year
elgebra books now. It is probable
that the concept will gradvally
come into the junior high school
curriculum.

VI. Aftcer a few years of overe
exposwre as a typical topic in
modern mathematics, this topiec

is declining. It scems to re-
ceive brief treatment when intro-
duced. ts major value should be
in helping Lo explain more ebout
base 10,

10

{v

Leayvner MNceds

2. All junior high students
need to be exposed to the
properties of rational numbers.

25. Some students may need to
use the number line to help
understand the concent of
rational numbers.

26. All students need intuitive
work with negative nwmbers
prior to a formal course in
algebra.

27. Elementary students need
to rcalize that numbers exist
to the left of zero on the
nvmber line.

28. Junior high students need
to vnderstand the concept of
a real number.

29. Junior high students need
to understand a real nuwber as
e non~rcpeating decinal and
as relatced to a point on the
number line.

30. 1In the future, it is pro-
bable that students will necd
the concept of complex num-
ber prior to the 1llih grade.

31. Every pupil needs a briel
introduction to number bases.

I R T NTIR ANt 5% RS



Instructional Nceds

2ha. Teachers need to expose all
Junior high students to properties
of rational numbers.

25a, Teachers need to use the
rumber line when useful to help
explain rational numbers.

26z. Teachers necd to expose all
students to work with negative
integers prior to & course in
algebra.

27a. Teachers nced to make ele-
menvary pupils aware of the exis-
tence of negative numbers.

28a. Junior high teachers need
to present the concept of & real
number.
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31la. Junior high tecachers 1:ed
to be sure each student has
studied nunber bases briefly.
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Administrative and District Needs
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Geometry Strand
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] Societal Standards Assessment Data ||
é A. Inbuitive grasp of basic Sth~class will study geometry
3 concepts of informal gecometry last this yesar
3 Sth-class had enjoyed geometry
3 ’ this year
- ~ 6th-class will study geometry
ﬁ last this year
3 B. Wide experiences with in- same 3 above, also

formal geometry S5th-class had put geometric

designs on board

. 6th-area of rectangle and surface

e area of cube

Tth-area of rectangle and com-
posite figures

4 Tth~tecacher put area drawings

3 on board

1 Appl. math.-using compass for
basic constructions

10th~area and perimeter of rec-
tanglie and rectangular region

- C. Understand concepts of 6th-will study this at end of
] three~dimensional space year

6th-surface area of cube

N

D. VUnderstand concepts of 10th-teacher diccussed plans for

g congruence and similarity test incluvding congruence
1 E. Complete 2 course in i0th=equation of line through
coordinate gecometry. midpoint of two sides of triangle

10th-lecture on slope of line

5

F. Be gble to use short chains none
of deductive reasoning

G. Complete a formal coursc li observations from 10tk grade
in Euclidean geometry listed above

H. Be introduced to the elements none
of modern geomctry
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Strengths and Weaknesses

A. These ideas occur in the
state texts in grades L-8, and
most of the material seems to be
covered with everage classes at
least.

B. The use of geonmetry in
art must be inserted by strong
teachers, since it does not appear
Very mmch ye¢t in state texts.

Formulas for area secm to
be covered by average siudents.

Applied mathematics courses .
seem to contain a strange mixture
of topics. The topic of con- :
structions does not seem like an
applied topic. i

Very little use of precise |
terminology was apparent in the
geometry lessons. i

C. Only a small amount of :
three dimenzional geometry present
in texts seems to be taught, :

probebly in a rather formsal uay.

]

D. 1In general, thesec topics i
would be thoroughly studied 3in i
10th grade geomztry, using a {
postulational approach. !
E. The equivalent of a course !
in anslytic gecmetry would be 5
coverced by a student finishing :
the entire high school mathematics
progran.

—amte ame

F. Probably this does not appear

prior to grade 10, but constitutes
a major part of the ordinary geo-
metry course.

G. The assessment was meager,
Frem the text used, it seems that
a standard course is Presented, ;
Other infTormation came from talking
to geometry teachers. !

H. Very likely a student would
gscarcely encounter any geometry
other than Fuclidean,

- e
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Learner Needs

32. Students of lower ability
also need an introduction to
informal geometry,

32. Students necd to appreciste
applications of gecmetry i
art and design,

3h. Every student needs to mase
ter ares formmlas as a rart
of the minizmm program.

35. Every student necds an
introduction to construction
28 a part of the minimum
program.

36. Students need to be familisr
with the correc: terminology
of informeal geometry.

37. Students need to use threc
dimensional nodels when necese
sary.

38. In the futvre, students
need an intuitive introduciion
to congrucnce ang similavity
prior to the 10th grade.

39. Students who will take cal-
culus need the equivalent of
a compvlecte courss in analytic
geometry as a part of their
high school mathematics.

4o. In the Tuture, junior high
students will nced to mecet
short chains of deductive
reasoning.

4l. Students need a high school
geometry coursc taught up %o
the level of existing modern
textbooks.

L2. Geometry students will neced
a brief introdvction to Tinite,
projective, and non-Fuclidoan
geometries as vart of their
rogulasr program,




oty

3 s

Instructional Needs

32a. Teachers need to give all
children an introduction to
informal geometry.

33a. Teachers need to provide
experiences with developing geo-
metric designs or patterns.

3ia. Teachers need to be sure

every studenlt masters standard
erea formulas.

35a. Teachers need to include a
brief introduction to constructions
in the mininmum program for all
students.

[T ey,

.5 masens mmomes o0

36a. Teachers need to use correct
terminology in geometry. They need
to distinguish between sets of
points and their interiors.

T e vt s - 108

37a. Teachers need to use three
dimensional models when helpful.

38a. Juaior high teachers will
nced to present an intuitive
introduction to similarity and
congruence.

39a. Secondary teachers will need
to make sure a complete course in
analytic geometry is covered by f
students taking calculus. {
Il0a. Junior high teachers will '
need to present brief chains of
deductive reasoning.

lila. Teachers of high school geo-.
metry need to be sure they are '
teaching a standard course accep=- :
table as college prepsration. i
Lh2a. Teachers necd to provide 5

SHmLames  Leim GGt &S g et ta——
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students a glimpse of finite,
projective, and non-Fyclidean
goometries.
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i1lb
Administrative and District Needs

32b. A minimum program for all
students in geometry needs to
be set up to be supplemsnted
for those taking high school
geometry.

33b. Teachers need to be en-
couraged to use existing
transparencies to stimmlate
student creativity in applica-
tions of geonetry.,

35b. Demonstration eguipment
for constructions necds to be
available for tcachers as
required.

36b.
are confident of ternms
geometlry.
36b!. Need to be sure teachers
understand the aims of teach~
ing geometry at each level

37b. Need to encourage teachers
to prepare three dimensional
models. May need to provide
some from the district.

Need to be sure teachers
in

39b. Need to establish a strand
of analytic geometry through-
out sccondary mathematics.

41b. Need to continue o check
the level of the high school
geometry course to insure that
quality is maintained.

42b. Need to be sure training of
geometry teachers includes soue
knowledge of modern geometries.
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Measvremsnit Strand 10

Socioetal Standards

A. Measvrement is a doing
DProcess

B, DMeasuremenlt is an gpplication:

C. Understand concept of what
8 measurerient is

D. Be gble to use standard
units

E. evelopment of standard
mensuration formualas

F. Become bilingual in the
English and metric systems

G. Understand measvrement as s
function

Assessment Dzta

1st-introduction to clock

Ist=telling time

2nd-nminority students just
learning to tell time

2nd-malking change :

Sth-~ninority students reviewed
telling tinme

6th~area of rectangle

th-area of rectangle
Tth-zrca of composive figures
using mixed numbers
Tth=area ol compositve ifigures
8th=-solving money problens

none

3rdehad linezr mzasurcrmsnt chart
on wall

Sth-chonging 2 £t. L1 in. to inches

S5th-time zoncs, leap year, weeks
in a year

6th=reviewing lincar measures

8th~lincar metric measure

8th-had worlkcd on metric system

6th-area of rectangle and surface
arca of cube

Tthearea of rcctsngle and com-
posite figures

10th~areca and perimeter of rece-
tangle

8th~linear metric measure and
approximate conversion to
English units

8th-~had woricd on metric units

none
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Strengths and Weakmesses

A. Primary teachers emphasize
activity in measurement. Probably
it is not emphasized in uppeor

rades as much. Some minority
childrcn were far behind in
development of measurement skills.

B. This was not observed below
grade 6, but probably is common,
sinco this is the traditional way |
of prescnting measurenent.

C. The concept of measurement
does not seem to be presented from
a mathematical point of view. No
use of non~standardized units was
observed.

D. This traditional material is'
widespread, but many slow students:
are years behind in skill develop~
ment. The only metric units
noticed were linear.

E. Most of this work seems ©o be
in junior high years. Nothing more
complex than rectangle was observed
below that level. }

I
F. Minimmum courses on the metric
system are taught in the 8th grade.’
No attempt is yet made to have
students become bilingusal. The
metric system is not yet in ele=~
mentary toxts.

G. This topic is not yet in any !
texts, and may not appear even in |
the new adoptions.

12a
Learner ileeds

3. Students beyond primary grades

need experience with an activity
approach to measurcment.

i, Some slow lesrncrs need to
catch up o grade level on
measurenent skills.

b5, Students need to apply work
with each new set of numbers
studied to geometry formulas.

b6, Siudents need to understand
the mathematics of what a
mneasurement really is.

7. Students neecd expcriences
with non-standardized measure-
ments.

8. Students need to be exposed
to all comnon standard me - -sure
ing units, and to be able to
convert from one to anothcr.

49. Students need to master all
the common mensuration formulas
prior to 9th grade.

50. In the futuro, students will
need to be bilingual in the Eng-
lish and the metric¢ systems.

Now, they need to be able to use
the metric system in applications,

51. 1In the future, students may
possibly need to think of
measvrenent as a function.




2b

Instructional Needs Administrative and District Needs
.?, 3a. Teachers beyond primary . Ii3b. Need to provids teachers
grades need to includc experiences with suggested activities in-

g in an activity approach to volving measurement.

measurenent.

bliz. Teachers need to help

slover stvdents make progress in

catching up to grade level in

measuremsnt skills.

5a. Teachers need to relate

] each new set of nuwmbers studied .

; to gcometric applications in-
volving measurcmInt.

L

»

; iba. Teachers need to explain 1i6b. MNoed to be sure teachers
- the concept of vhat a measurement thoroughly understand the
3 is. : conceptv of a measurement.

47a. Teachers in elementary
grades neced to provide many
experiences with nonstandardized
units.

182, Teachers need to expose all
students to common measuring

H
.

3 units. i

'2

5 i

- §

] b9a. Teachers need to be sure i9b. Need to develop a minimm
every student masters the standard program of measurement formulas
mensuration formulas prior to the for each yocar for all pupils.

J 9th grade. ,

4 50a. Teschers need %o prepare to 50b. Need to be surec elementary

2 teach futvre students to be . teachers are sufficiently pre-
bilingual in the metric system. pared to teach the metric systen

E ) thoroughiy.

j ;

[ ~  5la. Teachers need to study the

c
posgsibility of teaching measure-
nment as o function.
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Applications of Mathematics Strand

SR T

Societal Standards Assessment Data

A. TUnderstand construction of a none
mathematical model

B. Ability to solve a wide Sth-writing checks and paying bills
: variety of concrete problems. 6th~played investing in stock
: market
: ! B8th-discussed aspplication of metric
; system

th-learning to use slide rule

: 8th=learning to use slide rule

: Gen. math.-making up questionnaire
as application of statistics

: Sr. math.~cost of owning duplex

3 Sr. math.=began idea of checking

: account

¥ C. Students should propose areas @ Gen. math.-students deciding on

3 of investigation of interest to i topic for questionnaire iis
them. : statistical application

g Simple problems proposed by
3 various students for solubtion
with computer
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Strengths and Yealmesses

A. It is doubtful that many stue
dents meet this .idea prior to
college, except when they use
nmathematical sentences to solve
written problems.,

B. In most cases, the best appli-
cations were those that resource= 2
ful teachers had inscrted on their
own for enrichment. In general,
few applications were encouniered,,;
In senior math,, the applications !
do not always secm reslly prac-
tical to the students.

C. Few opportunities are pro-
vided for students to use their
initistive in suggesting areas of :
application. |

13a
Learner Needs

52. Students need to understand
concept of an abstract mathe-
matical model for a concrete
applied problem.

53. Students need practice in
actually setting up a mathe-
matical model.

Bli. Less able children need
business applications such as
checks and possibly the stock
market.,

B5. Students will need to become
bilingual in the use of the
metric system.

56. Students need to relate their
experiences with the metric
system to work in the arith-
metic texts.

57. Every student needs to be
familiar with the slide rule,
and to be able to use it for
simple work. '

£8. Students need to propose
areas of invastigetion of
applications of interest to
them.

59. Less sble sbudents need

. an acguaintance with calculators
and with trying to set up their
own problems for them.




Instructional Needs

b2a. Teachers need to introduce
the concept of a mathcematical g
model, and give practice in setting
up such e model.

Sha. Teachers need to expose all
children to check writing and
other business applications.

BBa. Teachers need to teach the
metric system so that students
are Tamilier enough with it to
work without converting to the
English systen.

57a. 'Teachérs need to introduce
the slide rule to 2ll students.

58a. Teachers need to provide
opportunities for studenits to
suggest applications.

59a. More calculators are needed
in various classrooms.

59at,

Teachers in all schools

e vitans wmma

at secondary level necd to arrange
a time when students can use a
calculator,

e setimn ctemite e e e wa
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13b
Adwministrative and District Heeds

52b. MNeed to make sure teachers
understand the idea of a mathece
matical model in the abstract
sense,

55b. MNeed to provide teachers
enough information ebout the
metric system so they are con-
fident.

57b. Need to be sure all secondary
teachers can use a slide rule
for simplie work.

57bf. Need to have inexpensive
slide rules available for teache
ing purposcs. .

58b. Need to collect go0d
applications from teachers for
distribution for others to try.

59b. Need to provide help for
teachers to become fanmiliar with
vses of simple calculator--cone.-
puters.

59p'. Need to provide, as soon
as financially practical, more
simple calculators for classroom
vse. _

59bt!, Counselors need informa-
tion on current job opporbtuni.
ties connceted with computers.




13c
Other Needs

Slic. Businesses and banks need to furnish free business forms such
as checks for use in classrooms.




Statistics and Probability Strand

Societal Standards -Assessment Data
A. Understand rudiments of See strand on functions and
organization of data into standard graphs.
graphs and charts
B. Understand meaning of various i none
averages
C. Aware of meaning of variance none

and standard deviation

D. PFanmiliazr with elemcntary none
notions of probability
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Gen. math.-questionnaire to be

E. Familisr with elementary
made and asnalyzed by students

notions of statistical inference
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Strengths and Yeakmesses

A. See strand on functions and
grapns.

B. Probably this is taught as it
appears in the regular texts.

C. Probably this is not intro-
duced, since it does mot now
appeer in elementary or secondary
texts. In the future, these will
become rcauired topics, probably
in grade 11 or 12.

D. Two years ago, 26 classes in
Fresno took part in an experiment
using SMSG probability units.

E., This idea is likely to be met
only in junior high school or in
classes for terminal students.

8 e A B e e S LR,
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Learner Needs

See strand on functions and
graphs.’

60. Every student needs to be
able to find the nican, median
end mode prior to high school
graduvation.

61. WVithin about 5 yeers, students
who will go on in mathematics
will need to imow how to Tind
the variance and the standard
devistiion,

62. All students need to meet
fundemental ideas of probability
before graduation from high
school.

63. tudents need an experimental
approach using concrete materials.

6lij. All students nced to under-
stand elementary notions of
statistical inference prior to
gradustion from high school.




Instructional Needs

Sce strznd on functions and

ann
gga. Teachers need to make sure
all students are exposed to all
3 aversages,
61a. Teachers of grades 11-~12
need to plan to include variance
and standerd deviation during
the next five years.

62a. Teachers ne2d to make sure
all ctudsnts are exposed to dbasic |
idcas of DTODabllLEy before hign
school graduvation.

e0asite e o

62at. A reasonable strand of
probability and statistics necds
to be developed that will extend
hrrough the years of sccondary
school.

- o we

e S e § A s vy

63a. Teachers nscd to provide an
experinenital approach to
probability wsing concrete
maicrials,

blia. Teachers nsed to make sure
all students ere exposed to basic
ideas of statistical inference ,
zfore high school graduation. :

- a-asann
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Administrative and District Noeds

See strand on functions and

graphs.

62b. The district necds o devise
a sequgnce of sosential tooics
in probability and statistics
extending Trom about grads &
upward.

62b!'. Heed to bc sure seccondery

teachzrs ere provided with

recsource materials nécesgars

to teach probsbility and
stetistics

62bt1, Wncd to be sure secondary

teachers have mastered esscntizl
content in probability and
statistics.

—

IR

X ZHESV I S b IR S s e R




e

IRNARE p et

63c. Businesses using probability and statistics nced to provide
: teaching materials showing practical applicacions.
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Sets Strand

Societal Standards

A, Use sets to explain number
concepts.

B. Use sets to explain meaning of

operations

C. TUse of set language when
convenient

D. Understand set operations and
propertics

E. Apply sets in logic

weten s e

Agsessment Data

1st~usecd tern: half of a set

3rd-~sets of books
develop concept

o g
=y o

@
Q.

l-J ’
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Only the other entrics in this
samz colurmn

Alg.-montioned union of two seis

Nonse
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trengths and Vleaknesses

A. Tdecas from sets gppear in
primary books but not grades lLi~6.
It is doubtful that teachers use
set concepts to exrliain numbers if
the text does not.

B. It is probable that prinary
teachers do more of this than
teachers in grades <6, because of
the texts.

C. Very little use of sct lan-
guage seems apparent. Tecachers
miss many opportunities to use the
ideas with no extra time involved.
Major ideas such as the fact that
set language permeates mathematics
seem to be missed at all levels by
most teachers.

D. Soms studonts
in junior high school.
need to meet them, including the
concept of Cartesian product.

E. Present texzts do not have
logic. It is possible that some
students have been introduced to
the comnections between Venn dia-
grams end truta tables.

get thesc ideas
A1l students
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Learncr Needs

65. Students necd to be able to
use scit language Lo describe
collections of nunbers.

66. Students nced to think of
extensions of number systems
as relatcd to sets.

67. Students need to relate
operations with numbors o
the language of sets.

69. Students going on in mathc~
matics need to be familiar
with get operations and pro-
perties so they can be uscd
in abstract mathematics.

70. Students going on to cellege
mathematics necd to underoion
the applicaticns of mathomali-

in logic.
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Instructional Xceds Administrative and District lceds
65a. Teachers need to use set 6Eb. Therce is a need to con-
langueage as convenicnt to explain vince teachers that sct lane-
concepts of nwabers. gusgs cen be uscd often with-

out taking time Trom othecr
topics.

66a. Teachers need to explain ex-
tensions of number systems using

set langunage.

67a. Teachers necd to explain 67Tb. Probably msny teachers

operations with numbers using set | still ncsd more contidence in

2anguage wnen convenient. ; explaining eritnmstic using
sets.

68a. Teachers nced to uss set :
language throughout the year to
keep students Temiliar with the
words, wnen they can be used

[T VORSI S DPPI S

naturally.

69a. Teachers necd to decide vhich: 6% . The mininum essentials in
students will need intormation about set language end opcrations for
set operations because of thai : all students continuing with
future work in mathsmatics. collecge mathesiatics nszd to

be determincd.

H
T70a. Teachers need to prepare many
students to apply sct operstions in
logic. g

e W e e LAy o S S————
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Othcr MNeeds

67c. Parents nced to understand that set language is no?mally 10T .
used for its own salte alone, but to help students vncerstand the topic

being studied.
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Functions and Graphs Strand

Societal Standards Assecssnent Data

LR b A W pIE

A. Introduce relation and function : none
3 concept through ordered pairs in
olemcntary school

B. Understand simple statistical ! S5th~class had already finished
3 graphs graphns
E 6th-verc doing per cent graphs
3 7th<had made bar graphs, and
: undersiood there was ncre than
4 one correct way to male them
C. Standard function notation em- none

ployed in junior high school

D. Ability to greph relastions and : none
functions in 1 znd 2 dimensions

none

— e

3 E. Undsrstand spscial types of
" functions and operations with
functions

ALY Wt o

%




Strengths and Vealinesses

A. This topic does not appear in
present state texts, but is very
likely to be in new ones.

B. The minimum of work appearing
in texts seems to be coverecd, at
least with average and gbove
average students.

C. This topic deoes not appear

in present state texts, but is
very likoly to be in new ones.

D. These topics are covered in
grades 7-10, mainly in algebra and
geometry courses, but without use
of function terminology. The
committee for 9th grade algebra
has excluded the function chapter
from the required course.

-

———
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16a
Learner Needs

71l. Vhen new texts are adopted,
elementary children will nced
to be introduced to the con-
cepts of functions and rela-
tions.

72. Terminal studcenis nsed to
be able to interpret statise-
tical graphs.

73. When new texts are sdopted,
7th and 8th gradc students
will neea to be able to use
the function notation.

Th. Students need to meet the
function concept in grade 9,
and to hear the language used
widely in traditional courses.

E. The traditional coursec includes
trigonometric and ezponential func- calculus necd to undergtard
tions. The concept is used in , the function concept thoroughly
advanced placement courses. : beforec beginning calcuvlus.

75. Students conbinuing with
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Instructional Nceds

71la. Vhen new texts are adopted,
teachers need to include all
available material on functions
in the course of study.

72a. A minimum program for all
students needs to be established
to include statistical graphs.

73a. Teachers in grades T and 8
will neced to teach the function
notation in new texts.

7ha. Grade nine teachers need to
reconsider the course of study to
include function when it
duced in earlier grades.

That.

Teachers in present tradi-

tional courses nced te continue to
use the correct technical language

of relation and function after it
has been introduced.

Tecachers need to prepare

75a.

calculus students by introducing
the function concept bcefore
calculus.

is intro-

e

..

e

-
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15b
Administrative end Digstrict HNeeds

71h. Elementary teachers aced
to understand the concept of
function and rclation so they
can teach it in the new texts.

73b. Junior high teachers nced
to be prepared to use correct
languege and notaticon when
teaching thc function concepvt.

Thb. Within a few years, the
district will neced to develop
e strand for tecaching the Ivic-
tion concept from about grad:s
four.

Thb'. High school teachers necd
to be encouragcd o usc the
correct technical vocabulsry
for function when convenient.
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Logical Thinking Strand

Societal Standards
A, Understand that equality
means two different names for the
same thing

E,. . Understand inductive side of
mathematics

C. Understand if-then rcasoning .
and the rules of inference

D. Be able to use logical
connectives such aa and and or

E. Understand role of negation

F. Use of some qualtifiers

G. Understand notion of proof |

H. Pormal chapter on logic in .
high school (including introduc- '
tion tc¢ truth tables)

I. Terminal students introduced
to logic

Assessment Data

2nd-another name for number

nonce

none

Alg.-related connective or to
union of sets,

none

none

In gecmetry classes only

none

none
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Strengths end Vieaknesses

A. Teachers missed at least ten
good opportunities to talk about
names for a number and the sig-

nificance of the eaquals.

B. It is doubtful that this
concept appears very often in
Fresno clessrooms at any level.

C. The use of if=then statements

is probanly confined to high school

proofs in algebra and geomeiry.

D. Probably this does not appear
in classrooms prior to algebra

nowe.

E. This pro teught ¢

ok~bly is not
in grades 1-8.

F. The topic probaebly is not
taught in grades 1-8.

G. It is doubtful that formal .
proofs appcar very often below ;
grade nine. Proof in arithmetic
is uscd to mean check the answers.®
Few formal proofs were observed
in high school.

H. Gecometry books now being
written generally contain this. It
is probably not taught now eXCth
for smell parts appearing 1n £E0~
metry texts.

P

I. Students taking general mathe-
matics seem to get no 1ntroductlon
to logical ninking.

- e P e Ymen tmsaten wem  em
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172
Learner Heeds

76. Studenis need to hear the
correct vocabulary used to
explain equals as 1w0 names
for the szme thing.

77. Students neced to appreciate
the inductive approach to
mathematics, using intuition.

78. -Students nced to see if-then
statements ana to malke them
prior to thc ninith grade.

79. Junior high studsnts need
to matech set langunage end
logical conneciives.

80. Junior high students nced
to be able to write the nega-~
tion of a stabtement,

81. Junior hlgh students nced
to be exposcd to the use of
-some and &@ll as quantifiers.

82. Students necd to undersiond
the differcnce between a proof
and a check, and o begin to
distinguish between informal
proofs and formzl deductive
proofs prior to algebra. High
school students neced practicc
with formal proofs.

83. Soon, all pupils going on
in college methematics will
be expected to be familisr with
this material, so it will necd
to be presented to thom.

8. Every high school gradnaie
needs some introducstion to logic.




{ Instructional Xeeds

] 76a., Teachers should look for
; opportunities to use the correct
: language to explain eguals.

4 772. Teachers nced to be able to
3 encourage use of inductive argu-
: ments prior to generalizations.

Tezchers need to put state-
in if-then form more ofien.

78a.

3 ments

79a. Teachers need to relate the
language of sets end logical
connectives.

80a. Teachers need to explain
hou to form the negation of a
statement.

8la. Teachers need to explain the
meaning of all and some in precise
logical usage.

E 82a. Teschers need to bring in
- mere informal proofs earlier.

3 83a. Teachers nced to decide on
the amount of logic and jits placee-
p ment in the high school segquence.

I
-

8ia. Teachers need to expsriment
to see what logic can be taught
to terminal students.
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17b
Administrative and District Weeds

76b. Need to be sure elementary
teachers uvunderstand the idea
that a number has many namos.

76b!'. Need to kecp reviewing
this idea in high school.

T7b. XNeed to be sure teschers
have available cxamples of
the use of nduction in mathe-
matics.

76b. Heed to be sure teachers
understand the premise-
conclusion form of if-~then
statemenis,

79b.

it to logical connectives.

82b. HNecd to be sure that
teachers use the word prove
correctly in arithmetic.

83b. ©Need to check to sec if
new teachers sasre being prcee
pared to introduce logic.

83bf. Need to see that teachers
have studied truth tables.

84b. Need to experimeni to
see 1f tesching soms elements
of logic to terminal students
will help their scorcs on
standardized tests.
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Problem Sclving Strand

Societal Standards

A. Able to construct diagrams and

use concrcve materials to solve
problems

B. Able to guess reasonable
answvers

C. Able to translate into
mathematical sentences

D. Performance of mathematical
analysis and inbterpretatio:. of
answver

E. Pupils encouraged to use
intuition and to discover wvarious
rnethods

F. Inclusion of enrichment and
recreational problens

G. Formmlation of practical
problems by students.

Assessment Data

none

nons

Alg,~solved digit problens

Alg.-word problems with 2 equa-
tion: ir two unlmouns

Inter. Math.-problem with growth
of colony of bacteria

hth-verbal problem with addition
or rmltiplication. Did prob-
lems orally together

Tth-verbal interest p_-oblem

8th-solved money problems. Teacher

read them and explained process

none

Intro. to alg.-enrichment prob=
lem concerning 5 and 3 gallon
container

6th-problens connected with
rlay investing in stocks

Twe schools visited allowed
students to propose problems
for solution with a small
computer. )
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Strengths and Weaknesses

A. This idea is probably not used
23 often as possible, especially
beyond the primary level.

B. This idea of guessing is
probably rarely used.

C. Probably this technigue is much
more common at the sccondary level!
than the elementary level. It hsas
long been a part of traditional
algebra.

D. Lack of reading skill is a
greet limitation in teaching prob-
lem solving. DMuch of problem
solving is done orally together.
The method of checking is not
stressed.

E. This 1is probably hard for
teachers to accomplish, except for:
very bright children. Teachers
manuals contain few good ideas to
help in this.

¥, Probably a limited amount of
these problems ere introduced, i

depending on the individual teacher.

A junior high curriculum committee
is making a collection of resource’
materials that should include this:
type of problem. i

G. Some individual teachers are

. &ble to stirmlate activities, buvt

textbooks do not help ruch. The ‘'
computers sre a valuarle motivae~ i
tional device. %

|

18a
Learner Necds

85. Slower students need to learn
to use concrete materials when
necessary.

86. All students need to learn
to construct a diagram if help-
ful.

87. All students nezd to be

able to quickly guess the
answer to a problem before
working it, end to observe if
their final answer is reason-
eble.

88. Students below the level of
algebra need to begin to trans-
late problems into mathematical
sentences when helpful.

89. Students need to be able to
read well enough so it will not
ceuse difficulty in teaching
word problems. .

90. Students need more practice
in solving word problems inde-~
pendently.

91. Students need to check their
work more often.

92. Students need to be encoursged
to discover more than one way
to solve a problem.

93. Students at all ability
levels need some exposure to .
recreational problems.

o. Poor students need recreca-
tional problems closely related
to skills they should learn. ‘

95. Students need to be encouraged
to bring real piroblems to class.
96. Every student neceds the
experiences of formulating =
simple problem to be solved on
a8 computer.
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Instructional MNeeds

85a. Teachers need to be sure a
variety of concrete materials are
aveilable to use as necessary.

86a. Teachers need to encourage
students to make diegrams when
they might be helpful.

87a. Teachers need to encourage
estimating mentally before solving’
a. problem, ]
87at, Teachers often nced to ask
if an answer(especially a wrong
one) is reasonable or not.

. s seamy ke

N emares Sees 80t LB b 4p heste

89a. Teachers nced to help stu-
dents learn to read arithmetic
problems for themselves.

90a. Teachers need to provide
opportunities for students to
solve problems independently. ;
9la. Teachers need to have stu-
dents check their work more often.
92a. Teachers nced to encourage

BT NN S e e VO WS AW Rl

correct way to work a problem.

93a. Teachers need to have a- ?
supply of recreationzl problems ;
availeble to the cless.

o ——

95a. Teachers need to encourage
students to bring real problems
to class.

96a. Teachers need to provide
opportunities for all students,
if at @1l possible, to have some
experience in prepering a problem
for a computer to solve.

A B GL Am AT e My 1SS S & WP ¢ Bige

18b

Administrative and District lNeeds

85b. There may be a nsed to
supply some concreie materials
if any elementvary classrooms
are without them.

89b. There is a need to fully
explore the connection between
low reading ability and solv-
ing problems in mathematics
to see if children can be
taugnt to read mathematics
problems in mathematics classes
or in reading clesses.

93b. There is a need to share
good recreational problens
among teachers,

96b. There is the need to make
available, as soon as financially
possible, a small computer for
use by any secondary teacher
desiring to give his clagss somo
experience with it.
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ents, wo a’ole, need to heln their childvren lecarn to

89c. Some p= on
tics problems
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96c, Indusztries sctually using compubing equipriont noed to invite

clessces to soe how it is uscd in practice.
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First Year Algebra Sirand

Societal Standards Assessment Data

A. DPossess basic algebraic skills 8th-rmltiplication of binomials

Intro. to alg.-great trouble
with subtraction of algebraic
fractions

Intro. (2)=- solved set of 2
linear inegualities. Vocab-
ulary and method were vradi-
tional

Alg.-g0lving guadratic equations

Alg.~=uscd cancel in solving
guadratic equations

Alg.-simplificetion of radicals

Alg,~woriing with radicals

B. Understand basic algebraic Intro.--concept of opposite

concepts Intro.~distributive property
over subtraction

Intro.~correct usage of number
and numeral

Alg.~introduction to polynomials

Alg.—cxpliaincd parzmecter

District outline omits functions

C. Have experiences with applications Intro.-digit verbal problems
and writitcn problems Alg.-word problemg with 2
equstions in 2 unknowns
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Strengths end Vealmesses

A. It seemed that most teachers
were teaching a rather stvandard
course, with emphasis on skills.
There was little use of techniques
other than the lecture method.

Vhat was expected of the stu~ :
dents varied from one school to ;
another, depending on the socio-
economic level.

B. Possibly the emphasis on
concepts and understandings should
have been somewhst heavier. They
tended to he taught separately, and
not in connection with skills.

C. Only traditional~type problems
were observed, There was no
ettempt to relate algebra to the
world of the student.

N8 i
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19a
Learner Needs

97. Studonts n
et

ced to
more in questi

d °
ons and d

96. Students in schools in
lower socio=-gconomic areas,
who takse algebra, should com-
plete all of a standard course.

99. Students need to have a
proper balance of concepts and
skills, teaught together, in
a modern program of algebra.

100. Students nced to be able
to use the tools of algebra
to solve practical problems
as well as traditional types.
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Instructioral Needs

97a. Teachers need to experiment
more with teaching techniques other
than the straight lecture in algebra.

19b

Adnministrative and District ¥oeds

98s. Teachers in low socio~cconomic 98bThe district nceds to guaran-

schools nced to be surc the algebra
course their students take is equiva-
lent to those in the other high :
schools. i
i
!
99a, Teachers need to think about
how to achieve a balance betwcen
skills end concenvs in algebra,
and how to prescnt both as a
meaningful whole.

100a. Teachers necd to search for
some real applications of clementary
algcebra to present.
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algebra for cvery student comn-
pleting the coursec.

100b. Need to distribulc creriive
ideas of best teachers in
algebra.
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Second Year Algebre Strand :

: Societal Standards Asscssment Date ;
& A. Further development of algebraic 1llth-gave test on skills §
: skills. 1llthe-solution of a sccond degree :

equation with two variables

; B. Further development of concepts 11thespelling test on vocabu-

and understandings lary
1
4 C. Exposure to applications and 1lth=problenm with growth of 3
f verbal problems bacteria colony :
i :

~—




Nrs O RT3

o e
Y f ,-v‘..‘rn\ O R b e

Strengths and Yicaknesses

A. The assessment was very ine
complete, so that few conclusions
are possible. Compzred to other
districts where larger numbers of
students go to four year colleges,
there are few classes of second
vear algebra in Fresno.

B. From the topics that were

being taught, it secms the classes |

will not cover many topics in the
last 1/3 of the text.

C. The usual problems from the
text were tsught.

£
o
[

Learner Heeds

101, Second year algebra stu-
dents going on in mathematics
necd to be exposed to almost
every topic in the text, since
few colleges offer college
algebra.
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Instructional Yczds Adminisirative end Diztrict Xceds

: 1012, Teachers need to attempt |
3 to save time on the review at the |
1 beginning of the year so that WMOYe |

i

time can be svent with new topics
neaver the end of the text.
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Mathematics Beyond Sccond Yezr Algebra
Societal Standerds Assessmerns Data

A. Complete the caquivalent of a
complete course in trwronompury

B, If a calculns cours
it should be the egui
same typc course at th
level,

o

Trig.-clas
in minor 1ty school

Calc.~derivacive of a
Caic,=revicw of prope
logariihms and oral

lo
.1..
Pol

og
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of only li students
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Strengths and Veaknesses

A. The assessment was inadequate,
parily because there are few
classes in trigonometry meetving
in the efternoons.

B. The assessment was inadequate.
Seemingly, the advanced placement ;
program is preparing studenvs well.
The number of students is small,

N
-
o

Yiearner Neods

102. Every student beginning
calculus needs the equivaient
of a college course in trigo~

.. nometry.

103. Studenis need to be pre-~
pared to tale an edvanced
course rather than the beginning
course in collcge mathemavics
if they take calculns in high
school.

10li. Students nezd to be pre-
pared to pass an Advanced
Placement exawminetion, but this
should not be the mzin goal
of the course.

105. Siudents necd the equiva-
lent of a complete course in
analytic geomstrey by the time
they finish the advanced placc-
menc progran.




Instructional Needs Administrative and District lieeds

102a. Seachers should be sure the
sequence of tovnics in trigeoncmetry
constitutes the equivalent of a
complete coursec.

103a, Teachers necd to prevar
students for an advanced collage .
course in mathematics.,

10ha. Teachers nced to prepare
students for the Advanced Placoment i
test, without undue emphasis ou iv.

105a, Teachers nced to be sure all
topics in modern anaslytic geometry
are c¢overed by the time the advanced
placement program is completed.

]
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Climate in Classronom ~ Teaching Techniagues

3 Societal Standards Number of Observations
ﬁ A. Adeguate use of audio visual 23 .
: meterials
i
B. Emphasis on more than one 2

correct way to solve a problem

Pk e MR e

% s
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™

C. Provision of supplementavy 7
learning activities

ST R R REARREA T
FRERE

et

: D. Provision of individual help L
E. Provision of an individual 2

program for some students

F. Vise use of drill materials 10
2 G. Pupils sometimes work vithout 3

using the text

H. Class reads aloud together 1

I. Pupils allowed to work at board 2

)
#

J. Usec of rapid oral drill i g
g
. K. Grouping within somo classcs g 3
l
i
'
- L. Teachers attempt to stiimlate - 0]

édiscovory i
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Strengths end Wealmesses

A. Overhead projectors are plentiful
in most schools. Teachers use a lot
of audio visusl materials, and many
of them are homemade.

B. This coucept appears onl:y' in cer-
tain typces of problems. It is likely
many tecachers do not consider this
aspect- of mathematics very often.

C. HMany other teachers had used thesc
materizls previouvsly. In general,

such materials sre used only with
above average studenis.

Susee whee § 10 mbe 0

D, Many other teachers normally pro-

B Y e P

vide individual help as necessary 3
during supervised study periods. '

E. Ordinarily, it is virtuelly im- |
possible for a regular classrcon
teacher to provide individualized
programs Tor every scudent.

F. Probably most tcachkers used addi-
tional drill materials during the year.
It was an almost universal complaint
that state texts did not contain enough
drill material. :

the’

G. This techmique is fine part of
time. I carried Vo exiremes, it may

mnean the pupil will not learn how to
rcad the text, and will nsver sec a
complete development of a topic.
H. This technique helps slower
students with reading problems.

L P A R e L L T TR A T . P

I. Meny classrooms have rclatively
little board space. The technique
should probably be used morc widely.
Jo. This i3 a time-saving technigque of
great value., It should be used much
norec widely.

K. Many students are in homogeneous
groups. Grouping within a clasgsc per-
rmits pupils to progress more ab their
own pace, put means that the teacher
can spend only part of her time with
cach group.

L. This cornerstone of the method of
modern niathematics is difficult to
develop in a typical classroom. It ig -
probeblo that some teachers in Fresno
do attemnt it. :

\ - s e

. sonven

Avme .
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Learner Needs

105. Pupils nced EXPOSUre
to the idca that there is
often more than one way
to solve a prcbdlemn.

107. HMany pupils neecd to
study new ideas in supple~
mentsal materials, as well
as regular texts.

108.

T

Publ €, GuDC ia
need ApQLVld ol nolp g

109.

-

A few students may neced
od

comulctuly 1nd¢vvoualiz A
programs in mathematics.
110. Pupils sometimes necd

additional drill on important
skills, besides that Tound
in their texis.

111. Pupils necd the expericnce
of attempting to discover
sonething in mathematics
for theamselves.
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Instructional Needs

|

-
I

106a. Teachers need to emphazsize
there is often more than one
correct way to work a problem.

1CG7a. Teachers need to provide
supplementary materials when they
would be helpful.

L e ™

WIS gy oy

108a. Teachers need to give as
much individnal help as possible
to those studenis needing it.
10%a. Teachers need to provids a
completely individualized program
if that would be best for a
particular pupil. 4

110a. TPeachers necd to provide
eddivional drill beyond that found
in the text vhen they feel it is
necessary, 4

o anad i wat s b g G0 0B S

[T W EPRTeTy

1lla. Teachers necd to provide
experiences through which pupils
can make discoveries in mathee
matics.

3 a0 meme

-aaens

22b

Administrative and District Needs

107b. The district neesds to
atvenmpt to provide spscial
supplenental materials whor.
needed by a teacher,

106b. The district nesds to rew.
late the size of classes Lo the
amount of individunal help a
teacher is able to give.

109b. Some teachers may need
help in planning an individual
progrem for some exceptional
pupils.

110b. Some teachers may need
help in choosing good zdditional
drill, and in deciding how much
of this material should be used.




Other Needs

108¢c. Parents need to accept the responsibility of providing
additional individual help at home when necessary.

;
=
X
3
3
-
.,
3
:
:
3
:
)
A
%
%
]
£
¢
A
2
: -
2
4
<
v
A
3
3
3
3
;
>
=
2
X
4

oY




ATRRGRTH A p AT NI Ty

F AR

Al A

LA

Societal Standards

M. Encourage spirit of open and
free investvigation

[T

S Vo

Number of Observations

0
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Strengths and Vicakncsses

N. Textbooks rarcly present mathe=-
matics a8 & subject for open and
free examination. Theore was no
evidence of a laboratory apprvach,
except possibly as relatced to work
on a computer.
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Learner Necds

112. Pupils need exposure to
the concept of a lavboratory
spproach in mathematics,
emphasizing a svirit of opsn
end Trce investigation.

B




Instructional Nceds

112a. Teachers need to provide
some experiences in a leboratory
setting, emphasizing e spirit of
open and frce investigation.
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Administrative end District Heeds
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HISTORICAL DETATL

levels berzn in Californiz about 1958-1959. ELlementary exrerimental
s followed about 1960. Tt vas several years afier these
g nrograms became widespread ir the secondary schools,
and not urtil the rresent vextbook adontion that ther becarme

iridesraad at the elementary levels. The Boy irea and the Ios Anseles
area noveally led in the experimentation, but Fresno had early
conrbacts *7ith the yrograms, esnecially 513G, and ieaders from Fresno
Tained wrominence throughout the staie. It is 6 be exmected that

in ¥resno would have fewer osnoritunities to study and ©o
lezrn to asnreciate modern mothematics than is true in sone other naris
of the state, e of an intensive in-service wnrogran. v IS
1:80 2ccenved that the district seems somevwhat more concervative than
some of Those

v
in the t¥o major population centers of the siate.

The initial meriod of introduction of modern mathemziices into
chools of Fresno lies in the gast. Sccond generation

- *u

resent texts are changed. There has been 2 natural concern when
indicaved that the introduction of modern mathematics

resulted in 2 decrsase in skill levels a3 revealed by standardized
ves

t3. Teachers have now attemmited te commensate for this, wmt the
ner balanice in teaching both concents and sizills is still being

The rest of this section includes some seneralizaticns avcud
vwioas strande in the classification matrix of needs, so that the
rzader nay more e:5ily interpret the needs in the 1lirht of current
tronds,

The wyrical visitor o a Fresno mathematics classroom helor
-rade nine is rnwost lilkely to see svudents driliiag on fuadomerdals
ol arithretic. This is not necessarily meant as a criticisn, but
it iz true that this one facet of the nrogram dominates all others,
hence there are nany concepis that are in the other strands thal are
scarcely nresented at 21l. As long as state tests do emdhasize cou-
wutavion and 2 narrov assortment of rather traditional concewnis, this

anvroach is wWdermanie, and so far has managed to %een the schools of
fresno new the average for the stote. It is n unbural outcome of
he 226721 decline in comutational skills in connection with the

-

of woderr. texts in the elementary srades. There w5 considersble

Frasoration amony teachers vho feel that drilling is somebhing they
are nov sumosed to do in modern mathematics, and it wns —rovabl; this
sauac false notion that comsed some of the dzeline Lu shiils i the

Tirst slace.

The real problem for the future is how to mainbtain at leash
the same siill Jevel and yet find the time to initroduce many anis
concests included in the Strands Rewort that are berimin~s to 20 .00

2)
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on standardized tests. it this very rorent, state tests nre being
designed %o test concenis in the Revised Strands Renort. Unless
many changes take vlace in Fresno schools, it s T
future tests really will test many items w215 have neve:
encountercd. {nece again, it is imloriantg T
in skilis should be accenicd. It will sim-1- aean t
merial in the sae amount of tinc.
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£ large wnart of the time of instructors in srades 7-12 is -7so
devoied 1o teaching these sane fundamental skills of arithnstic to
students vho have not vet nastered them. At $his lov 1, the jrcblems
of notivation are more acuie, and it is 1 rare Heachor vho is
savisfied with the wrogress he sees situdents 2ing. Somr stedoits,
esnecially those in lou socio-economic eAS, e ex.ored Yo Titil-s
teyond the fundmental onerations. i seoic 1o nm oo e -
teacher exslains how wealk: they are on fardargns~is, L re- RS

2 ] 5
reasonable that modern mathematics iz zwmrorrisic for Stus Lic hac
cannot a2dd well, yet uresent exnerinments seen to indicate Lk
chilidren can indeed learn 2bsiract matherotics. The “robla ig hiess
vell ean vhey learn it nder The existing conditions in the Fresno
classroows,

Tn general, the geonewry strand consisis of the tonics in the
State texts. Tt seems to take little time, and often serves as nn
interesting townic to relieve the study of arithmetic omerabions.
So far, it is not really a very significant strand in ¥resno, before
the formal course in high school geonmetry.

The entire annroach to the teaching of measurenent i chneing,
L ) - -

though this anviroach is not yet evident in Fresno. Heacwroaeat, it i-
advocated, should be vaught as an activity, should Lesin Lo rraohagine

1
the neotric system, and should be an extrenely useful asmlicabien of
arithmetic. Instead, it is sometimes taught as an absiract btesic i

which the student simply 11115 in the blan'zs on the texct rare,  The

erimary teachers seem to be nearer the spirit of teachin~s modern
neasurerent than teachers ai higher grade levels.

: Fresno, there is relatively little emnhasis on the aonlications
tnematics, especially with colliege nreparatory students, but there

are sizns thot the widesnread use of small. commuters may be helping

the situation, Apnlications, somehow, nmust be made significant in the

iives of the-students.

12° b

el
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The statistics and probability strand is one that *rill become
more imvortant during the next five +o ten years, but ro: there i
certainly no strand apparent throughout the srades. This strond is

closely related to the one on apnlications,

The sets strand has faded somewhat from its former oreninence
at the beginning afmoimzlnwihematics, and this 15 rood. “fhe notb
languaze is irmortant, because set corcents are not taurht for 4
oum sake at the elementary levels, but as a tool to heln in 4
learning of arithmetic.
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: The fanction a2nd granhs strard is one that will become nmich
more imnoroant s ohe non ent of function begins to apnexr in

s texis at 1oxor srade levels. AT the moment, in Fresno, there is
inadecuate undersvanding, even among secondery teachers, of the
fature siznificance of the funciion concent.

Taern is still considerable onnosi
interral narc of the mathematics curriculum. In snite of this,
the trend througchout the nation is to teach more and more logic atb .
nt

: an earlier and earlier level. Iomeriments have shown that some
] logic can be taught in e1oronnarJ'~rﬂ es, and textbooks are begimming
: to reflect this trend. A formal chapier on logic is becoming an

3

accerted nart of the high school mathemsiics bac cisround for students
zoing on with mathemastics. There seeus no indic aticn that Frecno
cchools are teaching logic yet.

f Problem solving apnears in every nathematics. coursz, yet it is
1ot ordinarily thought of as a strand in its hi the

2 Gifficulties conneched with nroblem solving is that it desends unon
4 reading abilitvy, =zs well as 1nu0111r CCe This nenalizes many children
: wno pay have ore trouble reading tha~ they have undersianding
: arithnetic.
Hith the vhasing out of intreduction to algebra coarseu, Fresno
is coming te acceot the natiern of a single course in first year algcbra
: that is annronriate for all students with sufficient oac%rround. In

vite of the text, algebra courses in Fresno seem tc be only slightlr
rit. There are some excentions to this rule, buit they

enend on 2 few teachers with a stronger background.,

Second year algebra is a more specialized course for a selected
group cof cualified students. The uurenc*n of the course devnends on
how far students get in the text, to some extent, because the lasl
nart conbains many essenvial towics for the werson going cn in
mathenatics,

There is not zs smuch standardization of courses beyond sccond
vezr algeovra as during the early years of hirh school. The advanced
nlacement ~rogram has comdlicated the issue of how nwuch senaratc
trgﬂoaomcUry and analytic geometry should be tausht, and vhen., A
smaller -ronrotion of students taoke woris bcyond second rear algebra
in Fresno than in other districts ithere the ner ceoat of sbudents enterins
Tour year ceolleges is higher. Across the nation, the tread seems to be
that nore and nore stuﬂeﬁus are talking advonced mathenatics to nrenare
them for collese mathematics. There is also VldeﬂPL chat the ner
cent of students taking general mavhematics is declining,

The Revised Strands Report, as commared to the orisi:
a big icsue of what is calied "The Climate in the C"assr

not U1d073 inoun among the lay oHublic that the nhilosovhy and e
of teachins mathematics is "0ssibly even more siz nx.uc‘..nh i mod
- .~ G J
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c. ¥, il outite, Califervia 3o Do-mrireal of
Lolomeni
Yo :r. Dave IeCelian, Instrucitio.” T-tcriais Coide
I'e 1T, :nph Shoninriier
Y. 13. 2obert engiily
5. Canirmen of the imthemties Corriculun Cormdiibecs
Te I, deid Zrouis, Fresne Disirici (ifico
2. 1iss lNarmared Thomas, TJuidance Loerrivend
~e« PIasthermioics Steering Sormitiec
1. . Jininez, Fresne Honna telations (ffice
Ti. #Proliect desizn steff
12. Zroject Design Advisory Commitiee
13. Aoproximately 20 other mathematics teachers ihose
classes I did not observe
(ther sources
=~ the tine snent in

1« Cther informzl observations during
¥resno

cb

2. Reading information furnished by Projiec

3. Other knowledgze about IFresnc i ined during 5 years of

voricing with the Californis inathematics Council.

The Tollowing 1list includes some of the linitaoions in tho
ATIiN T

assessiient that must be considered in evalw

A

certainly vere many good teachers in Fresne I did nol
The samnling vwas exc cllent, nowever, because of thoe

5 oi the E&ogcot Design stnfif. Few fourth grades or

rmeometry clisses were visite d, but other crades were well

renresented.  While the sammle included mary troues of schnols,

it is imnortant teo realize that it wac bissad in that mans

of the schools in Fresno are widdle incume, with a Low

nercentage of minority students, vhile I saw oaly a feu of

these "gyuical? schools.

Wy e e e

ol QU gt L g AN SR LR s

ST AVRI NS A PR I PO,

(g

Y



wH AT ANS

iy

AR AR AR

Ladatil]

SR ARttt ARl A

3. T couwld only ¥is
213 mathemacics cliasses
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it soie sch and ot
ias Met t::e‘:z This acCouss 1_,1. arg
zeoseiry clusses ~ad -@zﬂ"i}?s rae

th~t I stayed only sbout fifteen miauiers in ench
S but oepﬂn? necn.n‘-’*' N rrovide

T. 7Tae Tact that the observaiions yere nade in the sorins merns
Thnt some bosics oaly tawsht carliicr in the -w-» uere net
renorion,

“e The conclusions draym fron The cbservations are T oun
ovinionc. They are sumeried 7 vt I 1=:='v'e sen., Al lonnl
Phings I acve cuessed, and ¥ exmerichees o lauge. I

rew cases, the findings may be in error. <n the other hand,

- -

T do feel the results in this resort are meaninei ul, and do
(&

acouzlily nresent a reliabvle victure of mathematics ins*':,- ucTi.on
i

in Fresr~, ine fact is accepied that the renori containg
~seneraliizations for which there are exceptions.

-
2

BEXPRESSTOH OF APPRECIATICH

T would nersonally like tc express my annreciaticn vo each

101
teacher 1o let me visit his or her cl',assroom, %o cach wmriaciral and/or

mathenatics deparvment head who helped iith the scheculins and
furnished information, and to all the other persons who contributed
information to this study. I found complete coonerztion in cvery

school and 1n every classroon. Iverywhere, i found concerned tcachici

xho were andious to heln. Iiany lmew 1ittie about the sbtudy, but the:
vere willing to nrovide frank ansvers to my quesiions when thes fow
that 1t might hels: to improve mathenmatics instruction.

4s author of this varticular revort, I give nermission to thc
Project Design staff, ond to other nersonnel of the Fresno Unifi-d
School Districy, 'to reproduce 211 or warts of it for distribuilon
ithin the disurict
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Thir zectvion i35, In 2 sense, a swiriesent Lo the roori, iere
~5 7 1ist of suyrestions for the Fresno Mnilio¢ Distriel o consider
T2 eT. Liivrove rathermatics education “n the disitrict Cirt o the =exd
Jive S0 ten yewrn, The syggestlions in this coction e ceonra’y
a4 cunnmrizs brozd nceds offen Lavolvins - of the sliv.ot, Ta
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ibtermt o train at least once resource mersen o thab he will be
~vnilable in each elementary schoce®, -~ ne thnt he 1313 thoroushlyr
waderntand both the content and ﬁho teachiny riildose dy7 of sodcry
cavacineics. 1 cnould also be very fariiiar vith enreent 1iter-ture
To rrniem oo cducndior and casable of stiaal ontine oxerinentation
i Jhe figid,

d.

For the terminal student, reduce the number of goals Tor the
mathemavics classes, and concentrate on really attaining just o

o - e ~d i S
I €DLLS O0 & Gire,

f - o} 3 3 e S - v ..- g.1 3 3 v e -

Try o decide a1 realistic way how the televisicn sets now
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inseailed e e used to heln meet the nceds listed in Uhis renorth.
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chey 1isnt e HoCd o UCnh some s'l.nd SUCH a8 fo7ic Lhnn A0es
z 25rmt ueyto. Try - ire o000 Les ourina the

aillou ~Tent, of tine for ihe reemd-~
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G Tor Tio ﬁo e used, iAT
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mTneMzvics lesson.

Consider extending the mathematics curriculum commitlees and the
steering committees domward to elementary levels and upward to the

colleges. This would aid in coordination nd would incrrase the
conirey bebtiieen teachers at various levels. ilow, the nosi sorious
brenls 1s sirobnably betueen grades 6 and 7.

Decicde idyvich atatistics on mathemabics education need Lo he
aintained in the district, then set up a »ian to kot then
available and u» tc date. The immorie ant sboatisbics ore those

that voulc Jwely evalusite nrogress.

eript to simwlify the textbook adoption nwocedure so thab _~
ittees of teachers can handle the entire nrocedure in o {e¥

ittermt to cencourage more professionalism among teachers, inciuding
sreaver attendance at prof8351onal meetings, gfeauer erohasis G0
nenbarshin in HCT! and CiiC, greater emmhasis on professicng’
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reading, and distribution of informztion on various current
experimental programs. The teacher who is truly a professional
will offen plan to attend professional meeiings at his owm
expenss, because he considers this as one of his obligations.
Perhaps it would be reasonable for the district to nay the ex-
penses for one nrciessional meebing to match each professional

neeving for which the teacher attends at his omm exnense.

Teachers of slow classes, especially those conbtaining minoriiy
children, should be very careful in discussing the ability of
the children, or their lack of skill, so that the children can
hear. I% is possible that a feeling of constant failwre can
become 2 habit even in the nrimary years. Iote that discussing
ovrogress with children, even if they are many years behind, is
quite a different matier.

Atvempt to instill the idea that the teacher himseif, as a
vrofessional, is actually respensible for his own inservice
education. The district merely provides the sebtiing and what-
ever help is nceded. For example, every elementary teacher should
begin Yo think zbout the course of action she will pursue to be
able to use the new state adoptions. She will request help from
the districs, through organized inservice activities, when she
feels that this is necessary.

iusic lessons and other reasons such as this should never take
children out of mathematics classes. Both subjects are important,
and there should be separate times for each.

Systems such as the "mod schedules" are primorily administrative
devices, and are rarely suggested by subject matter exmerts. They
may or may not have a good influence on the program of instruction.
They should be evaluated to see if there is any evidence that they
contribute to more learning in mathematics. If their effect
cannov be measured, then they should be evaluated in more general
terms. In other words, there is little evidence from across the
nation that different scheduling arrangements really make ruch
difference in immroving mathematics instruction.

There is some experimental evidence to show that afternoon is not
the best time to teach mathematics. Consider some experimentation
to £ind the best time of day, then move as many classes as
possible to that time. This problem may be connected to the
problem of lack of air conditioning in many classrooms.

There is plenty of material for the production of several 1li. A.
theses involving the needs of the district in mathematics
education. The writing of these theses mizht lead to further
attempts at improvement.

The open enrollment policy seems more good than bad, and shouid
be continued until some other policy is shown to be superior.

T T A L N arererin t*.’u.im
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in some elementary schools, and with some teachers, it is
possible that an hour lesson on mathematics is too long. In
these cases, it might be better to split the lesson invo o
parts, so that the children would not get tired of the material.

Consider the establishment of a tubtoring program in Fresno
so that qualified high school and college students might
volunteer to help slow or culturally deprived children raise

-

skill levels. Possibly this suggestion mighi be related o
surmer school opportunities,

Consider having the approximately 160 secondary mathematics
teachers meeb together at times and work together more closely
as a team., They should be able to decide some policies and

to make suggestions for experimentation. This would aiso

help to coordinate efforis and to spread information. t do
not have meetings just for the sake of meetings. Frobably
this sort of meeting would be a part of the fall orientation
programe.

Fresno has pre teachers who are high school students. It also
has some student teachers in the classrooms, but these are
really graduate students in mos% cases. Consider some plan to
get more college students at other levels into the classroom.

For large group instruction, provide a self-contained, roving
microphone so that the teacher will be able to move around
more freely.

Attempt to hire some experienced mathematics teachers in the
district who have been teaching in districts in other parts

of California where there has been more experimentation. Also
attempt to hire more new teachers from other teacher training
colleges in Califarnia. The present hiring policies seem
destined to maintain the existing orogram, but will not
produce significant changes. Emphasize with potenvial new
teachers that five years from now, Fresno will be an even more
desirable place to live, while the more crowded parts of the
state will be less desirable. Also emvhasize the availability
of reasonable housing relabively near the schools, a situation
that does not exist in many districts in the stave.

Consider a plan to train teachers before they begin teaching

in minority classes. Probably new teachers should always teach
elsewhere first, but should observe minority classes for a

long period of time, then work with an experienced teacher.

The training is more a matter of psychology than of mathematics
content. There are arguments on both sides, but I believe

thal the personality and specific training of the teacher for
minority children is more important than his race or culiural
background.
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22. Study the problem of what diagnostic and achievement tests
are really needed so that each teacher can see how each
child is actually progressing from year to year in mathematics.
Then provide these tests and see thai the resulits are made
availabie and used. Recognize that how to take a test is
a skill that must be taught, especially to some culturally
deprived students.

23. Attempt to bring computers into the mathematics curriculum,
instead of having them remain a Irill.

2. It is almost too late to begin preparing teachers of grades 1-8
for the new texts, bubt much should be done before the texts
are actuelly chesen, so that they can be used more successfully
than the present ones. Recognize that it is quite likely that
the actual state texts chosen will not be the ones that would
have been selected by Fresno teachers.

25. Ixperiment tc see if reading can be taught partly in mathematics
classes in connection with reading the text and attempting to
understand word problems. Experiment to see if mathematics
can be taught partly in reading classes in the same ways.

I can see no excuse for having children in the eighth grade
who camnot read. If they cannot read, then they should never
be in the eighth grade, because both they and society are
being deceived.

26. @ive teachers live examples in various forms of pupils actually
taking an active part in mathematics, rather than just sitting.
Investigate possibilities for using a laboratory appreach part
of the time, but remember that firm control is essential.

¢

27. GCollect good applied problems from various teachers and make

them available to all teachers at that level. '

28. Assume that much of the responsibility for guidance in mathematics
must rest with the mathematics teacher, because of the shortage
of other staff,

29. Attempt to stimulate the use of audio visusl maierials for some
of the purposes suggested in this reporve Study carefuvlily the
. frequency of use of various mathematics materials in the central
-office, such as filmstrips and transparencies.

30. Keep informed on future requirements in state testing, because
great changes are being made in the tests reouired.

31. Attempt to distribute news about some of the good ideas that
individual teachers in the district are using. Inmcourage the
teachers to share this information, and think of means for
them to do it.

.
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PROJECT DESIGN
NEEDS ASSESSMENT PUBLICATIONS

1. Brainstorm - Needs Perceived by School Staff

24 Speak-Up - Needs Perceived by Commmnity

3. Student Speak-Up - Needs Perceived by Secondary Students
L.  School Staffing

5. Analysis of Achievement

6. Problems Perceived by Educational Leadership

CougEz;Schools Surqu

T Vocational Occupational ¥:eds Survey (published by County
Regional Planning and Evaluation Center - EDICT)

8 .
9:::>-Other County School Needs Survey Reports (by EDICT)

- TASK FORCE
Educational Content Fields Other Educational Areas
70. Reading . 18. Teaching/Learning Process
11. TLanguage 19. Special Education ,
12. Mathematics 20. Guidance ’
13. Science 21. Health ,
1. Foreign Language 22. Student Personnel
15, Cultural Arts 23. Adult Education
16.  Social Science 2li. Vocational Education
17. Physical Education )

Urban Physical Factors : S
25. Urban Physical Factors

Urban Social and Human Factors

26. Relevance and Quality of
Education for Minorities
27. Special Needs of Mexican-
Americans
- 28. Special Needs of Negroes

29. - Conclusions from Needs Agsessment Publications
30, Summary - Fresno Educational Needs Assessment
31. The Process of Educational Planning




