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. Abstract =5 ‘

‘This.study vwas desi ed primarily to compare the

A
percéptiong of the high scnoozl teachers of mathematxcs and

.
. the: trades school teachers of mathemﬂtlcs 1n Newfoundla.nd

concem;ng content items for a non-unxverslty-praparatory

o mgthematlcs program for grades 9, 10, and'1l. Ninety items

used in the study. They were placed in categorxes A~

Performlng gperations on given nunber systems, B » Recog-. .

uing qpropertles of these number systems, 'C - Arithmetic i}
Computaﬂon. D= Number Theory, E - Algebra, F - Geomatry, E
[ Tt‘ignnometry. H - Measurement, I - Stntistics, J-

Bus1ness”snd Corisumer Mathemancs. and K - Logic. }hess .

items were randomly placed ‘on 4two questionnaires which were
of ideritical format, FEach contamed 45 items.

" High Bchool mathematics teachers greatly GukEbaE

“trades school mathematics teachers so each of the latter

was asked to complete both questionnaires while each of the
_ former was asked to complete .one. Fach teacher was asked

to rank three given aims for the proposed program in order .

" of perceived 1mportance. Based on these ran)ungs. they were

asked to rate each cont;;;em on a' scale of 1 to 5. Thesk
numbers suggested a range of visws from recommending that an
item dsﬂhltely should be included in.this program to its~

daﬁhite exclusion from the program. The aims of the 'pr‘o- .

gram, in brief, were to provide a program which would (1)

prepare students for everyday living, (2) prepare students




fo enter the workforce and one-year courses. of studies at
/trades schools, and (3) provide remedial work for students
having difficulties with na‘t’inenatics. In addition, ‘each

teacher was given the opportunity to suggest any tther ni}ga

‘for the program and to state.his views on the need for such

a program.

.- * Based on the given rankings of the proposed aims,

the ienchers were subgrouped and the perceptions of these

su'bgroupa were studied and ccmpared. An index for rach

content item was tlbulnted ‘for each group and each subgroup

"ot taachers. In adition, a recommendation relative to the

inl;lusiun of each nem in the - progran wag determined “from

. thase ind:l ces.

Ib was concluded that, in general, teachers felt that
the major aim for such a mathematics program ivs to-prepare
students to énter the workforce and trades sghool inmediate-
1y after leaving grade 11. - High school teachers indicated &

concern with teaching non-university-bound students topics

" from busi and related cs. Trades

school teachers were chiefly concerned with topics from

arithmetic computation, but were more concerned than high

school teachers with the need to include algebra in the pro-
gram. . . : )
Neither the high school teachers nor the trades
school teachers placed much -inporta.nes on logic, the recog-
nition of mathematical properties, or statistics. They

iii
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considered stntistlcs as least in importance. - ﬂowevpr. ‘b'xth
groups wanted the inelusion of performance of operation-:
arithmstic computation. geometry, measurement, and’ businesw

and consumér mathematics. - The trades schonl teachers seemed

e Vinclin\ﬁd to lnclude more algebra in the ﬁx,‘ugram with the

odims as given than did the high school teachers. -
Comparisons of the opinions of .=ubgroups of the high
school and the trades ,sch_n“nl taacher‘s_were;made. These sub-",
‘g'rcups were ide;ltified w'by ‘the ways t}.ese teachers: ranked '

. the aims of the prngram according to their percelved orders
of importance. There were three such groups “The analysis
showed. many * similarities in the views or these _groups as '
cum'pared with the thle groups of high schuul andtrades’ %

‘school teachers. - Many taachers' in the staterments of th?ir

© personsl opinions, indicated that there was a definite need

in Newfoundland high schools for a program which was designed’

along. the ideas presented by the nins ‘of the program in this

study. - , iy e A
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| CHAPTER I
il ¢ N o i
IHTRODUQTION 0" THE PR(!ELEM E:
i O B s

“During the dast qumer of a cenmy many
develophents faye obeirfed in the £ield of mnthemanes.
‘Meny individusls, suéh’as E. G.; Begle and E. L. Edwards, L
and: many groups, such as “the School Machemtics Study e
Group, the University of Illinois. Cnmmxttee on SchooL

!ﬂathemati&s. Elnd the Curmrussion on Mathehatics of the

College Entranoe Examination Board, .to. menﬂon a f&w hsve
/prnduced revqlunona.ry work in thé mathematics. curriculum

f Reforms have oceurred and are continually accurring. “In

the 1950's the setting wes ripe for dramatic change.in the B

mathematies curriculum. 'l'he 1aunch1ng of Sputnik in 1957
mnde the American government realize the importance cl’ the

space age and the poten,ti’sl danger of lagging behind the

Soviet Union, so more than ever before, ‘money  became avail-

able for revisions and improvements in mathematids programs.

o In that recent erd the "new or "modern® pathe- .

matics resulted from the reformation. Tms mathemuu‘cs‘.'
vas also revised and reformed in subsequent years, It
seeﬁxed o many that the new msthemuties—plnced too much‘
“emphasis on the "why" &hd too 1ittle on the "how", pro-

1y weak in the basic _.

ducirig who' were

" ‘computational skills. 'The 1970's were entered, as:Green=
Burg (1974). described it, with pressure to swing away




L

from the extremes of the new mathematics and toward
a'middle ground, acknowledging the need for computa-
* tional skills as well as for the applications: of mathe-

matical concepts. Curriculum :;hsgnges must and should

occur; it is Hoped that they are alvays, ‘aimed &t the’
 improvement of the education of the student.

‘ Asremtivaly common rmdmg in ‘the ‘schosls today

s mathematioa courses - for students of different mathe-
_maﬂcat-gul}tias and interests. .Edw;rd§ (1972) suggest-
ed thit there were three basio ways to view mathematics.

* These verei (1) Mathenatics as ‘a ool for ef;éctﬁe

: ;inzensr{m-md versonal 1ivingi (2) Mathematics as ‘2

_ tool for the functioning of the technological worlds anrl{/
(3) Mathematics as a system in its own-right.

It is advisable for educators to be aware of the' . .
‘o'ven@g.-viev_l or aim of. any mathemfitacs_pr;grahr. part- :

< icularly considering the above views. Présently, in

< Newfoundland secondary schools' there are thrde "streams®:

 the Horiours strean,’ the Hatriculation strean, and the
Ba‘si,g.‘stream.j'whé rqéionale_ and philosophy for such '

streaming have been published for several years by the

. provincial Dap&ttment of Education in the Mathematics

Currlculum Bulletin for grades 7'~ 11, (See: Appendix Ay

’l‘o some dagrse these three streams reflect the three.
views p\resented by Edwardg. The Basic, Matriculation,

"'End Honours programs ‘seem: gplated to the first, second
 Prog i ) [
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and thire views. re;pectively. The compositions of ithe
Honours and Matriculation programs are such that the stu-,
dentsé capable of going o university should ‘be pleced in
_one of them. | Moet of ‘the non-uniw-rsity-capable, and maithe-
maticakly weak, tudents study the Basic Program. fany
sStudents o this progrem terminate formal study of'mathe-
matics in grade eleveri while others apply some mathematice
in trades school courses. * .

The three streams describpd above also bear cextam

" sintlerities in the teaching and learning of nethenatics

to the ca\“egurioe suggested by Dodes. (1967), (1) Honours -

top.acadenic; (2) First Track - regular dcadentcy and

(3) Second Track - low ability or poor preparatidn or low

interest or other miscellaneous difficulti This
"'latter group are not necessarily simply =low learnere.

The Honours and First Track streams, de describéd

o by Dodes. _seem comparable to the Honours and Matriculation

etraams in Newfoundland secondary schouls. The Second

. Track would include studentf from the Basic program s’ .\

well as the. ‘weaker' students from the Matriculation .

Pprogram. . »

& Most, mathematics educators would probably.agree '’
‘that it‘ is easier to make curriculum decisions concerning
programs for streams such as. the Honours and the Metricu-
lation or n_rsr'x-raci streams. In other words, it seems

less difficult-to devise programs for 'the university

|
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have difficulty in deciding between these two views.

LTE

capable student than to. do so foi' the non-universitir

- capable. 'For example, if a'person is to major.in 5 - L

mathematics at ) vex“sity it becomes relatively clear . i
what he should be able to do aé a result of his high T
school mathematics, for: to'a great extent the ntveiaTey. |
curriculun dictates this high school preparatioh, It e
may not be quite so easy 'to design mathematics programs
for uni;ersity-capable students whu. do not major }g mathsmut‘ics

"It d’c_ss not seem so\‘easy to do so for the non- :
university capable student. There exists a @ifficult
problem in deciding whether such a program should enpha-
size the preparation-of the student for effective citizen-
ship, and personal llvmg or for mnctlomng in a techno-
logical world. - Many mathematxcs educators feel that such
studerits should be taught only the mathematics they will
ugé-during their * consumer* lvivss. Others reel that they
should bg taught the mathamaj:ics necessary for future |

technical training. . Then there are those who seem to_

.Dodes (1967) stated that, historieally, the first

question that has been asked in curriculum development

6f 'general® or non-university-preparatory mathematics”

is "What do studénts want?", while the second questien‘
usually ssked has ‘been *What will students enjoy?". He
claimed that both qua‘stions ha.v.e éerved as poor and, in

fact. doomed approaches to making curticulum decisions - -
on two mccounts.' First, the stugents do ot kmoy what )

4
\




they want.and, second, no -adult has retained enough
wisdom %o-know what th‘e‘ students enjoy. " Dodes continued

by saying o

proper question to-ask:in any course
i alwaysi "What do the student need?"
. It may be difficult or almost impossible ;
to reach a decision about this-but it cer- -
tainly is the professional question. A - .
physician does not ask 'What medicine does .
the patient want?' nor does he ask "What
. medicine will the patxent enjoy?". He
¥ ... tries to satisfy a need, whether or 'not .the
patient thinks’'he needs it. (p. 248) : -

_Most educators agreed that the conference projects

and Gther work dome in-the 1960's on the mathematics curri~
" cvlun provided better mathematics for the university cap-

able student. However, the new program resulting from
these efforts did very little' for other students. In sup-
port of this, Bell (1974) stated that they did not do much
+to improve mathenatics for 'everyman'. Bolliver (1971)
made a simila.r claim. )(e said that:

Althnugh the School Mathematics Study Group
did begin work in the summer of 1960 on a
curriculum project for the less able students
Fishman reported in 1965 that.the general
mathematics curriculum was virtually untouched
g by the reform.... The University of Illinois
“ Committee on School Mathematics did not begin
experimentation with programs other than the
collegé preparatory until 1964-1965. - (p. )

Historically. very, littls and -certainly not enough.
attention has been given to mathematics programs for the
non-university-capable student. In Newfoundland the
majority of these students are found in.the Basfc m;zzhe-

matics program. Some of them may be in the Matriculation

~
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program, but they are likely struggling to mect minimum -
staridards. * A great dé‘al of concern has been ‘éxpressed’

a‘hout the content of the non-university-preparatory pro-

-gram. The presgnt study attempted tn identify what the

mathematics teachers in Newfoundland high schools and
vocanonal schools conslder as appropriatq content 1tems

for a basic mathematics program for grzdes 9, 10, and VB
q

\ & S . -
Definitions : o oagy %

l \ l‘lon-\mivers1£y-preparatory mathemat:tcsl In'

* this study ‘s i, mathamatlcs course which is non-

academic; that-is, it is not desl.gnad to meet university

entrance requirements. Its major aims.(see the next sec-

‘ tion) are to preparg students for everyday living and to

enter the workforce directly or a one-year course of, study
A 3 X

at a trades school. The program, in some cases, may serve

. as’ remedial material enabling some students to return to

an academic program. = Throughout the remainder of this
report, this progragri. l;ox' corivenience, will be-frequently
referred to as a "general” mathematics’ program. 3
25 Non-unlversify-homd (capable) students: " This
rl‘ers to a student who is studying a program such as that
described above. Generally, he»i‘s not capable of success-

fully studying an academic program such as the Honors or

the' Matriculation program. Throughout the remainder of this

report, such a student will be referred to as a "general®
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mathematics s‘mﬂsnt .

Purposes of t e stud: " F T
: The purposes.of thig nndy vere '
1. To Pstnbllsh, aecuralng to the pﬂrceptlona of

. cnncerned groups of mathematics teacher!, a 11st of con-~

tent items appropriate for a non-university-preparatory
m‘he’mp‘ﬂcs program for grades 9, 10, and’1l in Newfound- .

“land schools. -, : g o o e

2. To uateﬁine the relative imporﬁnpe of these
content items as perceived by the concerned groups, with'

reference to how the respondents ranked, i order of .

importance, three aims. for. the program,
These three aims of the propos~d program-wére
develop@d from the course qescnyﬂon o!' the Basic mathe-
natics prognn prasently used in Nuwfo\mdund high schuolt
The: aims were: . * : & .
i (a) Everyday living: to prrov'ide a pragrml which
emphasizes the practical, social, and computational )
asprcts or skills which are necessary for everyday ‘ﬁving. .
" {®) Vocationaly to providé a program which' wi11

provide the s with' tics enabling

‘them' to enter the workforce or to begin studies at a.voca-

tional of trades school in courses'which the Provincial

Division of Vocatlmnl Bdueation hl& dascrlbed as requir-

ing one full year ut study. % R . I 2
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(o) Remediali to-provide a program which' wiil : ’
.. offer remedial work.to students who have sxpérienced
o difficultics with nathematics and Will offer then the
" opportunity|to return fo an academic mathematics: program .

(i.e. the present Matriculation program or'its equivalent).

uiestiods investigated by.this study - | . !

Answets were ‘sought o the following, questions::
(i) What content items are recommended for this
pr‘o‘gram by h’;éh school tgachers? by trades schaoly/{:eachers?

4 3 i
(ii) onjwhat content items is there agreement between o

the two groups? 3 . e §
(iii) What content items.are important (or unimpor-
tant) 1?11 one group only? | e L :
(i) wh'at Gontent e are dnportant (of untLiporL,
tant) to subgroups of these two groups of mathematics b
teachers formed as a result of théir rankmgs of the three

aims in order of mporcan:;e for such a program?

v) How do the indicated ratings of importance of
‘the content items as perceived by these groups z:ompare'.’w

(vi) Are thére. any differences.in the views' of high
school teachers relative to their‘ ages;, university train-
ing, teaching experiénces, ‘teaching-grade certificates, and
experiences‘wi‘;h non-aqademi‘c‘ mathematics? ¥ |




Need for the study § 9
Mercer (1975) Bnalyzed the needs of the high school

3 gtudﬁnts in Newfuundlmd as perceived by mathemat).cs in-’

structors at Memorial University of Newfoundland and various

vocational and technical sthools. - That study presented

twenty’ objectives of mathemstics whlch wnre written in both

.a low and a high cognitive level The,mstructorq indicated.

from these objéctives what' they felt-was sultable for high

% school students. Mércer's study provided Somn AT e
B formatlan for those concemed wnh preparing objsctives for

mgh school mathematics. However, no high s‘chool teachers

were included in his samples: e .

The claim was made earlier in +tHis ohaptis that a
program for the general students is not easy to dsvise and
‘thére seem tc be -differing v1ewg as to the content- fer such
. a program. In Newfoundland there is a -concern among some .,

mathematios educators about the content of the Basic M h,e_"

matics program. This praéram 'has ' been designed for students

Jwho are nof capable of successfully studying an academic*

. program. The' researcher had beccme aware of these toncerns

~-from mathematics conferences, meetings, general discussions,
and from contacts in parts of the province. There seemed to
be a need to study the perceptlons_, of pr.antis}ng'mat'hémé\tics,

. teachers in the high schools and the trades schools of New-

foundland relative to the content/ of a general program.

Dodes (1967) claimed that there should be agreement ‘among




teac}’xers of -mathematics re_lative' to the .content of what

he called the Second Track.

It was recognized that it is desirable to have input

’ trom many sources in nrder to make sound c\xrriculum deci-

aions.' Two sources which could be tapped were the high Do

school teachers and the trades school teachers. They‘ have

recsived some trafning in the.b teaching of Hathematics and
have studied some post-aecondary mathematics courses. With
their experiences they had provided points of view which
may be qu:li;é useful .in the development of progfams.
Feséarch or; this topic i‘s rather limited -- in fact,
virtually non-existent == in Newfoundland. -There was a

rieed to determine if high school and trades school teachers

. “agree regarding content items for this type of program so

that their views could be available to curriculum’ decision-

makers as they cantem;iliats the composition of pregrams,

Limitations of the study

Teather inpu‘t is a factor in curriculum %ecision
making.. This study provided some input for a ge: ex:al mathe-
matics program for Newfoundland- secondar& Schoalé & list
of -content items was recommended for inclusion in'such a h
program. Thiu_ 1ist was compiled as a result of studying
teachers® opinions. It is, however, ner'slyia aanple ok
content items, and there are many other items which vgq‘ul_d

have to be consideéred for inclusion.
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: aelécted by random cholce.

;he samples, especially for the'high school teschers,

daid naft incluge a]&x’mathemaﬂcs teachers in the provinc’
This {ntroduced a hmn:ation in that not all op:uucns ‘are
1Ac1 ded.  Also; ingornation fm?m teachers may lack some

valldity ‘as: some teachers ma\y have based their recommenda-
tions on unmformed opinion 1n that they msy not -have been

with many leaming thsones and. that their Pxperi— i 8

famlllaz
enc\e with selecting and evaluating content may have bPen

limited:

‘in the istudy were not

The high sohoals’ invaiv
Rather, they Were selected by

the ‘researcher in-an a‘ttempt tn represent rural and urban

schnols and larger and 4maller schools ‘containing high

schobl students. /Schools Trom most koogramical fegtons of

|

the istand were }
Roman Catholic and Pentecostal school boards

nvnlved‘ They m‘:ere selemte\) from among - .

| s
“the Integrated,
An_effort vas made by the ressarcher to avoid any. possiblé

personal biases” havmg a.ny influence in the selection: [He

is unaware of any such xnfluences but recognizes poss1ble

il
*limitations due to itA 3 L /

| . The,collection of the data by teans. of questionnaires !

serit thrnugh the mail nay. alsa introduce a Hmitation. * Some
teachers may have had. dirﬂculty in rating some items using’

the scale provided. ' It so,. this could affect: the validity |

of some of tho a.nalysis as no petsonsl contact -was' made.
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e el TN The L;pinions éx‘pres‘se‘d by the teachers involved 1n12
tHe study may have reflected their personal biases. “Some,

. for varying reasons, may have been biased toward the aca- ¥
demic programs while others may have been biased toward.the !
non-academic progra;ns. » . L . Lo

hiother- Linltetion may Have Beew Antroduced when
thE,re'spcndents were told that the. study dealt with a pro=

% gram for grades 9, 10, ‘and 11,but they were not told at - :

which of these grade levels any items should be iptrdduced,
 nor whether its development should be' complete in one section
z or_‘ developed spirally.’. They };ere"simply asked to consider . i
4 content appropriate for these high- school gz‘swle‘st i

I .is not suggested that the content items involved

in. this study constitute an exhaustive 1ist, nor thai: they e L
: alone shculd be the compositlon of any mathematics program. '
It is also recogmzed that the cpinmns of high school and
trades school teachers should _not alone determine the direc-
_ tion of curriculum planning. ) Nevertheless, the study does
provide a core of informstz.on that. may be useful and desir-

able to know when making cunxcu}um degisions. 7

s
N |
e : @ .
| (e
Outline of the report K .
The, remaining chapters of thm report attempt the s
ﬂxlnl the stated purposes and,.to answer the progosed ques-
~tions.  Chapter II smmarises the review of: JL11:eratu§it
. dealing with the development of non-university-prepara ory




'y Tha method used ‘for selectmg the cont nt items for the.’ study

“The ‘study popula‘tians an

'summax‘izas ‘the findings. bothvin wrxttm and tahulﬁr farms‘

mathematics pragrsms i‘hé’ litar&truravl pre’sented An three =
sectims Which' have been atraﬁgeﬂ chrnnnlogicnlly. These .
eras ars tne ﬁre-lgz 's, 1920 ~ 19#5. and 19‘45 TS

he,pfe- B Urlenle

sent: :

‘In Chapter 11z the design of. me atudy is prﬂsenthh ¥ >

and the 1nstruments used tn colleﬁt “the data are descrihpd.

“the’ samples are defined and the
method of analyszls is ﬂf-scr:.bed

N
chapter v prov1de= the Bnalysls cr the datn and

Chapter v deals vuth ‘the: study in. retruspect o ‘g{
highlighta the! majar findings, states the majnr conclusions.




CHAPTER II

REVIEW OP-RELATED LITERATURE

In.this chap‘ter thé history of the development of
general: mathematics prograns is traced., The discussion of
L e N the pre-1950 programs is relatively short.due'to the fact
that very-1{ttle work was done on this type of mathematics .
. program during ‘those years. Most of the felated 1iterature o
can { had ‘been written wifhin: the past.quarter of a century.
“Mrierefore; & greater enphasis in this chapter is placed on '
““the Views, works, and comments of groups and individuals 5 B
concerned with the general student during that time. The:
" bost 1945 era material s diwided into two sections one

deals with objectives for programs for these students and

¥ g the Gther deals with types of programs and content. : G
. ] : |
Pr 'gzo ey i NNy

3 e o In 1911 the College Entrance Examinatlun Board was .
éstablished in the United States. This Board had a very
strong influence on the secondary school mathematics curri-
culum during épis era. This influence generally tended o : : .

* stress the university preparatory programs.’ It particularly

ory algebra as " -

parly as the seventh g-rade During this time there was ~

n geometry and i

/ O ‘mounting pressure to provide an education for all children.
.In 1916, tho Netional Comnittes on Mathematics Requirements




. was appointed in the United Stdtes.. It advocated 4 geriéral

mathematics .program. for grades seven to nine which would
include topios. from arithmetic, algebra, intuitive gecmetry, " -

S e nu.merical tr).gcnow@try, gx‘lphs, ‘and descriptive etatistics

(Jones and‘Cox:ord. 1970). Déspite this récommendation of 'L-
" a more general mathematics course, the pre-1920 era was
mainly one which stregsed the university preparatory mathe-

¢ matics -curriculum for the- secondary. schools: . .
P #: St k- N !’ . g k i

1920°= 1gu5 v - L n A %
‘This was a period 5f'great unrest in ‘the social . i
world ‘as there was a graat depression’and a warld war. beth . Y
of which had profound effects on cducatior; ‘Barly in ‘the .‘ :
1920's ‘the Junibr high sehool became an establishsd seccor
- 7 . of_the schoollng Process. These schools. were tuming %
" the general mathemauos concept’ as advocated by the. natmn-
al Conmittee on Mathenatics Requirenents. This Committee,
in u report, stm‘,ed ‘that they found no conflict between the-

‘" néeds ‘of the college preparatory Students ind’ those of ‘the

"non-éollege-aspiring students (Jones.and Coxford, 1970, .
&, ' p 47). Thus, the Committee which remained in bffect
until 1923 reinrorced the- callege-preparatory nrientation ¥
3 " of the mathematics curriculum. : ‘," oy o
Wary people in the 19208’ started to support: the - @ ... I

cancept of general mathamt:\cs as deucribed by the Natjional

Comnittee on* Mathematics Requirements.- This guneral muthg-




".matics was not a social or a 'practical’ mathematics, but

'rhe socio-economic conditions brought greater

A'ts topics were. t‘rnm ‘pure’ mathematics. In spite of this,

for the grades abnve grade eight.i‘che general mathematics

programs were never generally accepted. As the 1930°s and

“tne depression set. in, morg and more’people became disgrunt- -
* led: with the ut:l.lity. or Yack of it, of Such mathematica.
Wuson (1960) desoribed the situation this wly-

In the' 't)\l!'ti.es, we - tried general mlthmtll:s -
an integration of old-fashioned algebrsa -and
geometry with some arithmetic and frigonometry.
But this effort did not meet with favour; the
climate of opinion was not right. In those
depression ‘days of the thirties we could not
justify mathematics 'for its own sake'; we had
%o show.that the subject was useful in daily
-1ife activities. And this the elrly courses in
gln-ral utnnncics did not do. 520)°

pressures. for change on the mathematics curriculum.’ Jones

..and Coxford (1970) reported that E .

the pragmatism of John: Dvwsy and of,h-ra led
to-a heavy stress on utility as a goal of educa-
tion. This in turn led to numerous investiga-
tions of the occurence of mathematics in news-
paper and magazine reading, in student activi- |
ties. The conclusion was that many topics had
1ittle or ng utility for the general student.
In other words, the school .mathematics, espec-
ially as taught in. gﬂdukhv:n tza ;welve. was
R. %)

*/ This attack continuedlil; the 1930's and the 19‘60'5._ .

There developed a ‘socialization’ or a demand for 'consumer-

jsm® in the mathematics curriculum, especially in the, ‘ .

general mathematics. Jones and Coxford (1970, p. 69)

pointed out that the Commission on Post War Plans, appointed
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" in-194%, made several recomméndations ‘concerning the mathe-

17

'matics program. Among these were the need' for (1) & funo<-

+tional competence on the part of all graduates, (2) a two-

' track system, (3) mathematics in general education, and

. () mathematics in consumer education. Furthermore, this
. Commission, as Harding (1968) réported, suggested'a list of
‘twenty-nine competencies fur all who could attain them. of
these campetencies, -four: involved arithmetic skills and
‘eperations, seven medsurement and approximation; four alges'
“braic skills.and concepts; six geometric ideas; three graphs,
tables, and statistics; three applications; and two deduc=
tive reasoning. ’ g "
However. these reforms in mathematics were slpw
in coming. Eoliver 2(1971,-p. 2) stated that ‘these general
mathematics courses. flourished throughout. the period be-
‘tweén World War I and World War II, but they were largely
_ignored by orgah;zations ‘of mathematics teachers and mathe-
maticians. | In conclusion, it mey be ‘said.that because of -
effects of the Great Depression and World War II and the
rasxstanc; +to change by ‘teachers and administrators, there
- was, a general failuré to ma):e‘s ‘the needed reforms during

this period.

1945 - Present =~ - ¥ X
The i)resaur-es for reform of the pr'ew‘ar and:wartime .

perfod 8till continued aid had their impact. After’the

! - - 5



war other pressures were added when emphasis was placed

on cultural aspécts of mathematics and on.a highly aca-

demic level of mathematics .to meet the’'needs of industry'.

defence and, in the 1950's, space programs. ] There were

denands that the high school mathematics program be’

- advanced and accelerated so that’ students beginning studies

ata univsrsxty could do so at a level beymd that vhich-
had been the existing standard. "

) Committees such as the School Mathematics:'Study .
Group and the University of I1linois Committee 'on School
Mathematics came to have a powerful influence -on.the mathe-
matics Gur!‘icu‘lum. Jones ‘ar_id Coxford (1970) stated it:s

<.+ 1s still true that the greatest concern
and greatest change had.been made in the .
program for the average and superior college-
bound students. Of course the elementary
and junior high school programs were intended
for all students but even here less consider=- ’
4 ation had been given to the slower students.
: Beyond the ninth grade,there had not been
any general discussions of programs for the
non-college-bound students. (p. 79)

During the 1950's, more than ever before, the. focus

of attention was placed oni'the general students. In 1959,

~the School Mathematics Study Group formed a panel of

ediicators ‘and mathematicians to plan'a program for studénts
of average and below average mathematics ubilit'y‘. However,
the. early work of this group (i.e: the SMSG) was for college-
‘preparatury courses.’ Sobel (1967, p: ”11) poi‘nted out that
‘the authors of the textbooks for this program indicated that

the material offered was not actually appropriate.for the
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very slaw non-college-bound student. Father it was hoped
that the program would awaken the interest of students who
may have had unrecognized and undeveloped ability in mathe-
matics and whose progress may. have been blocked through an
inappropriate program. The NACOME Report (1975) further

stated that the s / \

eriginal SMSG. secondary schdol courses i
e designed for college capable students. .
But several subsequent .investigations indi- -
B cated by slowing the pace of instruction the
same ideas could be learned as well by less
i able students. For a short time, general
By S0 mathematics texts incorporated the content
innovations of more high powered coubses and
reports of success were common. ' (p. 32)

Yet concern owr,,ehg_bx;ssnca of a éood mathematics
program for the slow learner rbsult‘?d in the emergence of
some group efforts in the 1960's. In 1964, two conferences
were designed specifically to Miscuss this type of student

_\\\\Qxd his dilemma. oOne, a jofnt effort of the Untea Stlt;!
0ffice of Educgtion and the National Council of Teachers
of Methematics (NCTM), was held in Washington, D.%C., in
March, 1964. The other was held in Chicago, Illinois, in '

- April, 196k, by the School Mathematics Study Group. These-
two conferences and the avallability of Federal money
through the Flementary and Secondary Education Act of 1965
provided the impetus for the gradual appearance of mathe-
matics yrbgr-’mfaurtihe low-achieving’ students’ on the trad-

itional programs.  Begle, at a"conference on mathematics for
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(SMSG; 1964), in the introduction
to the SMSG Conference stated: ) 2

below average achievers.

From: the 'beginning SMSG recognized perfectly
‘well that we were doing sometmn‘% for only.

% part of the school population. e have made
; * 'a’remarkable amount of progress, but we are
now far enough along to realize that the

rest of the school population, the students
{ . who are not doing well in mathemancs, must
be given attention. (p. 1)

.. ~Such was the state of affairs for the low-achiev-
ing students in the mid-1960's. ‘Some-of the rdcommendations
nade to Shsa ‘ut this conference were: ) ‘
1. There-was & consensus that the three. assump- "
" tions often made with respect to the pupil of low ability
_should be rejected. Thege assumptions weres ' (a) That the
) progran for Hie BBl or Yow ability shéuld be founded on
drill. . (b) That the low ability child should ndtbe re-
quired to think. (c) That any program foi ‘the low ability

students should invelve little or rm reading.

It\was suggested that any materials prepared
must ' I‘lelp improve as WEll BS make demands on the s’t“d@h‘t ]
ability to read:

3. Incressed. emphasis in secondary ;chual should

_ “be upon motivating the pupil's learning of mathematics.

4. Courses’ should be similar to the courses for
high ability pupils. One ;f!ort should be to reduce the

. problem of dlscrepanci,e; in social prestige. .. (p. 125)




Determining objectives for non-university-|

In the 1960°'s ‘it was Tecognizéd that itjwas time
‘%o 'face up to the problem of mathematics for the general

students, including the low-achieving and Tow &bility stu-

"dents. Once this vas recognized, it did not Laks long to -

.see that ‘it was going to be a very difﬂcult task to- handle.
one major task to be identified was the set of objectives
far a general mathsmatics course. There was a need to state
thé broad goals of instruction with a minimum of vagueness.

Watson (1972) stated that the goals of all 'mathematics
instruction ares ' /

1. The student understands basic mathematics
concepts, ‘operations, and relationships and has
acquired the skills in manipulation and comput- -
ation necessary for his vocational needs, intell-
igent ‘cifizenship, and daily living in our seciety.

2. .The student understands the nature of mathe-
matics .and appreciates the ability’ of human in-
telligence to invent and discover mathematical
relationshipg whose applications permit man:to
lunderstand' influence and order his environment.

3.. The student has gained understanding and
skill in using mathematical processes to interpret-
situations in physical and intellectual environ- . \
/" ments mathematically, applying the model and it
/’/ testing the relevancy. .

4. The student has the familiarity with ‘the
internal nature of mathemaBics acquired by discov-
ering the relationships and deducing abstractions
in mathematics using 1ogica1 influences.

5. The student can communicate. with precise
mathematical language.
'| 6 The student has gained the independence in
learning mathematics.and in reading mathamatics

o literature. i




4 7. The student ‘enjoys and has appreciation
2 of intelléectual pursuits. and has imaginative
thinking.  (p. 475-6) 3

Watson did point out that the extent to which’ an
individual is expected to attain each of these goals is

dependent ypon his nterest and sbility. He said that it

«s 1s important in curriculum planning to

allow students to-attain to some.extent each

of fhe goals listed. Such a curriculum would
requite a spiraling of topics and experience
where an individual will etudy mathematics

from a broad base attaining the level of sop- E

histicltion 1n each goal to which he ‘ig cap-
able. - [p. 538)

Determining the. *level ‘of sophistication in each !
goal® to which the general student is capable is a major
task in the development of-appropriate programs.. Many

educators would-consider that any.student who has completed

high school mathematics is adequately prepated to function
in society in so far as the use of everyday mathematics is
- concerned. Some writsrs.have referred to ‘such a person as
gt being mathematically literate. Nathematical 1iyera£y has
been _defined in various ways. Alberty (1966) sugg"estad the
Tollowing as characteristics: of a mathenstically literate

person:

R \ 1. . He underytands and utilizes mathematical
methods of inguiry in arriving at solutions of
_individual and social problems. Heé appreciates
the process by which new lmowledge in mathe-
matics is produced and he regards truth as tent-
ative and experimental rather than absolute.

2. He understands and utilizes the concepts
Pervasive in mathematics in his daily.living.
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3.. He understands and appreciates the increas-.
ing role of mathematics in interpreting, and
* proving the culture. @ f‘,}
‘4. He has command of the:fundamental mathemat-
ical processes and utilizes them in solv)ng in-
dividual and social problems. (p. 4 }

- Forbes, (1978). defined mathematical uteracy as the
ability o solve reasonable simulations gf simple real

world problems involving counting, measurement, and percent.

"He emphasized that central to this 1iteracy, is the commit-

ment to problem solving and not merely.exercise worki,ng.
(p. 96) . ol

A question to be raised is 'How far’along the road
16 mathevabiont iikeracy’ s defined by Alberty, coh va
bring the non-university-bound student?’ Greenholz (1968)
. 70) claimed that many of the would-be-high school drop-
outs are fiow staying in school because automation is elim-
jnating the unskilled jobs. With more and more of these

students remaining in school, this decision’ of what mathe-

matics they should learn is becoming quite challenging to

educators. In order to answer .this question, educators
needed to sgitle on some major uﬂectives of; or reasons
for, learxé,: any mathematics.v However, reasons are numer-
ous and varied. = i

Schwartz (1974, p. 42) stated ‘that the main reason
for learning mathematics, aside from school requirements,
is to acquire some tools for handling problems: learning

to analyze situations and draw conclusions about,ther{ that




[ help shape Puture actions.  ‘Fehr (1974) stated that the
mathenatics we teach the ‘students today should bei

,.v.relevant to their needs.in the socisty of |
tomorrow in which they will live, To this
end, we must first of all be concerned with . "
the' development of the intellect - the
ability to. do cognitive ‘thinking. The mathe=
matics should develop the human mind in its
. capacity to understand and interpret numer-
ical, spatial, and logicdl situations and. to ' .
approdch problens with'a scientific, ques-
. tioning and analytic attityde. (p. 27)

Many* feel that there is-a fundamental obligation
for the mathematics-cufriculun to expose all students to
the. intellectual values of mathematics. Braunfeld (1973)

- .. summed this up by stating: »

A student. has been shortchenged if after 9 -
i —12 years of study of mathematics he leaves .
school with the notion that mathematics con-
sists of a large collection of routine and
boring algorithms that enable him to get
‘correct' answers to certain, usually con-
trived, problems: We contend that all child-
ren should be introduced to the discipline
called mathematics.... We submit that a mathe-
matically illiterate person will have to live
his life in a world many. of whose t\mdamentﬂl
principles are beyond his grasp. Without
A mathematics' a person is culturally depnved
% (p; 43)
'l‘hls view implies that all mathemartics courses

shnuld be geared to instmcting students in as much ' 'pure’
mathematics as they can handle. Bohver (1971) found that
mathematic‘ians have %rongsr ivrererence than teachers for
obje‘ctives which appear to be most closely related to'the °
" traditional college preparatory algebra and-geometry.
Teachers have a stronger preference -than mathematicians

for those objectives related to reteaching computational N
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<0 =" skills"and social mathematics!  Relative to computational:

skills, those attending the Cambridge Conference on Schonl s
y " Mathenatics (Gosls for School'Mathematics, 1563) declared

that they were definitely opposed to the view that v":l’lg"l main
objective 'is proficiency in ‘arithmatic ‘calculatbion and said

that algebraic mamipulation is essentfal to thé study of

mathematics. Scheffler (1976) said that even though cal-’

culations is-very important .to mathematics, it is: not mathe-

matics and "the great gulf between mere calculations and. .

problem sulv{ng occurs within the subject, n§t beyond it". “
L (P 209) : . . 5 R

b The above exemplifies the'arguments asto’ the |

airection that nethematlos sHoild take. Dhess abguments. -,
" ceem ampliffed when 1t comes to -defermining the objnctives
and content' for-mathematics programs Tor the general stu—
dents. Eseentially, there'ars two factors: one which /
supports the' 1dea of training these students for specific
Jrees kna teveryday® life while the other argues for edu-_
éating‘them. to their full -yaten%ial. from the discipline of
pure nathematics. Concernirg this,, Forbes (1972) stated
that: ‘ :

Training is narrow but detailed. Education
; . is broad with less detail. -Fraining is
3 i ‘timely; education is timeless... I beliéve
asting & studenten tine by tralaingt him
asg if he were going to spend his working life

doing . long-division problems - or factoring
. Tuda;;j).cq - or getting paid by the problem: -
P. ) S
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with s\xch Vien .

There have been . meny different views expressed

concerning mathematics for the general ncudant: many ﬁro-

. _grams- have ben suu'euted and tried.  Johnson and Rising '

{1967) suggested thn thereq.krnur basic types of general

’ mathematics coursess |

1. A course thﬁ.‘b reteaches cquututlonal skills.

2. A course that teaches the good mathematics of

the, college prepnrltory courses but t aches it at a slowar

pace, _ with more concrete examples, less ‘stress on preeug

lunguage and simpler problems-:

s 3. A course orgam.zed around a vocational Area,

such as shop ics husiness 1 nursing

mnthematics. or mathenatic: ‘for home economics.

L. - A course built around the mathématics which the

learner will need as a citizen, a worker, a consumer.
Boliver (1971, p. .5) stated that in his opinion |

the majority ‘of general mathematics courses fall.into some

combination of these courses: Quite a bit of literature

relative to this wholq area is op:.n:xonrted; that is; one

-tinds many articles expressing the views and auggesuor{s

of the‘ writers. ‘The remainder of this chapter will deal

Dodes (1967). in his dlscusslon on tno “Second .

Track® stream, made some comantu conouminq courses set up

" along the lines as identiﬁsd hy JOhn!on and Rising. or
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some it ion of these ies. The; following is
typical. of what he.said: e

1, Diluted Algebra and Geometry: These
courses are in effect the regular academic
courses. watered down... These courses are defen-
sible when the difflculty lies. in preparation

+ and ability, and when there is a chance that the
student will continue in mathematics after “the
upgrading procedure. 'Some general mathematics
courses are, in reality, diluted ninth grade
a gehrs and tenth. grade geometry with the minimum

11 requirement and even less concept require- .
7 'ment. -These are indefensible.

2, Rehabilitation Courses: These are the hodge-
podge ad hoc _courses... shored up with some
skills and minor concepts from the regular acad-
emic courses... In‘'my mind, I call this 'Advanced
Sandbox S

3. Remsdial Courses: Nothing good ‘can be. said
about remedial courses:.. There is absolutely no
reason to believe that students who did not

learn by some approach the first time will learn
by the same approach the second, fhird or mh
»t:une

'S Accountlng and Bookkeeping Courses: These
- courses: arose when departments of mathematics i
confessed failure and turned to the business
department... All of this may be useful, partio-
ularly taught by a person who knows something
about them other than'the bare arithmetic, but °
- none will claim that it .is mathematics, In’ effect,
this move deprived the student’ of an- 1mpurﬁant ‘&9)
2

facet - of our ‘culture - mathemstms‘ (p 2
Thuse supporting ‘the views ,of Dodes would suggest

+that the mathematics taught to tha‘/geneml student Ehould
be taken directly from thg dismpline of pure mathematics
but that it should differ in degrée and kind from the univ-
ersicy preparatory mathematics programa, Opponents of
these views would argue that ma?hemtics for' the genéral

student should be' designed as a pre-training course for
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particular vodations. In 1968, the' ‘Neiton, Messichuetts,
schools offered a ge"n;rnl (‘:‘our!a ‘where Basic lhthel;stics 1
“and Basic Mathematics II in the’ sequence were essantially‘ 3
pre-algebrn (equivalent to a. modem grade’ seven ‘and night)
Consuner mathematics-for seniors only - a half-year tourse - -
. . ' ol‘fer:‘ed each samaster - contained the social applicanons T
| of remedlal arithmetic needed to solve everyday problems of,
;he‘ adult in our society. PFerguson (1968) stated that ithe
‘ba‘sic philosophy of. this was that . ! k1 h

¢ .+v.. & course must be available to any atudent
= SRR “each_year he is in high school; no matter: what g <
i o his level of ability and achievement in mathe- o
matics. They planned Tor courses which con- "' .
- . : tained as ‘much structure of -mathematics as the .
- students could handle but these courses Wwill ¥
] . be -slanted toward the practical mathematics used i
4t . .in many apprentice training programs. Hopefully
3 N these. courses will be taught cooperatively by a o
e ‘. 'mathematician and a shop-man. “Plans are to :
spend possibly two days a week on the 'why' and
the structure of ‘mathematics and two days  on e
; . g .. practise using problems of interest to each = . {
% V- : siudent. (p. * |

The 1960‘8 saw cmsldarahle disnusuion and. debate

S e type of mathematics for the general atident . ‘Many "

{ . "% " 'of ‘the proposed and existing programs cane under critical
% . analysis. ‘Two specific recomendations nade at the SMSG
Conrerence: were: 56
1. Three assusptions, Tone sosspted, seasiaing !
the prugtams for students of low ability should be rejecteld. - | -
= Dhege assunptions are; (a) the’ progran should ‘be rn\mded :
i on d;illx (b) the children should not be required to

thinki (c) the program should involve little or no ireading. i




2. The progtn should be :mj.nnr to courses for
the Mgh nbiﬁty pupils. (School Mathematics' Study Group.
1964, p. 125-126). - i

Alverty (1966) .suggehad sope shor s of pro- &>
grams including those of the SMSG. She said that such.

programs did not adequately take into account (1) the kind
of ‘individual we want to develop; (2) the two iritegrated

"aspects of educetion - general edubation and: ‘speciatized

sducation; and (3) ‘the role of mathematics i our culture
end its significinée In the life of thé individual. (p: 426)

".She :.1\ there was-too m;ch cnneern for the : questian 'Cnn

‘.the math ematics be leatnad"' rather chpn 'Should everycna

" learn 1t?* e e

<7\ In the Geals for School Mathematics, (1563 it was

--stated that some 6f the topics proposed for the high school

had.become part of what everyone .should know in order to
understand the complex world in Which he lives. It suggest-

z 3 - .
ed thats

.. In addition to the basic algebraic skills, an
educated person should know about such things

as the likelihood of an event, the relllb:l.lity

of statistical reports, rate of change, an

averages. The problem ofvstudents dro; ing 5
out enters our consideration now end provisions -
are made to fi" those who do leave the main-
stream the kind of mathematics that will be
useful to then and whleh will develop in them

he structur nndpcmeruf

an
mathematics. o 15

Sam educators d.lsagrae wlth ‘the nbnvn as being a

'y part of & cs px-ogru for ths- genex‘ll ;
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i atudent. 'Instead they suggest f.h&t such a student should

be taught enough mathematics to give mimimun competency. .

%+ . maylor (1978) indicated that if we initiste minimum con- - : i

5 petence requirements, then we_ can expect to see nore mathe- 2

2 - ‘matics courses, asic skills and consumer skillu. Some

° arguments prevalent in the 1960's.t3vored such 'sociullzed‘
. or ‘consumer’ méthématics programs. 0'Beirne (19?1) -
typinad the 'views of mln,v educators coneerning the types )
’ ut programs to offer when he said that

- The dominant objective of school mathematics

A education should be to make: as much insight

! as’ possible rub off onto those who will depend
on their schooling for .a. tlge fbmal mathe-

. ; matics Instruction they a:
LA P Undue, stress on applied mathematlcs - snmetimes
N F “ by allegedly practical advocates - is misguided.
k © . * The specializations of today will not be those N

of tomorrow. Those of tomorrow - ‘as yet un- .
known - will, however be based firmly on some I
of the fpure mathematics of ‘today; and this has 3

“to be remembered when we aim to prepare child- |
4 ren for their whole life, and not merely for |
©io 7 ‘their first job.. (p. 23) i

s 4 Toe O’Baime and many others: udvoened that ntho—tlce !
3 . should he taught, not merely on the ground of its- utility
purpcses 1\1 everyday affairs or &s' a means to, & job, “but |

<+ v .. that each student ghculk} be glven the mathematical ideas
ang :;;nncu;m'wnxch Bovern the world, -Boliver (1971) re-
Te g ) poptsd that a survey of 1ndustrles in Ja.mestcwn. Ne@ York,
) L was’ conducted to identiry the mathmnutical cuncepts needed W
byd;he workers in order to sgt up & program. The recommen-

e dlitt.lbhs of thi,é study - came hrgder-crit.lcism. However,

- Boliver pointed out that there were at-least two-fallacies




" thiought has gond, into the

" four mein reasons:

to-the status-quo approach. They were: .

- PFirst, industry might require a greater-use
T of mathematics if the workers had greater
ability in the subject. Second, when the pre-’
sent pupils are- adults, a greater knowledge » -
of mathematics may be demanded- of semi-skilled
workers than is’new-the case. (pp. 38 - 39)

silpuon (1957) asserted that the notion nr ‘educating
a man to adjut .him to any parﬂculnrQine or place is
foreigh to a trua conception of education. . He cu_ntinued

by saying that: 3 .
Ed

The materidls’ and ideas of the present ‘must
be used, but the mathematics' we teach will
deal with basic ideas and processes sure to
be of value in the environment of the/future...

" “If the essence of the genersl education lies -
in the basic needs and wants of men, then mathe-
matics has'a larger potential conerhublon
than figuring taxes, keeping a budget, under-
standing the national debt, or appreciating the

" - measure- of 11§ht waves, as important as they
n-m p. 15 l

n- l:.uxc Mathematics Progz-n in use in Newfoundland
secondary schools, particulerly in grade ten, emphasizes
*social' material. Much hasbeen ex}iresaed concerning such
matertal in matics programe. (1970) felt that
accial upplicntions of 'uthematicu might be rdded to the

ccllege-premrltory sequonces. There could /be a semester or
3 /

a year course for seniors in what might be called 'consumer

mil(;helnt}cé' wnsun (1960) questioned vhy, despite whatever

ion of such

courses; we still were go far rron uuz- goul in mthemntica
for this type of utuK » He smestad that there may be P




"'1. Courses in consumer mathematics do include
many socially useful topics, but these topics do
not involve enough real mathematics.

2. There is no reason to believe that high -
school Students find these social units either
interesting or important. -. .

3. High school teachers, burdeneéd by réspon-
sibilities, cannot spend a lot of time seaz‘ching
for new socialized material.” .

4. We are living in a period of such rapid

& change. that we cannot possibly plan an-education
v yrogram m;n the basis of social utility. (pp.
— 521 - 522

Wilson -oonolided that wé have no chofvs but to turm
to mathematics itself for the source of our teaching, re-
gardless of the nature of the student body, He pointed
out that the teaching of concep{s is cenmtral to all mathe-
natics courses and that "mathematics for the college-pre-
parsto;'y student and mathematics for ‘the terminal student
W1l differ only in degree™.  (p. 522). :

In the Arithmetic Teacher, (National Council of Super-

visors of Mathematics, October 1977) there was prese‘ntad a
position paper on basic mathematics skills. They proposed
ten basic skill aréas; (1) problem solvings (2) applying .
mathematics to everyday situations; (3) alertness to reason-
abléness of results; (4) estimation and appraximaﬂom (5)

appropriate computational skills; (6) geometry; (7) meas-

urements; (8) ‘reading, interpreting,.and ing tebles,

charts, and graphs; (9) using mathematics to predict; and

(10) computer lltai‘acy; This proposal drew attention to
skills'which would have to be considered in the dev‘elnpmant
=T 5

52

’
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of any m-thamﬂc} prognm

.Thug, we find that there are ardent advocates of
+the general §tudent learning *pure’ :athemlti,t;_s ‘and not
being subjected to studying coritent which basically applied
pre;highvschool ma’t‘hen_wtics to consumer oriented material
and advanced very 1ittle in pure nathenatiq,s* of course,
there are opponents of this view. Zant (1949) gave his
views .on the mathematics that was needed by the ordinary
citizen: In summary his suggeselan!,/werg as rolllcws,

1.  The content through the eighth grade: emphasis
should be on the meanings and unrlsr‘stnndings, but close
attention must be paid to skills and knowledge.

T Functional competence: this included thefunda-
mental operations with whole numbers, per cent, rractions_,
dedimals, ratio, tables, statistics, geometry ideas, meas-
uring, formilas, signed nunbers, similar triangles, and
-athamancs of the. home and business.

Zant felt that if students forgot these things, °
then it was the responsiblity of the secondary schoul to
reteach them ‘in the }gope that the constant exposure would - .
eventually result in the drvelopment of the desired skills.
He stressed the basic skills-oriented 'program. Sobel (1967)’

* aisigreed with this view by stating that : -

Not only does this routine fail to produce

skills, it also succeeds in killing any in-

terest these youngsters may have had for

mathematics. ~Por the low-achiever such a'

program proves to be dull, deadly and des-
tructive of all interest - with emerging




34

dmcipline problems. (p. 7)
Sobel (1959) alao had pointed out that even courses that '
: h_ave a.heavy emphasis on concept building are firm.in theixj
. insistence that the basié skills must accompany the ideas. '
Sobel did not imply & lessening of the importance
~of skill development, but he indicated that the art of
teaching included working with students toward the mastery ..
of these skills in ways that make the task scceptable to
both the ‘teacher and the students. Colerus (1968) also

felt thatl the general student should know more.than the

£ 1 skills and ics. He exemplified
this view by commenting; -
/

N It is an extremely unsatisfactory state of
affairs, almost amounting to scandal, that
a reader. should Ve frightened and put off by
‘a Tow of hieroglyphics in the middle of a
serious treatise or that he should have to
let a small number of the initiated: finish
their readings whilst he can only stand by
and’ shrug his .shoulders. I am not talking
about an{ on such a high level as theory
of- relat: vity or the quantum theory but of
mathematics which might appear in any medical
or. economic journal... Besides, mathematics
crops up much more slyly in everyday speech.
(pp. ix = x B

Bell (1974) claimed that all students need a sound

mathematics base that goes beyond mere .computational

s¥ills. They need such'a base "n order to understand the

many important ﬂecisions ‘they would have:to meke in' thalr
personal and -public lives. Every student, he suggested,
must be provided with a base such that additional learning

of mathematics can go from there. 'He provided'a list of
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what he considered to be’minimum residue for every person
from the school. mathematics.experience. (See- Appendix B).
This list included.fopics such as; the main use of numbers;
use .of computational algorithms; 'relati;aps @Mch @s equal,
similiar, ‘congruent, and subsets; use of variables, fundd-

méntal probability and descriptive statistics; geometric

relations; and interpretation of informational graphs.

Dodes (1967), in giving. his views of the liberallerts app-
roach to mathematics, gave what appeared to him to be arong
the 'big' ideas which seem important. ' (See Appendix C)
Included among these topics are (1) mathematicians, (2)
the basic nature and laws of numbers, (3) interpretations
of ‘graphs; (&) making and solving equations, (5) indirect
neasurement, (6) logic, and (7) experimental geometry. and
tech}niqnes. . ‘ (R i

' Weiss (1969) carried out a study whereby he gather-

- ed the opinions of 172 leading mathematics educators on

what mathematics should be taught to low-achievers in.
junior high school. . He sent each person a list of forty-
seven possible topics and the respondents were asked to in-.
dicate on a five-point scale their opinion on the inclusion
of each' of the. topics in the program. A rating of 1 for

any topic meant that it should not be included; a rating of
5 meant that it should be included. Ratings of 2 and 4
showed a leaning toward non-inclusion and inélusion, respec-

tively, while a rating of 3 showed doubt. The topics =nd
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the nature of the recommendations for each topic are shown
in Appendix D. Generally, the Emdy tended to confirm that ’

e conflicting views on what mathematics is-most =
\ suitable for low-achievers. There was an especially éeep

& division of opinion as to whether topics often associated

\ with 'social’ mathématics should be taught. to low-achievers.

Wilson (1960) listed a few topics which he felt

‘appeared to qualify as good vehicles for developing under-
qtandings of mathematical concems,v}ind at the same time,
hold the Btt?n‘ti?‘l of the students who probably will not
"continue the study of mathematics beyond high school. These
topics are listed, along w1th some comments in Appendix >E.

‘Wilson emphasized the teaching of pure mathematics with

concepts Torming the core; however, he strongly. suggested
) © that when ench topxc is tuught. some relationship with
ordinary 1ife Actlvities must always be shown.  These
npplxcat).onu are not to be the main upects of the course,
They are only peripheral and motivational..
Bdwards (et al 1972) suggested a 1list of minimum
‘ae *doing® skills that every ‘enlightened' citizen should
i ) possess. These skills (see Appendix F) are in the areas

6f (1) numbers and numerals, (2) operations and properties,

L 3 matical nces, (4). geometry, (5)
: .. _7(6) relations and functions, {7) probebility and statistics,

(8) graphbng, (9) mathematical reasoning, and (10) business

and ‘consumer mathematics. If the general student is to be




‘an enlightened citizen then advocates of Edvards' views
would 'include the above topics in a mathematics program'
for them. . ¢

’ Programs have been deviged which attempt to incor-
Porate such skills in a reasgnable bala.nc,/‘e.' One such. pro-

gram was used in high schools in Baltimore, Maryland.(see

" Appenaix G). Gerardi (1965), in discussing this particular

program for below-average pupils stateds /
We believe that the mathematics courses. should
be related to probable needs of the lives of
the students. Subject matter should be present-
ed so as to stress key ideas and basic skille
in order that post-high school study will be : '
possible. The program should be designed {fo pre-
pare il-to handle effectively the mat
Rasiodl problems and experiences he will pro-
. bably meet in later life. ..(p. 27)

In Baltimore County in the 1960's a "banded" approach .
was used in teaching mathematics in.graded 7 to 11 (N;cionsl £
Council of Teachers of Mathematics, 1972). This approach
was -based on the assumption that slow learners have a limited
spen of at‘tent{on. A lesson normally had three bands. Band
I, averaging (- 10 minutes, provided activities which
attempted to. maintain skills and to arouse curiosities;.Band
11, lasting about 25 minutes, dealt with the major topics of
the day; and Band III, averaging 5 - 10 minutes, proyided
activities sich as puzzles, games, tapes, axjxd sk;%l klt/s-.

/The intent was to keep the students involved in learning sct:
ivities from the beginning to the end of the class.

In New York City in 1968, a computer-assisted instruc-
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‘tion:(CAI) program had begun (Natim_&l Council of Teachers
‘ of Matheriatics, 1972). This progr;m was devised:for the'
4low learners. The CAT assisted the teacher by providing .-
daily individualized instruction to large numbers of stu-
dents. | This applied modern tachnology to the claesroom. -
The computer used the information given to it by a curri--
culum author to drill 192 students simultaneously. Each
student - wss given lessons geated to his won learning ability..
He vas asked questions hard enough to make him work .but ‘not
too hard for him to answer.

. In Highlsnd. New York, the high school offerred a
statistics course for the nm—college—bo\md student (Gallag-
her, 1979).  This course included such topics as correlation,
\variability, probability, analysis of vériance.' and linear
regression analysis. She felt that the key to success was
' that the pace was vefy slow with a constant check. from stu-
dent feedback, 5

In santa Fee at Des Moines High School, 9xperiment‘=
with, programmed mathematics were carried out.. (Morrow, ™
1965). It was.felt, though, that by using such material too
‘many students were missing too much of the teacher-pupil
relationship and closeness. Such mathematics would best be
used as supplementary to the regular classroom situation.

Around 1967, the Sir. R. L. Bordon Secondary Schbol

was built in Scarborough, Ontario, to accomodate low achievers. -

(National 'i:'oun’cii‘of Teachers of Mathematics, 1972). Here
+the ‘mathematics laboratory was utilized whereby the students
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were in shop-work for half the day and’ in academic classes.
for the other half. ' The activities in mathematics would
involve drill, the.use of calculators,’ skill-buildgr- film-

strips, overhiead transparencies, computational skill-building '

kits, tape recordings, and prug’rammed\laarning bmaterials.
Each topic would last for 4 - 5 weeks. The teacher chose

the program suitable to the needs and abilities. of hig class.

The, mathematics topics ranged from geometry, algebra of sets;

- and arithmetic to’ budgeting, mathematics in shops and the
home, insurance and tsxatmns

In the early 1960's, a mathematics _Program for Jlow
athievers was developed for the public schools of Fort Vlorth.
Texas (The Low Achisver in Mathematics). The. program was

Y

‘besed on the assumption that low achievers can learn good

and strong mathematics, but slowly It ap-rpad the equivalant
of first year algebra o'v?r a two year period and includpd
elements of geometry, trigonometry and statistics. 'l‘he pro-
gram was designed to be flexible enough to allow a student
to 'Leave the Drogran after grade 10 and go onto' a college-
preparatory program in grade 11.

In the summer of 1966, Maryland taachers were 1nvited
by the State Supervisors of Mathematics to provide some
soprc:s of ideas and information for teachers of general

- ‘mathematics (Handbook for General Mathematics, "1966) " The
tesultiwas a l}andboo\k which was not designed. as a textbook

nor a course guide“hut merely a source of ‘ideas and approach-

<
i




es to mathgnat,tcs for all teachers of general mathemdtics:

‘The materials were in'the content nreae of natural numbers,

dntegers; rational numbers, and geometry. It p?ovided games,
activities and miscellaneous materiai dealing with such items
as probabﬂlity. paper folding, finger computatian. and magic
squares. | ' . : R

3

The sbove indicates some idea of the efforts made to
improve mathematics for the slower students. However, there

"was not complete satisfaction®with the results of these .’
" efforts: .The questiem of whother students could perform

practical arithmetic computation tame into focus. The NACOME

Feport. (1975) stateds.

' Development projects respondins to this call.

“‘have focused mainly on pedagogical immovations
$o meet. the special need of slow-learners. .-
variety of activity, physical embodiment of
ideas, low reliance on reading, more practice
arithmetic skills, motivation by practical
utility of skills, etc. As a result, logical '
strncture has often ‘taken a back seat to peda-
_gogical pessibuities in rleterminlng curricul-.
um content. (p.

Hestiood (1973, p. 696) implied that: instructiorial

-'materials written by people actually teaching the students .

should be more appropriate than those. written by someone
writing for a éhgnreﬂcav student body; furthermore,
thex{e should be| a balance between dfill and explanation.
Ogle (1970) felt that the content of programs for low-
achievers should i clude. interesting review of 0ld topics,

‘new material, and engaging drill. He said that *the
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" enphasis should be placed on, students participatiun through
a'variety of 1esrning experiencea' (p.-305) including WOrk
in the mathematics la‘butnory, games, and diwcovpz-y act-
ivities. $ 1
Thé 1960%s”did show & fomzsing of attention on. the
muti.emstics prograrns /for the general students..: It was re-
cognized that too little attention had bekn glven to these

educators] were not in com-

students in ‘the past. However
‘plete sgreement as to the type of mathematics these students

should. study in high-school. . ki

Summary .
" Relatively little ‘work had been done’ on programs

_for the non-university-bound student prior to 1960.. In
fact, as @ result of a study of the mathematics objgctives
“in the United States from 1920 to 1960, Boliver (1971) re-
'poited that the only major change +o be found was the crea-
tion of the general mathematics course at the ninth grade.
level.. Not until the 1960°s.did any really significant work
and recommendations come.to the nor;t.

- Material written since 1960 Lndicated two major
schools of thought concerning the types of progmms for -
vthese students. ' (ne supports a wtilifarian view of mathe-
matics where the major objectives ehJuld be (1) to produce

students who are enlightensd in the %V{arydny consumer -

st o




warld. and" (2) to yroﬂuce students who ‘are. proﬂcient in |
-arithmetic calculations so as to be able .to nove or‘q to. - 4
‘specific Job or skill training. The other proposes the <
study of mathemtiu for Lts own sake. This view Jpppqrts

the belief that; since it is difficult to datemi;e/i,axac@;]y

what | cs will be ¥ for jobs in mzéu years

and to detemi‘ne what mathematics indivi.du-ll stydents will

need in later fe, than it is the ubligation and/ responsi- -
bility of the scho-éls to teach these general Etucentﬂ‘ from»
the discipline' of pure mathematics.” The. opiniong .in.he ‘
1iterature reviewed by the ressarcher seemed to su‘ppolv
this_ latter view of ‘the.type ‘of program for the gener:

A dominant inference drawn from the literature was

stu-

dent.
*'that students, taught. from pure mathematics, should be lee

tq 1y handle the & . cs required torlspeuiﬂc i

role training whén the need ar:lsaa. " g { .
Uhvlous from thiq Teview or uterature is \'the need

for nddixiunal studies. This was pointed out by De\ssu‘t

(196&) When he saia . foe L \
Such studies, which are likely to ptovide \

~'valid conclusions upon which to bass curri-|.
.cular decisions, must become standard rather
than unusual if future research in mathe-

' matics education is to make exceptional con=-|
tributions to the improvement of instruM:ivn

(1,,“‘) 32 5% \




 items into a nonunive

¢ g cmm-m 111
DESIGN \OF THE STUDY-

. ‘This study vas designed to,answef questions pér- .

‘taining to®the perceptions of mathematics teachers from,

Newfoundland high schools and trades school.relative ‘to

" their opinion e’oncerninithe inclusion of given content
5 T

y. preparatory’ program’ for grades

9, 10, and 11. s , P

In order to.answer these questiuns, 90 examples of .
content -items, for sucha general program were identifigd.
They were categorized in eleven different areas of mathe-
matics. In order tu encaurage the grsatast possible num-
Jber of replies l‘rom high school teachers, these items were‘_
randomly: placed into two groups ut‘ ‘&5 items each. Each
group of itens formed one questioppaire. These o ques- -
tionné‘ires‘ were used'to obtain the 1nf$rmaﬁ‘don rg‘om_the two
groups. 6f teachex-s. g

N L v ChiapeeE deserllﬂ:ions of ‘the formulation: of
“the list of content itens, thy: selection of the semples for :
the st\l\‘ly. and the. administration Of tha 1ns‘tmmsnts Lre y

Prosented. ! ] : o

Choosing the con’ ent Lems

The llat of pouible content items .used 1n thls.

stlldy g devised as a result of'a 'uview of litermture

pertninl.ng to the 'ganaral‘ or non-lmiversity capable stu-
! ' L




(dent. Special reference was made %o the writings. found
"in’ journals: published by the National Gouncil of Teachers
of Mathematics (NCPM). In particular, note was mede of
writings of Bell (1974), Coleris (1968), Fdwards et al
(1972), and Weiss (1969).. The content itens used in this
study were not direct reprints i‘rom any one source 'bnt
rather ‘they were 'a synthesis of those from different sources,
including some based on the experiences of the writer.
The list of content items vas intended to bé fairly
comprehensive ‘although the nature of the stud’y, l;y_x{ecesa-
™1y, 1imited its extent. ' An attempt was made to avoid am-
biguity and’ to. clearly state the intent of each of the con-
‘tent items. Although this study dealt with a general mathe-
matics program for gradas 9, 10, and ll‘*ntemm—wma‘de’v_(
by the writer _to suggest to the: respondems the grade level -
at which any content item should be introduced or whether
the development of any content item should t,ake place over
2 one, two, or three year period.

There were a total of 90 items. in the list. (See
AppendixP) This was not ansexhaustive list but merely a
sample, of items. An initial list of fewer than 90 content
nems was subjected to careful study by the: writsr. his
program advisors, and & small group of colleaggxss. 'l‘lu:
wag done to eliminate any repetitions and ambiguities a.nd
to find any possible snrl practicsl extensions to the list.

A ssmple quastlannaire was studied 4’y a puot grnup of
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i teachers whe were asked’ to assess the questionnaire with

" the aim af improvuxg it. From. “upis 6 Yevinel SuestISIPRIES

contaimng 90 1tem5 was preduced for adm1 istration. These'

items were placed in eleven categoriesy A - performing

“operations-én mumber system; B .- recogniung propérties uf

given numhe\r systems; C'--arithmetic computation; D - number '

theory; E - algebraj F - geometry; G - trigonometry: H -
seasnsomerits, T~ statisticdy ¥ < business and consimes
mathematics; and K - logic. yo B

The ‘Ltems vere placed in ‘these categories and then
numberéd, in ordes, from i fo 90. In Ghaptéer IV, individ-
ual items are frequently referred to by lefter'and number. .

)
The letter identifies the cateégory, as described above, in.

hich—the it s found—and_the_number_distinguish it
from the other B89 items. No two items were assigned the

samg rumber. . For example, Item E33 refers to the thirty- .

“‘third item in the.list of items and it is found in Categdry

E (algebra).

The_instruments

- The respondents were asked to gonsider the given

possible content items after first 'having ranked from 1 to

'3, in perceived order“of importance, three aims’for ‘a

general mathematics program being studied by the researcher.
This ‘was done in an attempt to identify what these teachers

perceived as aims for such a program. These aims. weres
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(a) Everyday living: to provide a program which
emphasizes the praétical, socizﬁl, and computational as-
pects or skills i aate necessary for everyday 1iving.
(b) Vocational: to provide a progren which will
provide the student vith mathemstics concepts ensbling
them to enter the vorkforce or to begin studies at'a voca-
tional or trades school in courses which the Provincial
Division of Vocational Education has described as requir-
ing one full year of studyf.),'i\\;
() Remediai: % provido a progran which V111

™ offer remedial work to Etudents vho have experienced diff—
feulties with mathematics and will offer them the oppoqtun<

.1ty to return to an. academ{c mathematics program (i:e. the

program or. its equivalen

___present Matri

The 90 content items were pluced randomly by means
of random tables into two forms, each of 'which contained 45
items. o attempt to categorize the items was made on
these forms. ‘(See Appendix N and 0). .Opposité each ften
' vas 'a scale from 1 to .5 and the respondents were asked to. -
rate each of the items using this scale‘ which was. defined
as follovss ’ .
*1 - definitely should .be included. in the program
- probably should be included in the program

=~ undecided : ) o §

- probs‘bly should nnt be included in the /program y

TR E W N

- definitely should not be included in'the pro-

gram.
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An effort was made {o ensure that the respondents
would recommend an item for inclusion in a general ;{romﬂ‘
from the viewpoint that it would be considar;d\ as a core
r/toyic and not 4in the program merely for the purpose of 1
éxposing the students to the topic. This was attempted|by
means of a letter forwarded to each respondent.. (See
lAppandices J and K). A follow-up letter was forwarded to‘
schools f?am which replies seemed slo\r‘l' h’l‘ céming., ‘(See
‘Appendix L). k !

Bach form contained two quutions‘. The first ques=
tion‘ asked el;oh respondent to state any'aim other than
those stated which he felt such a program should meet.

The other invited each respondent to state his general .,

views concerning the need for such a general mathematics

program’ es described in this study. == =

The teachers were also asked to complete a sheet
whereby they would give information on ‘their teaching ex-
perience, educational bnckgm\md, and age. (Sa_e Appendii:-
m). ’
Population and sample - N

The present 'nud;.' xn;olved mathematics Instructors .
who were teaching in various high seht;ola and trades schools
t)r‘roughuut the province of Newfoundland. These groups are
referred to as HST and TST, respectively, throughout the
remainder of this study. fhe trade school teachers were
‘those ‘tuchi.ng* mathematics to students of various trades. .
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This group did npot include those teaching only the sh;dents
on the high school upgrading program. As this study was _
concerned with selecting content items for a general mathe-
matics program, the population of trades school teachers
was restricted to those from district vocational schools
and eliminated those.from the Mathematics and Computer

* Science Department of Memorial University o!: Newroundlemé.
as vell as those at the College of Trades and Technology
and the Collége of Fisheries. Some were rebtricted from

the population because their- experianee involved students

from an academic mathematics program, at least in the great '

“majority of cases. Therefore, they were eliminated on the
assumption that they might be biased toward -the academic
prograrls. In any event, it is an assumption of the study

“that the great majority of high school students from the
Basic' program who move on to podst-secondary institutions
attend district vocational schools.

From discussions with a principal of such a dis-

. trict vocn{'ional school, the researcher discovered that-

most such ‘schools have only one teacher of mathematics for
the trades students. However, some of the larger schools
may have two such,iﬁstr\;\ctors. A total of 16 districf !
vocational schools were contacted. Ra‘plias were receiy‘e‘d
fron 14 schools and 17 instructors. e

The papulation of high school teachers consisted of
those teaching muthemnics in the high school grades in the
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‘province of Newfoundland. 'The names and addresses of ali
school  boards: in the province were obtaired from one school
board office.  The mames and addresseé of sohools containing
high school -grades were obtained from these:school boards.’
Schools from different geographical areas of the province
were contacted by mail.' This involved 25 schools, includ-
ing some of the larger city High schools and some of the
smaller rural high schools, from th.e eastern, western, ;e‘;;-
tral, and.northern sections of Newfoundland, The exact
numbers of mathematics teachers on the staff of these schools
were not Known; neither was the mxact numilr of teachers
contacted knovn. Questionnaires were forwarded. to the
"schools. Replies were received from 23 of the.2$ schools

and from a total of 64 respondents.
\

The administration of the -instruments

g The questionnaire was ready to be forwarded to-the
teachers on May 5, 1978. . Due to the lateness in the school
term, _@hé‘most efficient and quickest way of. contacting
FespHAsES WaS b0 MALL AHe!quUesbichRALPLE To! the. PANGLPATE
or mathematics department heads of the schools involved.

In order to encourage the greatest possible number
of returns from the high school ‘teachers so late in the
school year, the original questionnaire which contained 90‘ "
content items grouped in eléven categories was placed.on
‘two forms each of which contained 45 items randomly select-
o4 trom e origlned.90. Thers wis ro categorization of
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thése items on these two forms, and there were no repeti-
“tions within any one form nor between the two forms.  The
forms were mailed to the high school principals or mathe-
matics ‘heads on May 5, 1978, and they distributed them to
theif mathematics teachers. e

Since the population, and therefore the sample,
which was neurly the size of the population, of ‘trades
achool teachers was relatively small, each respondent was -
asked f‘“ complete beth _rarms{ for the total of 90 content
items. ' These were also mailed'to the district vocational
schools on May 5.1978.

The. task ‘of each respondent was, first, of all, to
rank the three stated aims in perceived order of importance

from 1 to 3. (See Appendix M) Baséd.on these rankings,

each respondent was asked to rate each Gomtent 1tem on'a
scale’of 3.to 5 by eircling a number on this scale situated . .
to the right of each item.  (See Appendix N) The scale was
‘described earlier in this chapter.. ¥ )
Most of the questiornaires were returned within two
weeks. After two weeks a follow-up letter was sent %o the
high schools and the trades schools which had not sent
replies by that time. (See Appendix L) This letter re- ’

quested that the principals and/or mathematics ‘department
heads their to’ complete-and

return thelr forms. Each school was provided a stamped,

self-addressed envelop. This follow-up letter resulted in
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some additional replies. Replies came from approximately
87% of the trades schools contacted and 92% of the high
_ schools eoﬁmcted—. > °

Analysis
“ Analysis of the frequencies of each ‘rating for

. _each of the 90 content items was carried out for the sam-
ples of high school and trades school teachers. These
items were regr_duped and pla;:ed in their Tespective cate-
gories as mentioned earlier. For each item, an index was
jdentified for each group of respondent§ in the following
manner. ’ The rating of each item was multiplied by the
frequency ,of that rating. .These partial products vfefe
added end then divided by the total mmbei of respon’d’entk\
for that item 3 -

The teachers from both samples were grouped accord-
ing to_ their rankings of the aims for the program.” Analy-
sis was carried out on each group. The comparison of
these groups is presented in Chapter IV.

For each content item for e§ch group and each sub-
grmx_]i a recommendation to include the item in the non-univ-

/ ersity preparatory mathematics program was made if the .
=" . assigried index was less then 2.5-and the number of respon-
: e dents indicating that the item should be included (i.e.
"' giving a rating of 1or 2) in the program was at least
_ twioe 'as many as the number indicating that the item should




not be included (i.e. giving a rating of & or's). /WA re-
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commendation to exclude ‘the item from the program jwas made

; | E
. if the assigned index was greater than 3.5 g.nd the number
' of respondents. indicating that 'the item should be excluded

was at least twice as many as those indicating tHat it
should, be-includeﬁ. If the assigned index was greater
than or:squal to 2.5 but less than or equal t0 3.5 there
was no decision made relative to a recommendation for . in-
clusion. - y . P

An ‘attemm‘: was made to observe any telu‘tiomzhip
between the ranking‘ that high school teachers gave the aims
and’ their univyve‘raity training, their ages, their general
teaching sgperiencea», experience with noﬂ-academic mathe- 7

matics; and their teaching-grade certificate. This was

done by observing the latter variables and the orderings.
they gave the three aims. ¢




CHAPPER IV
ANALYSIS OF THEDATA.

» . . In this chapter an analysis of the data.collected
through the use of the instruments described in Chapter

III is presented. The analysis of the data 'wa_s performed
“in order to answer the questions proposed in Chapter f.
The responses ’
b X The data were collected. by mail, The respondents

were asked to forward their replies within two weeks after
. ' recelving the questiomnaires. Most of the replies came

. withln that time period. A follow-up letter was seﬁt to.
the schuolu in order to encourage replies from teachers vho
nad ot responded within that two week period. This re- R

stlted in additional t!plxes‘ »It was hposszble-to deter-

mine the pex;centnge of returns from individu:ll respondents

as the questiomnaires were forwarded to the principals and -
mathematics department heads in the schools involved. They, ;
’l‘n turn, distridbuted them to their mathematics. teachers. el
However , 92% of the high schools contacted sent replies for

% a tutul “of 64 rupnndants. while 87% of the trades schools

y replied fur a total of 17 respondents. L 4

Treatment of the raumges for the groups HST and TS’I

4 g " The responses were tnmluted on ﬁ-equency sheet:.

v .53




each item for the groups HST and 757.. InTable 1 and Table

2 are presented :1 indices for each itemas.given by all

‘the high school téachers (HST) and all the trades’school
‘teachers (TST), respectively, Each index was calculated’

by multiplyirg eath rating for a given item by the.frequen-

o
|
|

. &y for that iten and then’ dlvicung the sun of ‘these prnducts
by the total number of respondents rating that item. Incl-
uded in ‘these t bles are the recomnendations ‘for these two

groups of teachdrs relative to the question of these items ey

belng included in the general mathenatics yrogram tor .
o grades 9+ 10, and 11. A recommendation to inciude anitem
was made when the, 1ndex was less than 2.5 and’ the number of -*

resporfdents fav, rmg {ncluston (i'e. rating i%-1 or 2) was

5
J
i
i
{
1

- ; at lesst twice hs many as the number favoring exclusion

{3.e. rating 1§ or 3)% T the- inex Was gGreater—tham 375~ ————
. with the rusber| of respondents favoring erclusion-at’least :
“wice as many. as the m-berrfnvox.‘i;xg inclision, a recommén-
dation for exclusion was made. -Otherwise, no ‘recommendation -
o was made. No donsideration. of the ranking of. the three aims - . 5 i
for the grogra, by [these tedchers was: made in ‘producing
- these two tables. ‘As described ‘earlier, the coding used to

Sin el b identify each iftem is such that the letter refers to. the - Bl kX

‘category of items to which it belongs and the rvunb er disﬂn— e
gquishes it from the other 89 items listed ' '




. Table 1l

Item Index and Rec_ummend‘;tinn for HST. ~
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Item Index and Recommendation for TST.
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¢ Bvident ﬁ-um these tnblnu was that there. was some’

ugreement and some ﬂisngrsemunt betwesn the views of these

two groups of tenchzrs. In order to gnln greater insight
into the distinctive features of the agreement und the

. dlsegreement, other tsbles were produced. 'In Table 3 are.

“presented the contont Ltems from the ortginal lat of 90

Lems which both he high school and the trades.schosl - i

teachers recommended for . inclasion in such a mnthematies

h .
g prngram “having: the aims as stated. . By
/ T Upori inspeiction ‘of Tables 1, 2, and 3t ‘was observed.

from the indices that these two " groups of tenchers agreeﬂ

L on inclucung a.fumber of items where. tor, each: of these %

1tums. the indices assigned by ‘them dlrrerred by less £hen ; 2%
0 50. These items weres :

%) . 1. Iteme AL; A2, and A3 (dealing with performing *
' e %
tions o

-nmnber systems) g ) .

Itém C10 (computing with psrcer;;.):
g . 3. Item C12 (rounding off nunbers).

4, Item C13 (converiing from one mode of numeral

2 e ; +o .another). . . 5
Ve s ) .'5. Ttem D17 (finding the LCN). 5 :
. .76, Item DI8 (wriking prine factorizstion). o
e . ’ 7. * Item E37 (solving word problems usSng linéar by ¢

equations with one variable): ) ; * v
e 3 ﬂ.’ Ttem Flh2- (study! ilul.c geometyric concepts)i L e
3 9. Item P45 (performing basic constructions). B




-110. Item P52 (defining and idomiiying different

types of trianglés). S o .

11.. Item PS4 (applying forlmlu for area and peri-
meter).

12 Iten H60 (linear messure).-

13. Item H61l (square measure).
14,  Item H6} (angular measure). . Y
15. Item J83 (using mechanical aids to ‘calculatian).
6. . Ttem K85 (putting, together & logical argument).’

/17, Ttem K88 (using deductive' reasoning). g
Some of the areas at"aéreement in the vie‘ws of
theds two groups” of teashérs viere noted in that neither' -

oo
as suitable for ‘this nathematlcs program. In fact, the

considgrsd any items frdm Gatcgo),'y I (Stutlstlcs)
TST ‘group tended to exclude all statistical’ related items.
Both gmupu were undaei-ded about Category B (Recognilirg
Properliasv). They did agree t5 include all items in *

. Category J ( and oa)s - .7 4 A

As stated earlier, the index 1 indicated.the opin- . -
ion that an itém "definitely" should be included in the .
“program While the index 2 indicated that an item -propaily-
should be. included. It was observed from Tables 1, 2, and '\ **
3 that in ebout 70% of the cases .where \both the high ?

“school teachers -and: tl adeg school teachers agreed i,n- R

" their re on the trades school
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Table 3 E
Items Included by HST and TST.

Description X S

Ttem.

AT Performing operations .on whole numbers.

A2 Performing operations.on integers.

A3 ‘Performing operations on rational numbers.

c9 Computation involving ratio a.nd propartions.

clo Computing with percent.

Cl12 Rn“ndininO“ nymbers.

c13 Converting from one mode of numeral o another.

D16 Pinding the greatest common factor of two whole

umber:

D17 Pinding the least common multiple of two whale
number:

D18 Wr;ti_ng prime factnrizaticn of. natural numbers.

D20°¢"  Writing numerals in scien1 ific.notation.

E31 Solving nnear equations of the type ax+b=c,
where a,b,c

E32 ¢ ' Solving linear ‘equations of the type'ax+ b= cx+ a,
where a,b,c;d

E37 Solving' word problems using linear equanons with

. -one ‘variab:

B2 smdy§ng snme basic conespts of geonetry | (g. line,
point

F43 . .Defining and applying tyfes of lines (eg. parsllsl,
perpendlculer. intersect "

Fhby Naming and./identifying prcpértiea of simple plane

.. figures (eg. the triangle).
P45 Ferfoming basic constructions with ruler, pericil,
* and compass

FU6 Ststing and’ applying the, ‘Pythagorean Theorem.

F51 . . Defining and mentitying different’ types of trian-
les

F52 - gefimng and identifying different -types of angles.

F5’ Defining and identifying parts of the circle.

F5l Applying forhulas. for ‘finding area and perimeter

" of common -plane figures (eg. the triangles).
G56 Knowing the relationships among the basic trigono-
*  metric ratios as.related to the ri.ght triangle. |

G57. Solving right triangles using the basic trigonomet-
ric ratios

H60 Finding nnd computing with linear measure.

H61 Pindihg square measure as’ in area of common plane

& gure and solids

Pi.nding cubic measure as in volume of a rectangular

v ta




Table 3 (continued)
, }

Item Deucrintinn.
H63 Finding ' und computing with angular measure.:({ *
H66 Finding measures indirecly by using similar -~ *
triangles and proportions.
J7h Preparing and working on budge .
J7s Solving problems dealing wit] h instulment- buy-
ng.
1376 Solving problems dealing with buying a car.
J7?7 Solving problems dealing with buying a hame,
J78 ' Solving problems dealing with borrowing money.
J79. Solving problems dealing with insurance (car,
L " life, fire, home). g
- 380 ‘Solving problems dealing with perssnal bank
2 records.- & L
J81 iolving problems dealing with sales and income
- axes
oa82 | Solving problems dealirig with personal earnings.
383 Making 1ntelligsnt use of mechanical aids' to
calculation.-
K85 ' Putting together a logical argument.
K88 ‘Using deductive reasoning.

of the high school teachers.

and

The ‘opposite was true for

cs

the items rmﬂng to. Busi

where the high achonl taachers seemed more “definite” about
the 1ncl~usion of. such items.

This was also true for the.

| item dealing with the writing of pri\me factorization.

. ‘mable 4 chove the Atens for Which the calculated

indices ‘indicated that the TST .group recommended their

inclusion in the program while the HST group were undecided -

abnut it. As observed from Tables 1 and 2, for all ‘but

. one"of thsse 1tenms (L.e.:Ttem KBb). there was a difference

of. greater than 0.50 in ‘the indices assigned by these

high school and trades school Yeachers.
/ . ey

The TSP group.
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recammended the inclusi.dn of eight algebra items more than
the HST group who favored the mclusmn of only three items
from this category. Category E contains the algebraitems.
' The only item from the original list of 90 items
which the HST group recommended for inclusion in thé pro-
gram while the TST group was undecided about it was Item
K89 (determining the valldm:y of an ‘E.rguma'nt) from Cs‘cegory-

. K. However, the differenée between the assigned indices
ror these two g-roups of teachers for this item was only
0.29.. N . . «

X In Table 5 are presented the content items about

which no t,iac_is;ion for either group on the question of incl-
sion in the proposed mathematics program could be made from

) ihe indices as shown in Table 1'and 2. The féaturs of note. :

- * here was that in about B% of the cases thére was less than

a 0.50 dit‘fer‘ence between ‘the indices of the' two 'groups of

teachers. Both ‘groups were uncertain in their recommenda-

- ’ tions of incliding or excluding all ltems in Category B

E (Recognizing Propérties). Five algebra items were in this

s‘ame state of \mcerqai.n“ty.' Thi‘s gave a total ;)f‘sixteen

- algebra items from the 21 _in Category E (Algebra) for which

1 # neither group recommended exclusion.

In Table 6 are presented the content items which

had indicbs assigned by buth groupe of teachers racommend-

“lay " s ing tha_g they be. excluded from the - proposed general nathe
) matics progran. - The, two groups seemed'to agree strongly = -




Table 4 . .

‘Ttems Included by TST, Undecided by HST

Ttem - Description

c11 Solving problems using.direct variation

E2l Knowing the -language of algebra (eg. vanable.
polynomial, equation).

E22 Adding and subtracting non-fractighad alge-

* bra:.;: expressmns (i.e. combining like terms).

E23 Kngw. plyi ng 1aws or exponents
nﬁ oF R I 5 (am)n=amn),

E24 5 Add).ng a.nd subtractmg polynommls in ‘one var-

5 ial

E25 Mult].ply:l. polynomials (mannmials, binonials,
trmomialn% in one variable.

E34 _Graphing linear equanons cf ‘the typs y='ax+b,
where a,be I, using tables of va:

E35 Graphing linear equations of the t p =ax+b,

- where a,bé I, using the slope-lntarcept method.

. Ebo Solving systems of linear equations in two X
variables by the substitution and/or addition
methods .

F47 Tdentifying congruent: triangles by the SSS,
ASA, and ‘SAS conditions.

F48 Applying propertles of similar triangles to

\ solve problem:

Fi9 Applying the Dlstance F‘ormul

@55 Defining . baslc trigonometric retios, using the
right tri:

G58. Solving Bpplied probléms using the basic trig-
onometric ratios relative to the right trian-
le.

H64 »,%‘:mdi units of precision and greatest poss-
ible error with measurements.

H65 Findi; ng the relative error and the percent of ~
error in measurement.

Making a flow-chart organization for problem

K84

solving.

on these items in that ‘the greatest absolute difference

between the indices for any item was 0.31; ' Two of these-

three items belonged to the Category of Statistics.
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Table 5
Items Unducidbd by ’J.‘S'l‘ and HST.

Ttem - X Description

< Ab Performing operations (addition, subtraction,

multiplication, division) on irrational numbprs

BS Recognizing properties (commutative, asscc
tive, distributive, inverses, identities) o!‘
whole numbers,

B6 Recognizing properties (commutative, associa-
tive, distributive, inverses; identities) of
integers.

B?7 Recognizing properties (commutative, associa-

tive, disfributive, invérses, identities) of

. * rational numbers.
B8 Recognizing properties: (commitative, associa-
tive, distributive, inverses, mentines) of
irrational numbers.

E26- Dividing polynomials hav. ﬁone variable.
E27 “ Finding ,common factors. for pol,ynumlEls.
E29 - Factoring polynnmials of the type X<+ DbX+ ¢,
: o where b, ce&l
£30 Factoring polynomials of ‘the type ax?+bx +c,
where a,b,cel
E33 . Solying linear. inegualities of the type
ax + b» ¢, where a,b,c€
F50 Finding the cuotdinﬂtes Df the midpoint of a’
i segment .
H67 Using instruments to make readmga for indirect
measurement. (eg.; the transit). 3
K86 ° Disproving a statement by counterexsmple.
K87 Proving & simple theorem.
FE

Ll‘)\!e' contunt items recommended’ for exclusion from.
the proposed program by the TST group, but. about which the
HS'!‘ g-roup wag undecided, are presénted in Table 7 Aa ob= "
igerved from'Tables 6 and 7 the TST group recommended excl-
uding items from thrpé cugegoriea only, namely, Category D
'(Nul;tber.rhaoi'y). category E (Algebra), 'apd‘Catagox'y I
(Statistics). ‘They tended to exclude-all ifems from Stat-




. ; Table 6
Items Exgluded by HST and TST 3

Ttem \ Description
‘E39 Graphing inequulities of the type ax ) by 4 ¢,
where a,b,cel
170 PFinding measures of central tendency (mean,
. mode, median, skewness).
172,

Calculating measures of disparsion (x‘ange,
variance, standurd deviation)..

™
Table 7.
Ttems Excluded by TSP, Undecided by HST

Description

I71

mmi;-.g the union and intersection of given sets.
Defining and naming subsets of: given sets. .
Finding the absolute value of rationsl numbers.
Distinquishinf between descriptivs and 4inferen-

tial, statistics
Wz-,lting rrsqueney distributions and graphing
them.

”* caleulating percentiles in statistical “data, -
Probability - (concept of randnmness.,approaches
to probability).

;sticgabut only ome from Algebta.‘

The' items recommended for exclusion from the pro—

grnm by the HST g>oup. but about .which the TST group was
" undecided are presented in Tdable 8. -With the exception
of item I71 there was a difference of greater than 0.50 gor )
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Table 8
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Ttems Excluded by HST, Undecided by TST.

Category Description

E28 Fsctoring polyrmmin.ls of the type 82 xZ -'c2,
where a,

B36 So, ving qundrntic equations of the t;

i : bx+c=0, the Quadratic Formula.

E38 Graph ng quadratic equations of the type

= 4+Dbx +c, where a,b,c€I.

Eb1 Recognizing a function from given sets of
ordered pairs of points.

K90 Studying the history of mathematics.

the indices assigned by these two groups.

The high school

teachers favored the exclusion of items from two categories

- ‘Category E (Algebra) and Category I .(Statistios). These

inoluded five Algebra items but only two Statistics items.

The assigned indices indicated no content item .

which was recommended by the HST gruup for inclusion in the

proposed program while being recommended for exclusion by

the TST group. *

One item (Item G59) - defining basic trig-

onometric ratios using the unit circle - was rejected by

3
the HST group while it was recommended for inclusion by the -

TST group.

In Table.9 are presented the average ratings given

each of the eleven categories of content items by both the

high school ahd the .trs.des school’ teachers and the state of

recommendation accompanying each category.

5

N

The main feature




Table 9
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i 3 . 1
Average  Category_Index and Recommendrtion by HET and TSP

Category of Average rating o Recommendation : by
Itgms HST TS’ HST TST
A<Performing
Operations 11,74 1.65 | Inélude Include
B-Recognizing >
c_%ggpgggies 3.00 2.98 |-Undecided | Updecided
~Arithmetlc S R
1.78 1.19 | Include | Include
" DrNumber Theory. i2.45 -2.58 | Include Undecided
E-Algebra. .09 2.39 ‘| Undecided | Include
F-Geometry 2.11 1.50 | Include | Include
G-Trigonometry 292 1.61 | Undecided | Include
it ement 2.18 ‘1.66 | Include |Include *
. L-Statistics 3.45 3.88- | Undecided | Exclude
/J-Business and . N : “
- Consuner 1.42 2.12 | Include . |Include
cs ¢
K-Logic £.77 3.54 | Undecided | Exclude

3

of note herewas. the fact that, on the average, the trades

school teachers and the high school teachers saemad to

sgree on Categories A, B, G, F, H, and J.

The dsgree of

agreement was especia;ly strong for  Category AE(Perﬂorming

Oparaéions) and Category B (Recognizing Properties) where

the difference between the indices was 0.09 and 0:02, re--

spectively. However, there was some disagreement between

the two groups on Category D (Number Theory), Category .E.

 (Algebra), Category G (Trigonnmetry) Cﬂtegory I (statis-

3 tics). &nd Category K (Loglc)}hare one g'roup a1 not_seem to

|
|




be able to decide on ‘the question of. inclusmn while the
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other had made some decision. ‘8 indicated in Table 9.
The difference for Category D, though, was Tather smell:
0.13. R : )

The' ST group, ‘in general, favored excluding the

‘categories of Statistics and Logic; they were undecided on

“the ‘question of 'including categories B and D. The HsT

group, however, did not exclude any whole category of
items from'the program but was undecided in five cases -
Categories B, E, G; I,.and K.

The orderings of the proposed:program aims

As stated earlier, all were asked to

rank three possible aims for a general mathematics program
from 1 to 3.in order of perceived importance and were

asked to Tate each of the 90 contefit items in view 'of

~“their feelings about the relative importance of: the aims.

For convenience, the aims xre repeated here:
(a) Everyday 1livings To pravide a program whicl’r

emphasizes the practical,. social, and computational aspscts

“or sldlls which are necessary for. everyday. living

{b) Vocational: To provide'a program which will

give the -¥he ics Dt n Yy to
en}.er the workfoige and to begin ‘studies at a voé:dtionnl or
trades school in courses 'wh\lch the Provincial Depa»rtment
of Vocational Education has described as requiring: one

full year of study.
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() Remedial: To provide a program which will
offer: remedial work to students who havt; experiénced diff-
,iculty with mgthematics and will give them the opportunity
to achieve ‘succes‘s and to return to an academzlc program
(i.e. the present Matriculation program or its equivalent). st

In Table 10 are présented the .frequencies’ of the - ety

orderings in importance -of the three given aims’ ‘for such a

mathemitics program as indicated by the whole group of high

“school teachers, - Five respondents did mat rank’the aims at
all.. ‘A possible explanation of the 1-1-1 ranking. is.that

* the ‘Tekpondents folt that all three aims were equal, and
méybe) very important. -As for the 1-1-2 and the 1-1-3 rank-
ings the respondents may have considered aim (a) and aim
(b) equal, and maybe, very important while aim (c) was

secondary, at.the most. § o 4 e
Table 10 <
Frequencies of the Orderings of the Program Aims by HST. ' :

Order- .
ings. 12,1,311,2,3!2,3,1}3,1,211,3,213,2,111,1,3 1,1,211,1,1 -
Freq- . - N
uency |32 12 1 ) 2 1 1 n gl ik v

\
-

From the'replies of the high school mathematics teachers of
mathematics, 50% of them had indicated aim (b) above ms the
most -important, aim (a) as second in importance, and aim. .

(c) as third. This group is hereafter referred to as : w8 # -




, e
mzu. In a later section the group "“123 will be con-
sidered but no separate analysis will be done on the other
ﬁderinsa due to the small numbers involved.

In Table 11 are presented the frequencies of the
indicated orderings of importance of these three ain'u’ by
tn;moie ynﬁ of trades school teachers of mathematics.
A possible reasoning for the rankings of 1-1-1, 1-1-2, and

" 1-2-1 is similer to that given for the HST group. The
2—3-2 ranking may suggest that the individuul may nut have
considered any of the aims primary for such a program and
that aim (b) -~ Vocational - was least in importance: From

¥

A el Table 11

Frequencies of theOrderings of the Program Aims by TST

Ordering | 2,1,3 |1,2,3 |3,1,2|1,1,2 | 1,2,1|1,1,1 |2,3,2
Frequency| 9 2 1 ] 2 1 1 1

the trades school replies about 53% of them had indicated .
. the mme ordering of importance of aims as mentioned above
for ths HST group.. That is, they .hnd,idsl_'niﬂed aim (b)
_as the most important and aim (c) as the least importent of
the three. This poui)' 18 hereafter referred to as,'.l'sl‘zin.
"No separate analysis will be done for groups other than
'l‘s!,_,u due to the small numbers of tnohors glving ‘these
orderlnga of the nins.
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Treatment of the responses for the groups l-lS'l'213 and TSTpq5+

In Table™ 12 and Table 13 are presented the indices
and states of recommendation for eech content item relative

. to.its being 1nc1uded in the proposed program as obtained
; from the responses of the teachers in the groups I-BTZU ana
' TSTZU' respectively. These werevdetemined in exmt]y ths
sme manner. s fur the ‘groups, HST and TST (sea p. ‘). As
seen from these- tables there was some disagteement and some
agreemant between these two.groups. In,order to gain great- i

er.insight intn the state of agreement between these two,.

., Tables ik through 21 were producad 1‘.0 point out the dis‘tin-
auishing features. = ] s .

In Table .1k are presentsd the content items from
the uriginal list of 90 items which lmth )‘STEI:’ and '1.‘5'1‘213
re-:nmmended as items to.be included in the proposed mathe-
nunics prog-ram. : ;

Upon inspaction of Tables 12, 13, and 14 :H: was
observed that among these 1tems about which bnth groups -, E
HSTZIB and TSTZI} agreed to recommend ‘to be included .‘in thé
progrém, the difference betwsen .the assigned indices for
“the same item was lass than 0.50 for items A2, A3, ClO,
c12, 013. D17, D18, 332. E37, NZ, Fll»j, F52, P5‘l> H60, H61,
{62, H63, 'and K85.  These two groups did not agree to
‘recofinend the inélusion of any item from Category I (Stat-
istics). Also noted from these three tables wes the fact

i




* Table 12
Item Index and Re‘e‘omepdatlon by PSTZ)_)'

Content . |content.
Items ' Index ion-| Items  Index ién .
AL B .og Include ' 46 3 Include /
A2 1.0 Include - g 2. Undecided >
A 1.60 _ Include " 2 ~ Undecided )
3.2h Undecided | Fho .73- Undecided _
$ s TUndecided 5 Undecided _
5 Undecided Include
N .76 Undecided 7 - nclude )
[ 'ZT —_Exclude " Include '
2 e .87____Include ; . nclude
0 Include N
“Undecided
"Include n
5 33, Include
. " Undecided
5 Undecided
Include 3
e Include
4 [ Include
lecide
A go -Undet:gded

Undecided
UndecIde
Undecided
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fable 13

Item Tndex &nd Recofmendatior by TSTy ;.

Content. -

i _Ttems  Index Ree

| content

on | Itons Index tion

sléaﬁ

'é——_%_ln%nge_ .
= - clude Lt
 — joclude ™
L

nolufe

1T S ETATTEY

11 irclude

5] Tnclude

WLL clude
cIude
nclude
nclude

-0! nclude 7

e

\

E =

pifd
HE
=

N

e
3
2
: s :
: oo 3
At 0 s
- clude 1 =
L lude -
+ A C. e .
L — T C—
ude
ude 5
8 1 -
22

i

iclude

21l clu
~—Tnoiude

<03~ Include

- lecided

211, _Undecided i
1,67 " Include 'y

ecided

.87 clude.
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& Taue 14 L
. L
b= Items Ineluded by Hsl‘zﬁ ‘and TSTzu . 3
. ey - g / . .
b Content - N <
Items ¢ Description -
* Al . 'Pertomir& operations on whole numl\ers. i
il . . A2 Performing operations on integers. .
5 T A3  Performing operations on rational numbers. ’ z
Vel c9 Computations involving ratios and proportions. N
v clo * Computing with percent. i ‘o
cl12 Rounding oof numbers. b -
’ C13 Converting from. one mode of numeral to - . i
. Sio " "5y
B D16 Find: ng the GCF of ‘tWo whole numbers.
E vy DI .‘Finding the LCM of two whole numbers .
e P ‘D18 Writing prime factorization of natural numbers: ‘
. N E21 Know: ng the languege of algebra (eg. variable). ,
E23 owing an, applylnﬁ ‘the laws of exponents
(a‘“.a + af =gl 2l
; e ¥ E31 '  Solving ear ‘equations of the type ax+b =ci
' S a,b,ce
. N E32 Solving linear equations of he type
- ' ) . - ax+b=cx+d, where 4,b,c,d e
E37 Solving word problems by, using linear ‘equations’
i s : with one variable.
iz ; " F42 - . .Studying some basic concepts of geometry (eg.
N iy - point, line, plane, ray, angle
Ny %) Defining and applying types: of, lines, (parallel, .
o © ' ’intersecting; perpendicular), g
¥ 3 . Phl Naming afhdidentifying proparties of simple
¢ plane figures. . 5
‘ ’ J F4s Performing basic constructions using pencil, R

ruler and compass.

FU6 Stating and applying the Pythagorean Theorem. o
P51 gei‘ining and. idantifying diffaz‘ent types of
v riangle:
F52 penning and menﬂrymg different types of
2 g F53 ° Defining and. 1dent11‘yin§ partsof the circle. '
Applying formulas for finding perimetar and

area of .common plane’figures (eg. the triangle).
Dei‘ining/baaic trlgonometric ratios, relative

%o ‘the right triangle.

Knowing. the relationships among basic trigono< =
metric ratios relative to the right triangle.. 2ot
Solving right triangles usging the bnsic trig-

tnometric ratios.

y ; i : - Cw




oo : LT
* gpble. 1k (continued) ,
Content $ 5
Items ; - Description
H60 Finding and computing with linear measure.
TH6L Finding square measure as in the area of com-
. mon plane figures and solids.
* H62 ~ Finding cubic measures as in volume of rect~
5 angular solids.
H63 8 Find and. computing with-angular measure. '
. H66 . Find measures indirectly by, using similar
- triangles and proportions.
X — J82 Solving problems dealing with personal earn-
. s .~ ings.
J83 MaRing ).ntelllgem; use of mecharucal aids to
@ calculatibns. ° ) Rl
K85 .. Putting together a 1ogica1 argument. N
K88 Uslng deductive reasoning. .

“that in‘about 86% of. the cases the indices for the "1'3'1‘213

group were closer to 1 than were those of the Hsl‘m_3 group.
Only for' Items. A1, A2, D18, J82. and J83 did' these high

+ school teachers provida indices which were closer to 1

As 'stated Parller, the index 1 indicated a desire to "deﬁn-

' itely" include he item while the index 2 indicated the

wprobability" of inclusion. .
' " InTable 15 are presented. the content items- for
Which the calculated indices indicated a state of indeci-
sion relative to the in‘clusio_n of given i‘tems by the group
HST,1, D )

which indicated. a'récommendation for inclusion

213
by the g

P TST; 5. For, items other-then Ttems 520, P47,
H6k, and KB’-» the d11‘ferenee between the indices of these
groups' was grea‘aer than 0. 50 As v{ith the whole groups,, -
HST and TST, the- subgroup ‘FSTZ13 favoreg the inclusion of

more algebra topics: than did the HST,:. group. The ’l'Sl'
) 2 Ldthe Betaiy 213

-
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I b o Table 15
Items Included by '1'51'213" Undecided by ‘ETZIB' N
bl 7 : =
Content . of 5
Items ° Description
, C11 Solving problems using direct variation.
D20° . Writing numerals in scienti¥ic notation. ’
3 E22 Adding and subtracting non-fractional al;;ebraic
expressions (l.e. combining like terms)
E24 Agding and subtracting polynomials in one vari-
N able.
E25 ‘Multiplying polynomials (monomials, binomials,
trinomiall;? in one variable
. E3% . ' Graphing linear equations of the type y=ax+b,
- where a,be I, by the tables of values.
i E35 Grafhing linear equations of the type y= axitb,
i where a,be I, by the slope-intercept method. '
| Et0 Solving systems of linear equations in two vari-
. i ables using the sddition and/or substitution -
’ * method.
. P47 - . i Identifying congruent triangles by the SSS, SAS,
_and ASA conditions
P48 Applying propertiss of similar triangles to
. solve probLems 7
' : Fio Applying the Diata.nce Famuln.
N G58 Solving appliéd problems using the trigonumetric
= ratios as related to.the right triangle
H6l Finding units of precision ‘and geatast possible
52 error’ with measures.
3 H65 Finding relative error and petcernt of érror with
- : measuremen’
K84 Making a 'rlow chart' /organization_ for problem

solving.

o group recomendsd t}ne in}:lusion of ten algebra items while
the HSTZJ.J group would ‘include only. £ive of the items from
this category. .

. In Table 16 are presented the items wh;;ﬁ the group

S

.. nsl‘zu recommended for inclueion in the pz:opqsed'pmgrxrm




-, s : 7%
but about which’the group ms‘mzn was undecided. For each

of these items the differenck between the two indices was

greater than 0,50y in fact the smallest absolute difference <. .

.wag 0.71 for, Ttem 89. Of particular mots here was' the ten-
cﬁ:y of this group of high school teachers to consider
the items from business and consumer mathematics as very

J.mportant, whereas these trades school teachers were uncer-

tain of the necessity to. include snch topics in this type
‘of mathematics’ prog-rum

Table 16 ’
Ttems Included by HST,js, Undecided by.TST,,.
. - N

‘ Cemtent B . <

Ttems . . Description S
H67 . Using instruments (eg. transit) to make read<
s ings” for indirect measure.
TPk Preparing and working on budge
J75 : Solving problems dealing with installment bruy-
- J76 Solving ‘problems deallng w1th buying a car.
J77 Solving problems dealing with buying a home.
J78 ' Solving problems dealing with borrowing money:
J79 Solving problems dealing with insurance (ﬁre, %
. car, Home,
Jgo .. Solving problams dealing with personal bank
records.
J8L Snlving problsms dealing wi(h sales and income

taxes.
K89 Detemining the validity of an argument.

J

In Takle 17 are presenterl the-list of contont items
@ Ebout ‘which no decision could be made from the assignsd
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.. .. Table 17 . ;

Ttems /Dndecidsd by BT, 5 and 21,55, '

Content . )
Items Dppcrintiun 5 5
_ AL Performing- operatﬁons on‘irrational numbers.
B5" . ' Recognizing properties (commutative, associa-
tive, distributive, inverses, identities) of
~ -whole numbers.
B6 Recognizing properties (commutative, associa-
tive, distributive, inverses, 'identities) of
. intdgers. .
B? Recognizing groperties (commutative, associa-
- tive, distributive, inverses, identities) of
. rational numbers, T
E26 Dividing polynomilds having one variable.
E27 Pinding common factors for polynomials. i
E29 - Pactoring polynomials of the type x’ +bx+c,
- where b,c
E30 Eactaring pnlynomials of the type ax +* hx+c,
where a,bycel.
E33 - ing’ linear inequahties of ‘the type
x +b) ¢ Where a,b,c
E41 * Recognizing & mnction rrom given sets of order-
ed pairs of numbers
F50 . Finding the cuardinates of the midpoint of a
v segmen
K86 | Disproving a statement by counterexample. n
K87 . Proving a simple theorem. .

Andices for either 'graup. ‘_E:xcept for Item E30 and Ttém X86,
the di:rerenees inithe ipdicas_ were. less than 0.50. P&r
thege two itenms, the di._tretencés were 0,57, ar;d ~.0.6bf respec~
tively. The major cntegoriee which produced" indechinn as

ta theit ineluslon in-the yrosrnn were thqs_e dealing with

3 properties and slgebra.

The contunt items whose. indices yielded “tHe' recomn-

’endati.on 10 ekcluds them from the yronosed nnthematlcs pro-
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. gram by both the Hs'rzu and the TSTZI} group are presented
*.in'Table 18. The absolute difference betwaen the indices

for Item I71 was 0.62, while for each-of the others it wag
less thun 0.42.. This ahnwed a strong agreament between ?
two groups for these :ltsms Both groups relt that two-

thirde of the !.tsms in the stntistics category ahould not :

eke recomm-

78

" be part of the course of swdies for ‘this msthsnztics,pro- B

grén, - The remaining one-third of these items.

_+ended for exclusion by the T5T,) 4 group, but the HST,), '

Vs Y

group yas uncertain about ﬂte‘question\ of inclusion
g ;

Table 18 T

\I'Fe‘ms Excluded by HSTZ].J and ‘I‘ST213:
,Content .
Items Des‘crivtion
. B8 o Racugnizing propsrties (commutative, associa-
# tive, distributive. inverses, identities) of
z irrational number:
E39 . Gr;phing inequalities of the ‘type axy by+ G
a, cel .
} 170 Cal:':ulscing of canttal 3 (menu.
. mode, medien, skewness
SI7L Calculating percentiles "in statistical data.
172 Calculating measures of disparsian (ranga. vari-
- ation, standard.deviation
m ?o?a‘éuity (conuspt of prohshiuty, approaches
- kb0 Studying thﬁ( history of ma;hematics. y

Jm In Table-19 are preumted the ‘content itéms wnou
auignéd.dndicau brought the ucdmnondaﬂon for axclusion 3




’ from the group ISTZIB while the '].‘S'l‘z13 group was undeeidsd

about the inclusion. Here again the high school teachers

- indicatad thelr opinion ‘that algebra doas not play a plrt-

icumly important ‘Fole for this type of mathemaﬂcs pro-.

. gram. They recommended the exclusion of three of the

algebra content items ard, as seen in Tebles 15 and 19, -
they were uncertain relative to tkee inclusion of twelve
other items from the Algebra Category. . R

’ The itelps about. which TST213 favored exch’xsion and
’Mzn was undecided are listed in Table 20. Three of
these five items 'belong to the.Category of N'umber Theory

79

while the other two belong to Statistibs. F With the excep- #

tion of Item EBB » the absolute 4ifterence between the indi-

* ces was greater than 0.50.

Tu‘ble 19 . s S
Items Excluded by I'BTZB. Undecided by 1‘31‘213 e

Content g E g e
Items Description
E28 ;Factoring ‘polynomials of the type 82x? - 2
£36 ving quadr’tic equations of the type .
+bX +C= D, ,b,c eI, by the Quadratic Formula.
ic equations of the type

E38 Graphing quadr:
h . y=zax2+bx+c where'a b,c el

'!hn mlysis uhnwed no uontsnt itenz whieh ware re- '

comended for melusion 1n thiu mathemtics progrnm W
{ o °
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: ‘rable 20

Ttems, Excluded by TST,y5, Undecfded by HST,4.

- Content .
Items Description
D14 Naming the union and intersection of given sets.
i D15 | Defining and neming subsets of given sets.
. § Z i D19. Finding the absolute value of rational numbers. b
i 16 Distinquishing between descriptive and inferen- N
. tidl statistics.
“r 169 * Writing frequency distrlbutions and gru]:hing
them.
-
" - ; . 7’ : .
o i BTy andy Tor exclusion by TSty 5. Only Teem G59 (defin-
O ing basic trigonome‘arlc ratios using the unit.circle) was
e T  recomnended for irclusion by TST213 g;m for exclusion by
’ HSTZU i

In Table 21 are given the average rating or index
for each of c)xe elevan categnrles of content items as pro- §

vided by ‘the ““213 and the TSTZU groups . Also provided

are ‘the accorpanying reco ons as determined from'

hese indices. This informatlon indicated that these two
1roups of mathematics teachers agreed in their Tecommenda-
tions to include categow A (Performing operatiuns), Cate-
gory C (Arithmatic computntion). Category P (Geomstry), end
s ' ) Category H (lleasurement). _They were also in agx'eemen‘t in
their uncertainity sbout including Category B (Recognizing
'prope‘!‘tiep)‘ and category K (,qugic)'. 'l"h’s ftvm indices for

v"enAch ea,tegqrya;lerevsspeeially .close: for Categories A,B,:

H, ‘and K. ' There. Was-some dialgréenant between the two




Table 21 i B i B

7 §
Averaged Category Index and Recommendation by Hs’l‘z13 and
213 . . )

Category of Average rating by | .. Recommendation by

Items HSTyy 4 | STy HST, 4 TST,14
A-Performing

Operations ; 174 186 Include— Include
B-Recognizing

Properties 3:09 3.14 Undecided Undecided
C-Arithmetic ¢ ;

ion 177 1.15 Include Include-

D-Nunber i \ :

Theory: - 2.54 2.70 Updecided | Updecided
E-Algebra 2.99 2.4 Undecided ' | Include
PGeometry ' |’ 2.09 1.53 Include Include
G-Trigonometry 2.57 1.58 Undecided Include
H. 2.06 1.71 Include Include
I-Statistics 3.47 4100 Undecided | Exclude
J-Business and ) 3

Consuner, - | 1.43 2.73 Include Undecided

cs ki §

K-=Logic. ~ 2.20 | 2,71 - | Undecided | Updecided

groﬁps on Category E (Algebra), Category G (Trigonnmetry)"

and Category J (Business and Consumer Mathematics).,

Treatment- of the responses for the groups. HST213 and }B’h?'.

Other than these tWo subgroups of- teachers mention-
ed above there was only one. other where ‘the frequency of
the same ranking of the three aims wa:z relatively subétan'-v
tial in number. There vwereAlz ‘high school teachers who )




° they classified -aim, (a) - Everyday'living - as most impor- !

“F (Geometry). There was no agreement between ST,y and

< 82

ranked: the. three aims in the ‘order 1, 2; and 3; that is,

tanty aim (b) - Vocational - as second in importance, and

aim (c) - Remedial - as third in importance. (This group

will be referred to as HSTp;). In Table 22 are presented-

the ihdices to the content items as derived from the analys—

sis of the ratings by the r ts and re 1dation *

relative fo the question of including these items in the
proposed mathematics program. These were determined by the
same progedure as for the other groups (see p. 46): In
order to determine, the statg of agreement between the two
subgroups of high school teachers - Hs'r213 and BTy, -

Tables 12 and 22 were comparkd. X
% _ In'rable 23 are presented the content items V{hibh
were recommended t6 be included in the profossd 'pruog;am by
both these groups: ~Of thesé 33 items, it was observed that
for Ttems AL, A2, A3, Cl0, Cl2, €13, D16, D17,:Fh2; Fh3;
FU6, F52, Fsk, Héo;"}i’_SI,kHéz, 75, 377, 378, 380, 381,
782, JB3; K88, and K89 the differences between the. indices

assigned by HST,), and HST;,; were less than 0.50. Ten of
these 33 items belorged to the Category J (Business and -
Consumer Mathematics) while. eight others belonged”td Category

HST), ‘in recommending the inclusion of items from Cate-
gory E (Algebra). HSTy,4 did not assign ratings which
allowed for recommending the inclusion nf any items from
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Table 22 » -
Item .Index and Recommendation by HST).ZS'
Tontent: °_ + Content
ion
Items. Index Itens Index tion.
1.17 ‘Include . Include
1.33 . Include . ndecided
1.33 - Include T2, indecided
Z : 3 nclude
2 g xclude
3 A ndecided
-1.83 nclu
z .00 nclu
+ 7 33 nclu
.00 ndecide
P N5 Undecide’
v, R ~_Undeclde
u .83 Undeclded
233 nclu .00~ Exclude
.17 nclu 0 .67 nclude
33 ne Lu HBT 1.50 Include
50 nclude’ Hb2 .83 nclude
Py Tnclude ;5] . mdecided
00 Undecided el . ndecide
5 2.50 “Undecided HBS_ Undecide,
. K i Undeclded et Undecide
4 % = Exclude % x, Undeclde:
3.83__ Exclude T i Undec:
3.67 Exclude 69 Undec.
3.83 Exclude 70 . Undec:
3 Exclude . Uridecided - -a/
L. Exclude g 2 00 cludé
s cTude 50 Undecided
o s Undeclded .00 nclude
3 s u .17 nclude ©
o x31 . Undeclde 00 molude .
“E32 T Undecidel J 5 hclude
3 2.50 Undecide 2 Include
13 1 Undeclde J . “Includé
= %:00 — Exclude T80 : nolude”
= .00 TExclude J8L . L nclude
1 .0 Undecided JB2 .00 nclude
1 - .00 Exclude I8 23 nclude *
%9 N5} Exclude : sa .33 Undecided
FLO o1 Undecided gz 2.67 Undecided
Eh1 L .3% ExcIude B Exclude
_F .87 Include _gg‘ B ~ Undecided
. T3 33 Include- & Tnclude !
.Eo TncTude (B9 2 Tnclude s
LS, :5) nclude 90 B Undeclded
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Table 23 5o . -

Items Included. by HST ,y and BT515

¥ -

Description

Pl

F52

i Finding and computis

Performing operations . on whole numbers.

Performing operations on integers.’

.Performing operations on rational numbers. 3

Computation involving ratios and proportinns.

Computing with percent. - 9

Rounding off numbers.. . ot B e

Convert ng from one mode” cr rumeral to" ariother:
Finding the G.C.F. of two whole numbers. .

. Finding the L.C.M. of two whole- numbers.

¥rdting prime factorization of natural numbers.. '
Studying some basic coneepts ‘of geometry (eg.
point, line, plane, ray, angle

Naming and’ applying types of lines (perpendi~
.oular, paralle}l, intersecting

Naming and spplying prupertias of simple plane
figures.

Performing “basic constmcti&ms using mler. pen-
cil and com;

pass
‘. stating and. a] pplyir@ the hagorean Theorem. ' "

Defi ning and identirying fferent types of
tria;
Defi?m and identifying different types of

Derlning and identifyirf parts of ths circle.
ng with linear measure.

Finding square ‘measure 85 in area 'of common

plane figures and solids.

Finding cubic measures as in volume. of rectang-
solids

Preparing and working on budgets.

Eolvlng Probléns dealing withiinstallment buy-

- Solving preblems'dsan.ng with buying a car. *
.Solving problems dealing with buying & home.

Solving probléms dealing with borrowing money.
Solving problems dealing with insurance (lite.
fire, car; home).'

Solving prablems dealing with personal bank '
records.

Solving prolglems dealing with salus and i.ncome
tax

Solving pz'oblema daa].iru with personn! earningu.
Making intelligent use of mechanica.l aids to
calculations,

Using deductive reasoning. 3
Determlning the. validity of an argument. 2




Algebra in this program while 15'!213 racumnded the inclu-
sion o!‘ only five {tems from" this utegory

“The group m123 semed a 1little more definite than
the group B’ruz about thoit decision on the que.sﬂon of
j.n(.:ludlng,ittms in about 61% of the cases. This was obser-

}sd'_by noting the difference’ batwgen ﬂ}g indices nn‘d the
" index 1. Except for item J83, the ST, ;, group was ‘more

definite than the 1151‘21J group in deniding to lnclude the

» Cntegary J (Business and, Consumer. Hathemaﬂcs), The- index-
. for Item J8) (pertalning to mechnnioal alds to caleulation)
° was “1. 33. ! i .

ZIn Table 24 are presented the Content ifeng where
the assigned indices called for the tecomo‘ndatio’n for in=.
clusion by the ‘5,213 group but no dccisian by the I-H!123
group. Of the items about which thue two groups of
high school teachers did not agree, four of them belonged

.%o the Category of Algebra arid-three belonged to the Cate

gory of ‘_rrigonong-trx. i In Table 25 are presented the items
récomsended for ‘inclusion by the group HST),y but about..
vhich the group KSTy; 5 was undecided. For Items Fhg, PSL,

|

“off i.ndices vas less than 0. 50 while the othsr items in

these ‘tables show 5 difrerencs of greater than 0. 50.
In rable zﬁ are’ ptesentsd the “six items which bogh

N ‘the ;mz:}_ﬁ? and }'81133, grnupsr‘racomnamggd to be oxeludo_d N

4 657, }56. und H67 the -absolute difference bltwaen each pair ,




123°

. - = : L 3
Content "

Itemg /i > h i Degeriptien N7
~2 0\ E21 Knowing the -langusge of algebra (eg. variab:
e s 051 € Solving linear equa ti ns of the- type ax.
s where |a,b, ¢

I,

~Solving linear equntions of the type
ax b ‘cs .d; where a,b,c,d .
" Solving word ‘prd,blems using linear equaﬁons v
with one variable. T
Deﬂning and identifying dii‘ferenftype« of
_triangles .
ffinins basic trigonometric ratios using :{_he

ght " triangle. /-
Knowing the relatinnshipq among the basic triga
- onometric rat.\oiirelati ge to the right triangle.

Solving right t: angles uslng the basic trigon-

ometric ratios N

olving applied prehlems using the trigonomet-

ric ratios as related'to the right triangle.

- H63 -Finding and, computinf with angular measure. X
il 3  H66. Finding measures indirectly by using similar * v
1 ; triangles and ‘proportions.
% H67 Using instruments (eg. the transit) to make
i readings for imlirect measure. . .
% K85. Putting together a loglcal argument. ~ )
" “Table 25

nems Included by Hs'rmj, vndwided‘ by !BTZD

p Cbntent ‘ & ¢
Items Description Fa! 5
by - Naming the union’andintersection of given sets. b
D15 Defining and naming subsets of given sets. . B ="
P4y - Apply].ng the Distance Fnrmula \ » 5 ’




from the proposed program.’ Four of these items belonged -

_to the (;ateg‘ory'pt Algebra. - o g, OF

z ‘§. Y
‘ = * )
Contént . X S = ‘
Items 2 , De‘z(-r-" n‘r1 on -
E28: Factuz‘lng folynomials of the .type a x2 oty s
£36* So}ving quadratic equations.of the t: 5 |
i iy bx +c =0, where'g, b ceI, by the Quadratic
- Formul . K %
E38 Graphzng quadratic equanons of the type " * 8 e
5 B

|y = ax’ +'bx'+o, where a,b,c

. 1.E39 Graphing inequalﬁles of the type axy by’ or
- gl cet. S
- 7 ase . Defining basic trigénometric ratios using the'
% A - b 71 . unit circle N e
L a1p2 : Calculating measures of dispersion (range, vari- L
sl W 5 * ation, standard deviation). . :

s \ } " 5 5

The’ content items about which neit}iér group cm.rld/

make a:decision congerning the questm‘n of 1nclusion are

e b. Sl presentad in Table 27. .Of these 18 items. four belonged to
=" the Catégory of Algebra, With five of them,\the absolute
: difference between the pair of indices was greate t’hs.n
0.50,-while for the other 14 items the differences wers- less N

B " " than 0.50. This seemed to show a fair degree of agréement

. ‘between these two groups of high school teachers.
In Tables 28 snd 29 are pressnted the content’

! H:emswha;-e one of, these groups’ or_ Nigh school teachers was




" e .88
Table 27

LT e e Lnems }lndecided by ST,y 5 and KT ..
BTN = v e T
Ttems ‘| - . Description L e
BS E\ccgnizing P?'opert (commutative, assccistive.
distributive, inveres, identities) of whole”

g numbers.
B6 ° |  Recognizing properties (commutative, associative,
' | . distributive, inverses, identities) of. integers,
B7 I Recognizing properties (commutative, associative,
1= 4 e distributive, 1nversee,»4dentities) of rational
S * - numbers.
C11 « -Solving problems using direct variation
Lo ‘miy Finding the absolute value of rational numbérs.
K D20 - Writing numerals in scientific notnzinn
‘i E29 Factoﬁng polynomials of the' type x°+ bx +c;
R o5 5 Solving nnear inequalities of'the type ax+ b) c,
L .. where a,b,
. E34 Graphing linear equations of the type y= ax«h,
- where a,b €I, using tables of value
N T E4O° Solving systems of equations in two vanables by’
- the substitution and/or ‘addition method.
‘. F47 _Identifying congruent triangles by the SSS, ASA
N // and. SAS conditions.
N Applying properties of similar triangies to. solve
AR . problems .
N H6L Finding units of precision and greatest possib e
5 error in measures.
H65 Finding relative error and percent' of error.in
B, measures
~ 168 Distinquishing between descriptive and inferen-
. tiai statistics
; I6 sing frequency distributions and graphing them
. K8l Making a 'flow chart' orgenization for problem
solvi
K87 Proving a-simple theorem.

undecided in their recommendation while the other recommend-
ed the exclusion of-the items. From this 1ist of 19. items
eight belonged 0’ the Category of Algebras, and three be-




Ta'ble 28

Items Excluded by lSle:’. Undecided by l-!,s'l.‘213
; — - i

Content !

Items ™ Desuripﬂ.on i
Al .«perfoming opfrations on irrational numbers. M~
E22 Adding and subtracting non-fractional algebmic

. " xpréession 5 (i.e. combining like term
E2W ding nnd sub’tracting polynomials in one vari-

able.

" Multiplying polynomials (monoms. bincmials,

trinomials) in. one variable

Dividing polynomials. having one variable.

Finding common factors for polynomials,

Factodng Polynomials of the type ax2+ bx + ¢y

a,bycel

Gx’-a[:)hing lifear_equations of the™ ‘type y=-ax+by -
a,b €I. by the slope-intercept method. o

Recognizing a mnc fon from given sets of order-

rs number:
Finding the cnnrdinates of the midpoint of &

K86 ‘s Disproving a statement by a counterexample.
1
Ay ) ) \
Table'29. ¢
Items Excluded by nsmzu, “Fndecided by HSTyp5.
Content .
Items Description
B8 Recognizing properties (commutative, associa-
tive, distributive, inverses, identities) of
irrational numbersi, )
170 Finding measures of central tendancy (mean, mode, |
. __ median, skewness).
171 Calculating percentiles in statistical data.
5. 373 Probability (concept of randomness, upprouches
Vo to probability).
K90 Studying the history of mathematics. . o




\

"longed to the Category of Statistics. With the exception ._

\uf Items A4,.E26, 171, and 173 the absolute ditﬁrenﬁe be-.

* tween; the assigned indices -was guater than 0.50." Pur Itam
173 (penaining to probability), even though their recomm:
endations did not sgree, there vas a aifference of ‘only

.70.03 in the indices. S ¢ o A ‘, "
5 There was one item - Item 523 (knovdng and applying \

. the laws of exponents) - which was recommended for inclusion
in the program by HST, 5 dut: Tor exclusion by BTy, v
KSTZIB' did " not recommend fthe exclusion of  any 1tem which '

_ was re}fmmex;;ded for inclusion by HST 3

In Table 30 are presented the average index given
sach ot the alaven categories by the groups }5‘1‘213 and
H.s'rm3 as well as a recommendation identified from the in-
dices relative to the inclusion of each category. There 5,

#was agreement to include Category A (Performing operations)

Tategory C (Arithmetic on), gory H (M

ment), and Category J ( and ics).

Por these four categories the differences between the cal-
culated indices were relatively small, each being less than
0.40. “fhe indices showed that Ahese groups also agreed in
their states of -indeclsion concerning Category B (Recogniz- -
ing Properties), Category I (Statistics), and SCategory K
(Logic). Here again the differences between the calculated

/ : 1r‘|di‘c95 were teiutively small]‘they were 0.09, 0_250; 0.05
and 0723 for these categories, respectively. The group




% o Table ‘30 % i
Aver)lgad Categary Index and Recommendatinn b} 1-;5-1-21 ,,.a .
T153% . 2 i
. - - Category _nf Averagé. rating by_| Recommehdation byl
: T123 213 1123 213
A-Performing .. | - X Y
Operations .88 1.74. ' | Include Include
‘B-Recognizing - | . ' X 9 '
_Properties 3.00 3.09 Undecided | -Undecided
ZArithmetic . : ‘ . X .
. Properties 1.43 1.77 Include Include.
“D-Number. ;
Theory 2.02™ 2:54 - Include Undecided
.7 B-Algebra 3.7 2.99 Exclude Undecided
‘. F-Geométry . 2.77 2.09 Undecided | Include
G-Trigonometry | - 3.07. 2.57 Undecided | Undecided
© H-Measurement 2:4k - | 2.06 Include Include
I-Statistic: 342 3.47 Undecided | Undecided
J-Business and ;
Consumer 1.15 1.43 Include Include
Mathematic:
K-Logic 2.93 2.70 ~_Undecided Undecided

- . i 0
HSTle was' undecided about ‘Category E. (Algebra) while

| MSTy,q recomménded its exclusion from ‘the proposed mathe~

matics program. These tWo groups did not’agree about Cate-

gory-F

while I'ISTJ.Z3 was undecided about its placement. Both ~ —  —

try)—i " that HST. 5

groups were undecided about the inclusion of Trigonometry,

although the index for Hsu‘zm)was 2.57, which was more favor='

‘able for inclusion that the '1-151‘123 index of 3.07..
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grderigg' of the aids by the HST group relative to their
es, trai d experience
In Tables'sl, 32, 33, 34, an"“]as the. tankin&s or
the program aims as given by the high school teachers are

givan‘ 1<| relationship to their academic training, their

o sges, thalr teaching experiences, their teacher-grade cert-
1ri|:ntas, and their experiences teaching non-acadenic
mathematics. respectively. The falct that none of the per- -
centages for any grouping totals 100 percent is because not’

“evity—teicher selected @ single aim to rank 1. A few, for-
example. indicated that the "Everyday Living" aim and’the.
"Vocational® ‘aim ranked equally as 1. (See Tables 10 4nd
11). hererure since some ~respondents did not supply the
infornation iyf the menner required for the analysis there)
jare discrepanciel between the total percentages and 100 i
percent. ! - . \

These £fve tables indicate that the high school

teachers, regnrdless of, whiLh variable c’oncerning age " or
evperience was considered. generally felt that the most L
important Bim' for a nwpn-,university program is the Vocativn-
al aim. Very few felt -that the Remiedial aim played a sign-

1¥icant role. The only grouwp that did pay much attention

“—~fothat aim was the high school teachers having a teaching

—certificate of Grade IV or’ less. But even this only
accouhted for 2 respondents.
It wab n ted that. even though 'I:he Vecntional aim *
was i’anked 1 most n‘equenely, ‘the teachers with fewer

=

[



Table 31

Acldamic Tra:ming ‘of HST as Comp!r!d to their Runking of the Program Aims.

Number ur‘ & Number of | Percentage of ‘Percentage “of Percentag
cs B teache: teachers
- .courns completed. favoring aim (a) favori Aim (b) t-vorlng alu (e)
—~ < b i . Living" | "Vocatiohal "Remedial
Less than 6 16 - 18 by -6
6 -11 19° 21 62 P
12 or more 28 22 _52 0
_' Table 32 }
iAges of HST ad Compared to their Rlnkiru of the Program . Mms
oups Number of of” sentage of
Ao &r s teachers | teachers teachers teachers .
favoring aim (a) favoring aim (b) favoring aim (c)
£y "Everyday 1living". | "Vocational® "Remedial®
Undef 30 years 22 28 52 N
30 = 39 29 L 30 42 3 ¢
40 or older 10 LTS 50 T 9
: - "~ 2 o
-

€



Teachirg Experience of HST is Compared to their Ranking of the Program Aims.

Table 33 -

6

Number of years Number of of Lo of of .
teaching teachers teachers * teach teachers <
g 2 favoring aim (a)/ f-vorhu aim (b) | favoring aim (e),
" living® | "Vocational” "Remedial” -

‘Less than 5 years 6 . Ly £ - 67 0

5 = 10 years 24 39 63 <0

More than 10 years 32 22 47 " 6

¥ 3 =
- 6 -
3 ) .
. ° - Table 3k, ;

Teaching Grade-Certificate of HST as Eo/mpara‘é]u their R.nidng of the Program Aims.
Grade Number of age of of of
Certificate. teachers teachers 2 teachers g teachers b

> favoring ain' (a) | favoring aim (b) | favoring aim_ oy,
o "Everyday living" | “Vocational® "Remedial

-1V 8 25 38 AT

Y 19 L2 5 o ¥
VI 2 18 52 o
VIL % 9 11 8 0

- P 3 v t.‘
; i 5 : g
; o
. - 1
A
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years t experience: si its importance more so

‘than teachers with more .such experience.
Peacher opintons relative to the need for a general
Some rnpondents stated their personal npinions Te-
gntdlng the need for such'a mathmtica program as describ-
ed. (See Appendlces H and I). In summary, some of the.
most frequently stated views werei o L
- 1. 'Thers is a deﬂnite need for ‘such a program.
2. :High school teachers generauy tqvored a.con-
sumer qrianted progranm. 3 . s
'35 Tnﬂsu schodbl teacheru generally indicated" tha
need !'or‘ a program-which would emphasize md guarantee. *.
studmts‘ proficiency in the ".baslca"- (eg. fractions,
decimals, percents). ’ : i
: h; Teachers generally felt that the non-university
capable student has;been far too mich neglected by curri-
culum decision makers. s g iy
HEE 5. The present Basic Pro;ram in Newfwndlsnd high
Bchunls fulls to fulfil the needs of this type of mathe~"
‘matics stuusnt.» .
) . .- : -
. (High uchuol and trndes schoal teachers gensrully
indicatud a need ror the general students to become capa-
‘ ble of correcﬂy perforrpiuv operations, particularly-on




the whole, integral ahd rational numbers. -They recommend-

‘ed that these #its should- be functional with arithmétic -

g cq.putaﬁnn and to be sble to apsly the same to’ business
and consumer material. A cnll'pdtence ‘lth miaus measure-
ments and a genarll knowledge of copan geometric topics:
nppeareﬂ as vi-ble -re-s of study to be lncluded in this
_ program.’ The ppup\s - HST, HST,: BT).ZJY‘ “s"zza- and Ts.‘zla -
‘e, - . did not support these views with the same degree of positive
o opinion. but thsy were “inclined to incl\lde sevaral iNIl!
T . rrom thgse cutngorius. T
/ G On-the other hand, no group reu that snusuca. }

i 1ogic, or- recognition or mathematical ptoperties orrcrred X
"+ suitable material for a general mathematics. program. Tradeb
schobl teachers, in general, had greater preference, than aia
highl school teachers for algebraic’ Ltcima to be included in
: cuch a program. In .chnindr V' is presented more thorough

\ aiscussion on the observations arising from this' chapter.
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In tlus chapter an ‘ovérview or %he probl m Under.
[

invest.lgatian the ,{nstruments :mvolved in the coll ction.

RaPEN Df the data, th‘e populaticn Wlth which_ tha study was‘ con=

T cerned. and the’ malys;s of the data are presented. "Con- s

i+ clusions arising out of the ﬁndings of the study are pre- .

'santed ‘ mrthemore, some alscussiun relating tc possible | v

The study was developed pnma::lly to compare- the

3 percephons of teachers of mathematics from dzstrict voca-
<77 tional (trades) schools and from high sétools in Hewfound="
land relative %o the inclusion of certain content items in’
2 genersl- mathematics program. ~From these percepuons a’

y commnn core Df items was identified which oould be recomm

o [l B | jended for suich a progran for grades 9, 10, and 11" in’ the *

gt province' high schools. In aadition, nttampts wers !ﬂde
40 determina ‘the relative importance of the the&e content
.'1tams as perceived by these concerned graups with refnrence

%o theu rankings  of three, stat'erl aims of such 4 progrmn. ;




", Questioris explored

. to the following questions were soughti

To achieve the purpose mentioned mbove, answers

(1) Which content items from the 90 listed were

recémménded for inclusion by the high school ‘teachers? by
the trades school teuchers?

(2) On what content items was there agreement be-

“these two groups of teachers'>

*. . . (3) What content items ue important to one group

“of ‘teachers but not.to the other?
(4) What content items are mponam or unimportant
o sibgroups of these teachers according to their orderings
.of the stated aifis of. the program. - 3 [
(5) How do the.indicated ra‘bings of- 1mpor’tance of
the content items as perceived by these two groups compare?
’ (6) Are. there any observable _differences: in the

views of high school ‘teachers relative to theu‘ ages,
dniversity training, ‘teaching expenex};es, ‘teaching-gradd
certificates, and experiences with non-academic mathematics?

. ; . .
he  ingbrunen -

In ofder to gather the recessary information, :an

" “appropriate instrument was devised. .Following a' survey of

literature. and studies pertinent to the mathematical con- -

tent for general programs, an’initial instrument was pro-

duced. .After_consultation with several mathematics educa-




Samples 5 ) i ' ‘.

P . . : 100:

tors in' order to assess the validity, a final instrument,

'was prepared. This was & queshonﬂaire ‘containing 90; items

Which.represented eleven different content areas i mathe-
matics.  This questionnaire was' then divided into two
forms, each'of which was assigned randomly 45'items from
the 1ist of 90. The items were numbered from 1 %o 45 on

each questionndire and were not grouped‘or identified rela-

tive to the mathematical category as-on the complete list.:
" 0.90 items. ' They were forwarddtto the teachers-involved

in the study. ™~

. ¥ » - €

The two populations were teachérs of mathematics in
the. high. schools and ‘trades schools of Newfoundland, gThe
samples included -teachers from 25 high scheols represent-

ing most geographicalareas of the brovincé and from 16 of

the provinces district vocationalschools.  Replies were

received. froms23 of the 25 high schools contacted. for a®
total of 6l respondents and from 14 of the 16 district veca-
tional schools for a total of 17 respondente.

y & %9 ; .
Analysis ) :

Upon return of the questionnaires, the ;ontent

items from the two -forms were regrouped to make the ori

‘al form of 90 items in eleven categories. The ratings .

given each item were multiplied Py the jnumber of.respon-
2




“ dents giving these ratings.. These products were totaled
and @ivided by the toal number of respondents for each -
item. Based on these resulting indices; & recommendation:
"relative to.the inclusion of each iten was made.
Three aims. for a general progrem were ranked from 1
to 3 in order of importance py the ra:pmdmts. \Ilajor 4 S~
—ubgroups of ‘the trades and high school teac}\ers verb ident-,
: ifieﬂ as based on the most common ordaringa of the :

'Fecommendutions concerning the" \i.nclusi n (of each i em were
determined for these subgrm;ps in the same manner as for

‘the Whole groups. .- ' - : ;

: Cnnclnsions
s Covnparisons of.the ratings of the content 1tens and
the rankings of the three stated progrnn aims did not.show
total agreement nor total disagreemem. The most common
4rdefinge of the aims relative to importanie as perceived
by tt‘;n majority of the high school teachers and the trades :
- schooT teachers was (1) Vocational aim, (2) Everyday Living
aim and (35 Remedial aim. These grbupslluwe been referred
to as HS'l‘213 -nd TSTle The otnar urdarimu or ths impor-
tanne of the aims which occurred tnirly‘k‘equently amorig
" the: high school teachers was (1), Everyday Living aim, @4y
»Vepsti‘anal aim nnd (3) Remedigl aim. This group has been .
referred to as HSTu:,.
The tild_es school lnd\the ):ighf

chool teachers wsrl@



generally undecided -about the inclusion of All items con

cerning the recognition of properties. This may have been
the result of their misinterpreting the category to mean -
memorizing the properties. Angther possible explanation is

" that teachers felt that.emphasis should be placed on prepar-

ing the students on such a program to obtain answars with-
out much concern for why things turn out as the answers - -
show; that is,. they may have indicated a preference to train .

those students to perform and not to educate them in the

‘disclpum of nathematics 'in'the purest sense.

¥ " A11 teachers wete in agreement concerning Categury
A 'nus indicated that they felt the students on' a general -
Program should be prepared to adequately perform operations
with_whole, integral and rational numbers. However, they
41a.not’ favor the inclusion of irratioral numbers.: The im-
Plication seemed to be. that trades and high school teachers
do not-ses any practical valie for these students to mani=
p‘ul.te" i#ﬁtxaml numbers, but thlt rationals playan impor-
tant role in their future career development.

In genernl. the trades and high school teachers
f6lt that Business and Consumer Mathematics was worth in-
cluding in a general mathematics program.. The high school
teachers, though. gav‘e ratings for. these itcmn which suggeet-
ed‘that they felt more strongly than did trades: school .
teachers cancsrning the inc).us;lun of this f itegory. This
was. demonstrated by the fact that "5"'213' the only group




" same way about ‘this aim, they indicated that a primary
. #

el

 invélved ‘who did not ¢ clearly-favor 1ts inclusion, was

undecided about 8 of the 10 iters. "1y appeared that ‘this

group was ‘unsure of the role Business and’ Consumer, Mathe-

" matics plays'as ‘they considered the Vocational aim as: of

prime importance: . Eyen though most respondents felt the

concern of high schools is'to graduate studenits with a
functmnal ability in such areas ds those in this category.
and that a\mathemanos program is the sppropr)ﬂte place m
convey this\knowledge. Thé group HST{,s, Who had ranked
+the Everyday\‘Living @im as most important, appeared more
definite in their approval of the Business and Consumer
Wathematics cabegory than any other group. High school',
te;chers who ranked ):he i}ocatiun‘al aim as: moét important
had 4 tendancy. here to Tean toward the viéws of the véca-

-tional school teachers. “In these cases their views seemed

" consistent with their rankings of the program aims.

; The categury of Geometry yielded agreement among

all the groups of teachers in approximately. 80% of the

cases. They favored the inclusion of most of the items;

itém.

in Zact./’the frades school teachers included all but one

This indicated thét teachers felt geometry, espec-
ially of the type suggested by this study, plays a particu~
larly important role in ‘the. T1ves of $hesh students and,
therefore, "their pn(grsm should include its study.

There was a similar degres of. sgreement among. the-




_quite familiar with trades school programs felt that.this

87 b o Vi 104

regpondents for Category C (Arithmetic Computation) wherée

* they recommended. the' inclusion of most items. This was

true for all -groups.. The trades school teachers ‘who are -

category deserved attention in school. The high school

teachers agreed with them: ey

Another pHtegory which brought.a fair degree of
agreement was the one on measuremént. . Here though the
trades school teachers appeared.to see a greater need for

thosé students to study these items than did high school

teachers. In a similar manner, high school teachers who
ranked ‘the Vocational ain as first in inportance (ie. HST, ;)
tended to agree with the, greater emphasis placed by ‘the
+trades :school teachers on this category. This implied that
these’ high school ‘teachers. and the TST, group .felt that the

general students should be taught messurement-related mater-

1al ss. Suggested by thic study. The other teachers did not

argite against this view, but they were not so emphatic about
it :

: ' The category that yielded.the least.agreement was
Category E (Algebra). 'The trades school teachers, particus
larly. TS5, favored the inclusion of more algebra than
a1d high school teachers.. In fact, the groups HST,y; and
HST,4 did not agree on the inclusion of any of'the algeb-
raic items, but HST,); tended to favor more algebra than ai

1-15_-1'1231 Here again, HST,y; and the trades school teachers
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hat"some common core of views which was not surprising
when the ranking of. he: ains ia considered. It seemed
thet the trades school, teachers and those giving importance
4o ‘the Vocational aim felt’that algebra is-a relatively im-
portance area for a general progrem. Trades school teachers
< “are dealing ‘wm. stidents who are actually training for
vocatiss, and "they theréby see the immediate need for the
algebraic 1tevyns in their preparati e .
 on thg other hand, she high school teachers might
ot be s0 nsgured of the need for algebra for thos# stud-
oma. Thelr ‘Stadentd move on to sther avenies a will'as
tiades  sohools,, In fact; some of théir students mey fiot '
" be capable of becoming skilled craftsmen.. Therefore, the.~
- high school  teachers may have‘recognized a greater limi;:'af
tion in the abilities of these students and a lesser néed:

- for them to study and use more advanced mathematics than

" did the trades school ‘teachers. From'all the students whom

$1:)52 high school teachers instruct, the trades school teach-.
»érs-deal only with those who, first, are qualified to enter

%, ‘their‘ir}stitutions and, seconflly. are selected from thns'e
applying for entry by beihg among the better qualified
;appu&:snts, This .quite possiily gives a different perspec-
tive tc; the view of ﬂle need ;‘Cor algebra. .

‘of the respondents favored either excluding the items from

b
the pragrnm or were uﬁdecided about the whole’ question of!

r
il W

€ "t . Category I" [Statistics) presented an dred where most .

SO S
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inclusion. Generally, trades school teachers ‘tended to pro-
pose the exclusion of statistics while high s&houl teachars K

\

4y rangedfrom being undecided tc racommending erclusmn. _It

appeared that.teachers in the trades . school and the high

schools do not- consider nny items from the proposed 1ist’ of

items for this categoryas Dbasic materisl while everyonje,.’
including those on a general mathematics program;’ should .

_study. . This.pResents views with which prepohents of posi~,

tions such as. that expressed by the' NCSM paper’ on basic. . = 1

! skills (National Council of Supervisors of Mathemancs. 1977)

night argue. However, the groups &-Avolved in this, atudy

appeared to consider. statistics as matenals that bears very
1ittle practical relevance to the lives 0f general studeme.
N ' There was some disagreement between trades ‘school

v and high schocl teachers concerning trigonometry, in that B

‘= ' the former tended to propose the inclusion of modt of the .
Teems "z the category while the ltter’Were somewhat more - ¢
* undicided. The group HSTZU once again .tended to agree N
" with-the trades school teachers, for, they fecommended the
inclusion of most of the trigonometric items. This group - &

. of high school teachers, to a great extent, reffected the

views of ‘trades school teachers more so- than other high
£ L school teachers did. 'This was not unexpected, since they
: considered the Vocational dim as having greatest inrluené’e
on a‘ non-university prepax;atnry program. el

On ani average, the groups weré in agreement cqneerri- .




L ing. ategory D (Number Theory) in.about 50% of’the dases,

 Bnd most of. the tine this agreement reflected the opinion

“for including the 1tems < The, high: schol -teachers, partic-
s ulerly. HST) 50, tended b0 favor these ‘items. more than did

. the ‘trades school teachers.  This group whinch ‘emphasized N

- /the: Byeryday Living aim possibly felt the items in this ¥

/ category vere ofva-_s&mmal nature and ‘fitted in well witn

the computational skills necessary in everydey living. The

a particularly significant role m preparing students ‘for -
*the workforce or for turthg training.
For the category:df Logic Aheréewas agreenent among .

“the groups for more: than half the items, with less than’

half of these belng recommended far inclusion in the pro-
gram! censranx ‘the'-teachers were. uridecided ‘or ‘tending to- s
ward exclusion of these items. This possibly was due to
-.the teachers mlsunderstandmg the items themselve< where

they may hive a pre-corjcexvad and 2’ misconceived interpret—

ation of the concept 'logic'. . But, of course, fhel‘reason
riay. Have been simply that teachers were' not enthused about
__immamg logic in this ‘type of progmm S
As rioted in Tables 12, 13, and 21, there were

Severdl diff rences. in the rec ations concerning cer-
tain cont@nt items for “the gruups }15"1'213 and TSTZI‘B, " ad
despite thelr commén ‘ranking of the program ams It ssém-

~ed that the TS'DZU graup. like most trades schuol ‘teschurs.

- other: teachers .probably. considered the items as nct playlng{ 5

&
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\px'écea fiore emphasis then the HST,), group on algebrs, trig-
onomet?y, and geometry in Grder that such a general program
would /adequately satisfy the Vncatiopal aim. . The Hstu |-t

. : /)
group appeared to want to give a lesser amount of this ty]

1

. of mathematics to the general student and ‘to emphasize the
A \ role of businesss and cdnsumer oriented material as of key

| © . inportance. . So 'even though there was the same overall yiew
\ . --of the main purposes of the general program, the TST5y5
; © Broup. placed more importancé\c\the preparation of ‘the’ s;tu-
i & dents to enter the truqﬁs schools then did the Hsrzn ,gruup
;“ B who wa.nted to provida this Preparation but to give a greuter
ol \ + nwatenesa to prsparing the general studants to enter the

workforce and_to e educated consumers.

-, Table 30 showed similarity b)atween the averaged in-
di::es given by the groups HST,, and HST,,, despite )their
| - ' - different rankings of the program aims. 'L‘he_re was g’ o

! . . [
» | su;h‘tl_v'_differant stress placed by HS’tm.3 on opern/t&msr.
e algebra, geometry, -trigonometry, and measurement. ;'rm.q
| ‘might have been expected from thelr ranking of the aims,
| bnt this table did not show any majér differences’ in the
catsgary :Lndicos ns obtah;\ed from the responses of HST 123
an§ “ST213' The»éxplanapion probably u.sts with ;he view
that high school teachers generally felt that therd is
a greater need to prepare the general students to enter
‘the worl;tntcé as-an educated cz‘m.uumsr_than there is to be

\- -co'r}c'erned about ;tudyiné pure mathematics such as algebra.
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: High school teachers 5 _nay feel thst such mathematics. with

»adequnte Bmphﬂs].s nn consumer and huslness ‘materia .‘ will

give the general seudant a sufﬂchnt preparntian for

enterlng trades schools ‘and thﬂt in these schools they will
“\

learn how to apply the mathematlcs needed for the speciﬁc

% trades.

Trades schunl teachers appehred sumewhat mure deﬁn- s

T dte than high schoal .teachers in thAir opinion for approx-

i{mately three times ag: many items: ‘This was moted- by “the -
‘fact that their ratings wére closer'to 1 or to 5 than the

corresponding ratings for the high school teachers.’ This

was pbss,ibly due to the trades school.teachers being very

cog-nizant of the fact thnt they were preparing penple for
specific mle;. They must teach the mathematics that is

necessary for, and is utilized by, people’in these trades.

:Therefore, the m‘athematicé in their courses 1s set to meet

these specific needs. lﬁgh :achool teachers, however, pre=

g pare studsnts for entry into a greater nmltitude of roles™"

‘thsn those offerred by the trades &chools. They téach
mathematics for an ex‘tremely wide range of endeavours and

‘not tor a limited numbe}‘ of specific roles. This could.

¢ contribute to their being soméwhat less erdent ‘in their

opinions o including or axcludirg siven itema in this study.
'l‘hers are two '\‘uin philmmphlps of thnght concemlng

ﬂle gsneral progrém and they are illustr!ted the mhpe

lB’!‘le"and ‘BTZIT Or‘lu is a v,ia-' to preyering the s1‘:udents

09
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to beuome ‘educated to use mathematics in everyday life.
The other is to prepare them for work - directly or -in-
directly through uucutioﬁql training. A major problem for
‘curriculum decision makers appears to be one of finding a
balanced or.reasonablé comprouise between these two views.

Stemming from this controversy 'are ‘arguments such -as those

. for more vslgebra, as usmonsttayed by I-E’l'zu,and for ‘more

cnnsumar-orfenf.ed material as given by HST;,,.

Prom.all the feachers involved in this:study,.only-
flve considered as the most important nlm/that which wouid
provide a program promoting remedial work and @ return to -

an-a‘cadamicrpro’gx,-m. This. seemed to suggest that teachers

* generally have adopted the premise’ that’there.are students

who areunable to cope with an academic program and, there-

“fore, a ‘ademic program is y for y

_achools. An i.mpucation ot/this may be that curriculum

decision makérs should not conern themselves so mich vith

‘pruviding programs which are designed 'so that students can

transfer in a two-way directi,an (1.e. to and from an acad-

emic program) ‘but more on pruviding non—univsralty prepara~

_tory program (8) wh{oh exist. independent of academic cour-
-ges. .This study revealed that the greatest concern of the“

.Vmsjority of teachers involved was to, provide a px‘ogram for .

the, general Stutlent which prepares them to eriter the-Work= :
torce or a trades schonl. ‘This, along with their apparent.

lack of concern ror remediation programs, hss graat implica-



5 ”han “that: of ‘the Matriculation Program used Ain Newfoundland

iy ﬁchool teachers are geared tu prepare students to.enter

" training ln mmerow=

: T N
tions for the currigulum. . Tt appeared that those teachers

‘generally want a program which advance. them in the dissip-.

line af mathematics -and simply does’not sharpen arithmetic

skills.only. ~An inference from »the\study might 'b‘e that

' many: teaéhers, especiall'jr trades. school. ‘teachers, wish to
‘ ﬁnd a program that cnm;aim content vhich is more challeng-

_ing than that found in the Basic: Prograxn but less chsllenging

high schools.,‘ .- < 5y R

It appeared that there was' a discrepancy between % _‘ -

E what hlgh school teachers and trades school teachers congid~

studem;s. As 1ndicated earjlier, the answer may rest’ pa

1411y “with the studep at).ons themselves.’ The' high -

ons as well as to be able’ to mnc-'
tion adaquately inl uday s society, ‘whereas, the trades ”

schcml teachers seek to prepare s‘tuden’ts for: specific trades. ‘

;Nkvsrtheless, those “two particular groups of tedchers.do
! teach some of the same-- studsntsksu ‘their efforts need to

‘have as much common direction as possmle. £ the trsdes .

thuol ‘teachers generally feel that alg;bra is. im'por\‘;ant to
the tralning of . future skilled craf'tsmen, thgn the curricu-
lum decision makers ‘should give serious consideration to

including it in'a general mathematics program: Otherwise,

the ‘trades schools might consider making the Matriculation

Program a.prerequisite’ to more-of ti’leir courses.
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The average Iée of the )laigh school teachers: invol- g
ved in this study wus approxi.utely 34 years and their ; =
average number of years of \m&vaulty trlining was 5. 5

years. These. data were slmlu to the same for the’ group

| HST, HST,), MSTj,5, ST, and TST, ;. Genérally, the-high '

school teachers seemed well qualified and had compl‘etsd
_some studies at a Qniiersity fairly recentiy A.major: ' =
trend among these ‘high school teachers, regardless of whlch
cmrncteristic (see Tables 32-= 35). was observed, was thnt
‘the most common view .of the ﬁlms for-a por‘l-llmiversity pre-
paratory mathematics progtn_m wag’' t);mt‘ ag 1lius;:ra‘ted< by
the m213 group. E . ¥ 2 . 3
Some dittorencas, tholuh ware obauvad. Only 11
percent of high school- teachers holding u orsde VIII teach-
ing certificate and only 11 percent of those having taught
imaral _-thmtiuu for five years or more ranked the Every-
.day Living aim as most hpox_’imt. Generally, the percentage
or’ugh school teachers ranking this aim as 1 ranged from s &
gh uchot;l teachers :

20 percent to 30 percent.. While mos

m, Zsipe;'cont of

| gave 1ittle importance to the Remedi
these teachers having tuachh:; uortifinatu of Grnda IV g
less ranked the aim as first. Th-n meq‘ionsd dlffsrenaes
‘were_yot tested statistically so they may not hfuiguuom -
but they 414 ahow up in the analysis. ) b .
otherwﬂ,aa. there did nnt lppalr to be any major >
& :differences in the ranking of the yrogrn aims by high schuol ey

-l
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* teachers when this wes compared with other teacher charact- B
L . : : . Wy

-eristics.

e et

In summaxf. the main conclusions drawn from this ~

study a.re- : ¢ - . B

R 1. There was a degree or disagreement between- the )
. ratings and the indices given ‘the content ‘items by the high
schc{ol s.ngi the trades school teschers: Generally, the
trades school teachers seemed to indicate that the category
of Arithmetic Computation- was most important for 'a general

5 mathematics program The -other cstagories indicated as

very 1{npqrtsnt by ‘the trades. school teachers were (5) Per-
‘formance of Operations on whole ‘nm!:bers, integers, and. i

; rationai numbérs,. (b) Geometry, (o) Trigonometry, and ‘

(d) Measurement. They also indicated that the category of
Business and Consumer Mathematics would serve 'a useful pu’x‘— %

" pose’ in the program, They placed ;@ higher value on algebra

Ay
1 than dia the high school f.eachers‘ 3 P _\\
2. The migh school teachers seemed #o fayor 5“'

tegory of and cs as. the key

toplc for the proposed program. 'They aléo emphasized the

importarice of (a) performance of operations on whole Hum-

bers, intogers, and rational nunbers, end (b) arithhetic
conputation. An asaumption here is that the high séhool
teuq{xers felt that consumer-oriented meterial 1s'a good
area where these students would apply their skills with .

performing operations and r_:omputations. They . indicated *
- 3 . Vo
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‘that number thedry, geometry, and measurement should be

included as well., ]
© 3. There was a degrs;' éf agreement between the
trades school and the high school teachers particularly
concerning Categories A (Performing Operations), C (Arith-
metic Computation), F (Geometry), H (Measurement) and J

(Business and Consumer Mathematics) where they tended to’

. recommend their $hclusion, “As well, they both generally

were undecided about Category B (Recognizing Properties).
4. Both the high school teachers: and ‘the trades
school ‘teachers indicated the category of statistics as

"least in importance fof this program.  As well, neither ~

_group placed much importance onclégic or the recognition

of properties of number systems. i

5. The trades school teachers, more so then the
high school teaéhers. seemed to indicate greater decisive-
ness re‘hﬂ:iv: to what cnntent items they preferred o fi‘nd
in.such a mathematics program as described by this study.

6. The aim which the majority of the teachars in-""
volved in -this study indicated as most important for the
proposed program was: 'To provide a program which will give .

the students the cal éssary to enter

the workfores or to enter a trades school to begin studies

. in courses wl\ich the Division of Vocational Bducation ha.s

desoribed ms requiring one, full year:of study. \"
‘'As observed from the camments of teachers  (See App-
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éndix 1) there was a variety ‘of opinichs ‘as %o $he teachers
“reeungs of the general direction of such a 2 hethematics < =
progran, but there ves an indicstion of discontint with the
‘present offering (i.e. the Basic.priogran). Some dfréctly
cpna%its views were expressed. For- instance, a total dis-~

content wh:h the present Gradé Ten course was ‘stated’ as
well as‘the _comment that it was. the type of course thesg
students should study.: The major difference. of opinion, - -
seemed consistent with-the different ‘views on the priority
~-in-the aims for the program. As indicated earlier in this
Teport, the high school teachers seemed greatly concerned
" swith providing a consumer-oriented prograin while the trades
School teachers were, concerned With arithmetic skills
(percents, - decimals, -fractions).  The latter group also.
_expressed a desire to havera general mathematics program
whiéh dealt with more algebra. than is. presenﬁy the case,
and to include trigonometry, particulsrly. ss related to
#he' right trimngle. T

. In summary. a vatiety of ¥iews reflected a variety

in thp nrderings of the. aim: Some  advocated *strong*

S atnemati on'y, §ome Wanted Gonsiinir mathematics, and others
wanted drill in basic elementary skills. There was.not '
total disagreement between the trades school and the high
sohool ‘teachers, for they tended to agree in-their general

opinions. for about 65 percent of the items listed.




Implications and r : ons . ¥

- The find’g.n'gs of the study do not indicate.total .
didagreement between the groups of high school teachers
and th; groups of trsd'es“ school teachers ccncefning their
perceptions of content itéms for a geﬂeral mathematics
program. The fact that the trades school teachers were '
undecided about the question of inclusion of certain items
in the program in a fewer number of cases ‘than the high '
school teachers is not ;‘eally surprising.. Trades school

teachers, because of their student population, know what

ical pts are y and useful as prerequi-

cites for the specific trades for which they nust prepare

‘their students. High schuol tﬁachars, on t)le other:hand,

are often caught An the pressures 4 prépare their stucents’

for sacie’cy and -‘everyday' living, ' for immediate entry.

into the workforce, “for. entry into trades or vocational

ﬁals. With socidty changing so rapidly, with mechanical
a.

1d3<for caleulations, and with concern for what mathematics
feveryman' needs and the specifics for trades schools, the
high school teachers seemed less decided as to'what is
necessary for the general program. A The two mal;l forces at _
work seem to be (1) teach the student as much from the dis-
(;ipline of mathematics as he can handle, and (2) teach the
student vhat he néeda and will find useful in his everyday
1iving. ' .
As a result of the study, 60.of the 90 content 1tems
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in the questionnaire ere recommended for inclueion in.a
hon—univers;ty p‘repargt‘ory mathematics progran for the sec-
ondary schools of Newfoundland. This suggests that,the
program be such as to provide a (lugicall and sequential '
development of the topics. from grade to grade. -Some of ithe
items here will have been introduced. and at least partial-
1y developed, . prior to grade 9. Other items will be intro-
duced anﬂ at least partxally developed. in each of the three

high 0ol gradss. The items. which are recomerided below.’

for incn{sion in a non-university-preparatory progran
should ot be considered as a complete program for grades
9, 10, and 11, A complete program could include other
methematical content as well. It is emphasized, though.
that ‘these recommendatims are based on the opinions of
only two 1nteres1:ed grnups, Other groups might have vast‘ly
different opinluns and might wish to add‘to or delete from
items presented here, These other views must be. given
thurough cansxderatiun in formulating any program. Howev‘et.v
the views presented here could serve as useful 1nformation
as “111. g .

I} order for any of the origfhal 90 content items
lnvolved in the study to be on the list recommended for
inclusm‘n in this nan-umversxty preparatory program, it
had to satisfy one of the following conditions:

1. It wes recommended for inclusion in the prugram

by the group of “high schocl teachers and by the group of
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. trades school ‘teachers (i.e. by the groups HST ‘and -rsw)\

: 2. It was recommended ror inclusion 1n the program
hy the group of high school teachErs while the group of »
trude7 school ‘teachers was undecided about it inclusion.

N T . ‘was ‘Fecommended for ind‘lusion in' the program
by the group of tradés school teachers wh&le_:ll group of

nigh school teachers,was undecided about, 145 ‘Lnclusion.
';.l‘he following is a 1ist of content items recommend~

“ed to be i\nch*ded in a general mathemati»cs program and

selected according to the above criteria. .

v ‘ “A.. Perforning operations (additlon, subtraction,
multiplication, and division) on theé following number
systems ) i

1. Whole numbers..
E ,2‘. Integers..
3 " 3. Rational numbers.
\‘ B. Arithmetic computation.

4. Computation ipvolvirgg ratio- and propuz:tidn.

£ . 5. Computing with percent. ... .
E i R 6. *Rounding=off mumbers: 2
\ ' - e Cun\;erting from mrxei mode - of nun;eml to others
(eg. from de’cgzmax forn 3 fractional forn). i
+ 8. Solving problems using direct variation.

C: Number Theor;

9. Finding the G.C.F. for two‘ whole number.s.

'10. Finding the L.C.M. for two who}le ‘numbers. | :



. R )
o 11‘. Writing prlné factorization rér natural ‘
12. .vlritiu mn‘nejx‘-als in scientific notatidm.
D. -Algehga ’ | :
.13, Knovdng the, 1aruunge of algebra (eg. ‘polynom-
ial, vuriable) . |

L1k, Adding and Lubtrncting non-fractional slgeb-
_ raic expressions (L.e., eor bining [like terms).
15. Adding a.n_d subtracting polynomi.als in one
variable, o
16 Knowing and|apj ying laws of exponents - (n"' . ang

‘gh*n

.d J aMsah o n

b (" )l—s ).
17. mafifly pox'ym.ua;s (monomials, hinoﬁié}g‘
trinomials) in one variable,. - ! b
18. Solving lmear equ-tlum of the type ax+
where a;b,ceI.
19. Solving linear equptiona ot the type
nx+b=cx+d. where a,b,c,d€1I. |

20. Solving word problems using linear equaﬁan.s

-/ - in one variable.
231, Graphhu 1€near aqllntions of the type i
y u+b, wﬁ‘re a,b €I, by using ‘tnbles of values.
J 22, Graphing linear equatiom! of tha type .
y;nx+h, where a,b, & I, by the slope-intaroapt method,
23. Solving aystems of linear squltions in two
> vnriables by the substitution and/or ‘addition method.’




“1lel . intersecting, perpendicular).

. : 120°
3. iBe Gaometg : g
R 24, studying sore basic concepts qugeometry
(eg. puint. 11ne. plane, ray, angle).
:25." Defining and applying types of lines (para-

26. Naming e.ndwidentxfying properties m’. simple *

pln.ns figures. ] %
' 27. Performing bnsic constmctiuns using ruler; .-
pencil. imd compass. P
E 28. stating and apply;ng the mhagursan Theorem.
29. Identifying and defining aifferent types or
tr;anglss. i .
) 30. Identifying and defining different types of
angles. " ) AT e
31. Identifying and naming the parts of a circle.
32. Applying formulas for finding area and peri- .
meter of common plane figures. - '

33. Idehtifying congruent triangles by the sss,

. SAS, " and ASA conditions.

34, Applying propercies of similsr triangles to

solve. probléms.
35. Applying the Distancé Pormula.

P. Trigonometry

w HE 36. Defining basic trigonometric ratios relntiv,é

tc the right trinnglo.
37 Knowing the ralationships among these’ basic



trigonometric rstios. » s
38, ‘Solving rigln trismgles using the haEic P
' “trigonometric ratios. | 1 - ; e
) v 39. Solving applied problems using the basic
trigonometric. ratios as related o the right trinngle.
(- - G. Measurement * a :
40, Finding and cun;}uting w’ith‘l‘inear measure.

! b1, Pindi‘r’)g square measure ‘as in thé area of '
comnmon plane nguras and so],iﬂs. {
k2 Jind( cubic measure as in ths volume of
rectangular solids. *
1 43, Yinding and computing with angux/r measure.
i M& Finﬂing measure indirectly by using similar
triangles and proportions.

P
45, Finding units.of precision and greatest

. possible’ error with measurement.
46, Findmg relltlve error and percent of arror
wi’ch measurements. * X

H. Business and cs.

47. Preparing &nd working on budgets. <

48, Se}ving problems dealing with installment
buying. ‘ ‘ o

4o, dolvdng probiems dealing with buying a car,
50. Solving probléms dealing with buying a home.
51. Solving-problems dealing with/borrowibg i

. money.’

121.
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S T BR \Solving prohlems dealing with insurance LR
(11fe, fire, car, .and’ home) e e
53 Solving problems dealing with personnl bank

) fecqrds. 2 N
i sk, s_olvv}ii?g pr_o'mems' aeal;ﬁg with sales and ‘in—
© one. taxes: K _« s . :
55.Solving problems desinng' withh personal earn-

“ings.
56 Msking inteuigent use a! mechanical aids tn

o computation. ;
/ ‘57. Putting together a logicsl argument.

8. Using deductive reasuning.

59. Making &° rlow-charr‘organiz;ation for prob{ein‘
sol‘{in.g. < : J B <
60. Determining thé validity of an argument.

oIt might also be noted that the opiﬁinns of the“
tespondents in this study may be biased to reflect their
psrsonal views, For instance, the group TSTZIJ may have

! Been considering mathematics as related to specific trades

with whum'/ they, as teachérs, have had contact. This is not .

to_say, hnwever,*thst their views are’ invalid or to be over-
louksd, but that any recomandatione resulting from teacher
opinion ~'as from any sroup's opinion - should be viewed

'

with proper discretion.




. Some of the items recommended for exclusion from
tl;e.prt;grnl by teachers involved in this study are consid-
2red by some educators as basic skills.  One such area
deals with stnu_stics. Skills which are basic today mey
have had very 1lttle‘uﬂu:1:§\r$ to' play a decade a0
=1n11ar1y, skills considered by many today as unnecessary .
-may be basic in the society of the 1990'!. Teachers )mve
to du some serious thinking 2s to mt is raally haeic in
today's society and what willk be bnsic a decu.d: hence.

ye it is © | “that other r e «done
_to ‘study the viewu of instmm‘/ox‘s from: high sc)muls. tradea

B schools. unlversities and other post-secondary Lnstitutions,

as’well as from the business and trade world in order to
detemine other relevant material for a non-univsrsig;y pru-

p&rntory mathematics program.

A final racomendation is that the curriculus deci- |

sion makers for Newfoundland secondary schools give due
considargtim to the results of this and other studies de-'
signed to provide worthwhile input into the formlation of
appropriate programs for the students of this province.
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Append).x As The rationale for the Tri-level Prugram in the
high schools for Newfoundland.

General objectives of Matriculation Matl\ematics Program:

1. To offer a mathematics program-in which'essen-
tial mathematics concepts and skills are adequately presen-
ted utilizing a practical approach, with emphasis on appli- »+
cations and practice rather than emphasis on involved %
mathematical gtructure and terminology.

2. To provide a mathematics . .program which will en-
able students to acquire knowledge and egsential concepts
and skills needed for further educapional pursuits, commer-

cial, economic and social endeavours in the life. area of

their/choice.

General objectives of the Honours Mathematics Program: -

To rovgde a more challenging program for the
mathematically gifted student.

2. To provide a program which emphasizes the devel—‘

~opmental and structural components of mathematiocs.

3. To provide recognition of the historical mile-
stones in the development of mathematical ideas - ideas
which have helped man in solving many of his problems. ‘

" To- provide awareness of the direct application -
of mathematics to behavioral, social and applied scienTes.

General nbjsctives of the Basic' Mathematics Program: J

. 1. To provide a program which emphasizes the pract-
ical, social and computational aspects of Mathematics.

2, To provide a program which emcompasses constant
réview and practice with computational skills, mathemafics
of everyday living, some 'trades® oriented mathematics|, and
some mathématics of business. L

3. At grades seven and eight - to provide a.rer edial i
program which will enable students who haye become severel:
Handicapped mathematically the opportunity to improve [on
basic skfl}s necessary to achieve success at higher levels.

4. At Senior High School level < to-provide a|pro-
gram which will expose students to mathematical concepts
which will enable them to._enter the workforce or some
‘trades® oriented program immediately on lesving the’ educa-
tional system.. ; |

|
|




* " Appendix B'

What, ed ‘as’a Minimun
nosidu_n ,tox" Eve:
School Mathematiés Experience
- (Max Bell) - . .-




1. The main uses of num
bers -(without calcul-
ation).

Appendix -1 A shurt tentative lin of what is 'really’
anted-as a minimum ?asidue for everyman from
2 the school mathematics experience. . Reprinted
from the Mdathematics Teacher, Ma.rch, 1974,
4.1 Couriting ¢
1.42 Measuring
a Coordinate syutsms
Ordering
?5 Indexing
116 Identlficutinn numbars.
J codes
1,.7 Ratios ¥

2 Efficient and informed
usé of computation
algorithms.

3. Relations such as equal,
equivalent, less or
greater,: congruent,
similar, parallel, per-

pendicuiar, subset, etc.

4. Fundamental measure
* sconcepts. ‘

5. Confident, ready and
informed use of esti~

. / mates -and appruximntione

.'2/1 Intelligent use of mechan-

| ical aids to calculation

7
3.1 Existence of many equiva-
lence, classes
3{2 Flexible selection and use
of appropriate elements
i from equivalence classes
(eg. for fractions, equa-
tion, etec.)
4} "Measure mnctiuns
conce

e

it
bi2 Ptactxcal problems; tule of

/‘ "unpit”; instrumentation; v

closeness of approximation.
13 Pervasive role of measures
/ I” in applications.

4.4 Derived memsures via for-

/< mulas.and other mathamnti-
cal models.

5.’1- "Number sense®
5.2 Rapid and accurate calcula-
. tion with one and two digit

g rpyen magnitude

Guess and verify ﬁrouedures.

recursive processes

"5.5 Appropriate calculation via
puaitive and negative powers

5.6 "Measure sense"‘

5.7 Use. of appropriate ratios

5.8 Rules of Thumb; rough con-
versions (eg. "a pint is a

pound” ) standard madules

J . 133




ks between "the world

Uses of variables

Corespondences,. map-
pings, functions, and
tra.nsfcmatmns

Basic logic

“Cflanice” fundamental
pribability ideas,
deseriptive statistics

Geometric ralaﬂuns in
plané and sp

>§nmathematies": and “the

world of reality"

g [ 134
/_Q\Ay!reness of reasonable

cost -of amount.in'a var-
iety of situations. .

6.1 Via building and using

< "mathematical models®

6.2 Via concrete “embodiments"
fof mathematical dideas

1'In formilas
2In equstions 3
g In function:
For statmg axioms, and pro-

. pertie
5 As parameters
1 Inputs, outputs, appropri-

ateness of these for.a
given; situati

©.8.2 Composition ('If this® hap-

pens and then that, what is '
combined reality?"

8.3 Use of representational and
coordinate graphs

9.1 "Starting points®: agree-
ments (axioms) and primi-
tive (undefined) words

9. 2 Consequernces of nltering

axioms (rules

9.3 Arbitretiness of definitionsj

d for precise definition |

9.4 Quantiiiers (all, some, ete)

9.5 Putting together a logical.
argument .

10.1 Prediction of mass behavior
vs egredictability of

10.2 Representative sampling from -

* populations

10:3 Descriptive via arithmetic
average, median, standa!'d
deviation

11.1 Visual sensitivity . .
11.2 Standard geometry properties
and ‘their application ‘

.11.3 Projections from three to

tWo dimensions




" 12. Interpretation of infor- -
. - mational graphs :

-'ul;os i
131 capabilities and- n-nu- o

'1'3. Computer uses. -

ons |
,13. ‘“Flow chart® organiza-
“% tiuna of problon for
. on with' com-
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Appendlx Ca Some 'big ideas' in ‘the liberal-arts approach
o Mathematics. Reprinted from The Mathematics .
Teacher. March, 1967.

1. Mathematicians: ..who, what, when, why? -

- - Bhaskara was-a,great mathematician for his times, /
but in’ some respects he did not' show much common sense.
o Explain.

a) Use the distributive principle to find 8 x 999

b) Decide whether.the ‘uses of the numbers in follow- .
ing are exdct or approximate: (1) 1 weight 120 pounds. (2)° .
There are 5,280 feet in 1 mile ¥

5. The basie nature and laws of numbles, : . \ i ]’

3.° Illustrations of mathematics in science and technology.
a) Find the wettage of a TV set that takes 112 volts
" and draws 14.2 amperes, (Formula given).
What' is the SAE horsepower.of a é-cylinder car
£ with cylinders of 3.25 'inch diameter? (Fomu}a given).

GRS Interpretation of graphs
3 Given a skefch of a rlcwer. "code" it in terms of e
coordinates. 2
Given a statlstical graph, interpret it.
* c) Given a time-chmga graph, interpolate and extra-
polate. N
d) Draw a graph for y= 2x -/1.

" < 5 Making and sclvlng formulas and open sentences.
?Translate into Englishi 3x+8=2x + 10.
‘b) The sum of five consecutive odd rmmbers is 30,
Fxnd the numbers.
©) Grash a set of simulaneous relations. "
d) Given a set of coordinates, find the "visual line
of ‘best fit". )

6. Expemmental techniquesl sampling, inference 3
The producer of a television show wanted to
| measure its popularity. He called 25 people in various
occupations: one teacher, one doctor, one plumber, one
housewife, and so on. He cnllected their -opinions and draw
conclusions, Discuss:
.‘ b) A food produét advertises a butter fact nontent
... of 4l0. Tests on a sample show 3.8, 4.0,/ 4.2, 3.8. Discuss
"¢ “the validity of the claim.

7: Expermental geometry. including simple focus.
a) (Map given) A manufacturer wishes to establish
¢+ ° ' - a factory-equidistant from Elephant Creek and Fox'Creek, and
alsé equidistant from Indian City and 'Jeremoiah City. °




" ‘Where should-the. factory bé ‘located? : # |

_France. Therefore, Paris is.in Lyons.

3 ol >138

Draw any triangle.ABC. Flnd the midpolnt of AB.
)

".7.Call this M: Through M, draw. a line pafallél to BC

“eutting AC at.N. Compare: M and BC, also AN.and NC (In'

. £he bock the diagram is given.)

87 _Indirect . medsurement ]{
(Using -a home-made "transii*) Measuve the width of
your. Glassroon, and check by direct measurement.

9. - Loglc .
a) Point" “out the, word ‘or words that need a‘'defini-

“ioni: Mrs. Rich said, "This hat is not expensive".

. 'b) Dicsussti.. In an’ argument about doing the dishes,
‘Lecn said. to Alice, You shculd do ‘the d).shes, Alxc .
After all, you're a girl". :
c) Draw a diagram-for: If X.is'd skree, then X is’
a-zileh. .
d) Discuss: Every good baseball player’must have - ; ¢
good muscular coordination.’' John has{excellent musgular. .
‘coordination. He should be'a good ball player, s
e) Discuss: . A safety device was put on this machine .
a year ago. It was a waste of time, because we havs not had
an accident sinte: it was put on. ¢!
‘Discuss: Lyons is in France, and Pans is in Lov

) 10.  Topics associated with simple set theox'y. eg.. prn‘nahi;
1ity.

a) A questionnaire study shqwed that 19 people liked
.Brand A, 18 1iked Brand B, and 20 liked Br: of .
thesa people liked A and B, 8 liked B and C, and 7 likad A y s

& d C. 'Two liked all three. How many people were there? o gl

Done by diagram). b
Db) Mary

has been told thatshe must take pills for =
z an: illness.. In each.month, she needs at least 20.units of
X but not more than 50 units. .She needs 10 units.of Y but
.not more than 40 units, She should have at least 40 units
of X and Y together.. -If X costs $1.00 per'unit and Y- cogts
.00 ‘per unit, what ‘is the cheapest. satisfactory combina-
%ion? (Done graphically).
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Appendix Ds A study by Weiss of pessible topics for the mathe-
matics program for low achievers in junior high

'h u_adcs Teacher, .

school., Raprmted from The Mathe:
November, 1969.
'l'ught‘é No(%) Yos (%) Indax on
~Whole and Rational Numbers e
1. Openﬁons 1.3 97.4. k9 Yes
2. Propert 3.9°.88.4 4.6 Yes
3 legnuva rstiunnl . o
11.6 .77 &2 Yes
Real-Numbers Y B
4. operations 20.0 -65.2° 3.9 Yes
Properties 25.8°°52.9 - 3.5 Yes
Systems of numeration 15.8 ' 58.7° 3.8 Yes
(buu other’ than ten) o
e ¢ 18,1, .58.1 E_.B Yes*
Rntio and percent . ©:3.9 1 89.0 6. Yes
Nullbur 'I‘haory % 4o s
9. 7:7. 7.2 b3 Yes .
10. Divisibility . 11.0° 71,0 . 4.1 Yes
11. Righest common factor . 12.3 68.4  .4.0 Yes
. 12. Lowest common multiple 12.2 71.0 “4.1 Yes
la'. Clock arithmetic 20. 53.5 . 2.6 ~ Yes~
1%, Nonmetric_geometry 12.3.°53.2" k.o Yes
_Instuitive Geomet
Congruence . 5.8 - © bk Yes
16 Similarity : 539 bk Yés
Y hsin censtmctione 6.5 b4 Yes
18. Symmetry 7.1 4.1 .. Yes -
19. Trigonumatz-iu ratiua 36.8 ¢ 3.0 Undecided
Neasurément : ic L
- 20. Linear 0.6 k.8 " *Yes
21. Square -:0.6 4.8 Yes
22 Cubic < 41.3 4.7 Yes
Pythngorun thsonn 4.5 4.3 Yes
rmulas- - - 3.2 . b5 Yes
25. Eq\utiom 3.2 b5 Yes
26. Inequalities - 11.0 .3.9 Yes
27..Graphs and statistics 5.2 3 _ Yes
28. Permutations and com- 4
binations k2.6 2.7 Undecided
29. Probability ¢ JJ.E 3.2 Undec!.ded
30. Vectors 53 : 2.2 ’
31. Coardh\nte gsnmatry ’ k.8 3.0 Undecided
32 Linear programming b4, L1.9 S




2 Topics
Logic E =
33.. Proof
3k. Deductive reasoni

Manag
41,
:z.
2 a
i3 Buying:
bs.
4.
47.

. Truth tabl

es
History of mathematics
Slide rule N

. Computer mathematics
. Computing earnings
. Handling money and

accounts 3

ing Income
Budgets
Installment buying
home

Measuring ingtruments
and devices zHow‘ to
read and use

Yés(%) Index Reco

W wWNLWRE NN

T LW MWW

N NONLNO O

SonmL

tl
W

’
dation

Undecided

. Undecided

No

Yes
Undecided
Undecided
Undecided

Yes

Undecided
Undecided
Undecided
Undecided
Undecided
Undecided

TS

e
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Developing Understanding of -
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Appendix E: A few topics suggestad by Wilson as good vahicles

for developing of
concepts. Reprinted from ThE Mathematics 'A‘eacher,
. November, 1960.

1. Numeral systems: The study of numeral systems with bases

other than ten-helps to develop & broader
understanding of our system.

2. Structute af our algebraic systems: An- #tempt must be made
to give the termi:nal student some idea ‘as
J 8 .. to the nature and structure of algebraic
¢ . systems. This should help to clnrix‘y the
student's understanding of the numl
v systems that he meets in- ordinax‘y lifal -
the whole numbers, the integers, the rat-
_ ionals and the reals.

3. Elements of sta‘bistic:l All our sturlents !hould have some

Yur ruction in elementary statistics but
again the development of concepts must
occupy & central position.’

. Elements of algebra: ’I‘he elements of algehtu should be
presented and developed to whatever degree
+is feasible in a given classroom. ~Various,
practical applications involving formulas
: - and. ratios will provide a link with life
;o “ . -situations. A-culminating activity might
“ be the development and utilization of the
constant ratio formula for computing
' intereést rates in installment buying.

+=

Raview of basic fundamsntalsn In courses for terminal st
dents we must arrange for interesting drill
exercises- as well as disgnostic and remed-
ia% instmction and straightforward blsic )
drill.
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Appendix F+ A list of minimum 'doing skills that every enlight-
ened citizen should possess. Reprinted from the
lhthemtica Telcher, November, 1972.

1. Numbers and numu'nls
(a) Express a rational number using.decimal notation.
(b) List the first ten multiples of 1 through 12.
c) Use the whole numbers in problem solving.
d) Recognize the digit, its plnce value and the number
represented through billion:
(e) Describe a g!ven sitive rational num'ber using decimal,
rcent, or fractional notati

. pe:
(f) Convert t6 Roman numerals fron deklmal fumsrals” uaa ons
versely (eg. date translation).
(g) Represent very large and 'small numbi using scientific

notation. . : D

.
2. Operations and propert:
. (a) Write equivalant rrsctiuns for given fractions such as

(b) Use the standard Algu;iﬁ%m for operations of arithmetic
- of positive rational
(c) Recognizé and use properties of operations (grouping, - .
order, etc.) and properties of ‘certain mmburs with
respect to operations (a.lxa; a+0=a,
(d) Solve addition, subtraction, )lultiplil:ltion, and divi-
sion problem involv: fructions. e
(e) Solve problems involving percent 25
(f) Perform arithmetic: operations with measures.
g; Estimate results
(h) Judge the !‘euonahleness of answers of computational

problems. 3
3: Mathematical sentences
(a) Construct a mathematical sentence from a given verbu
Eb;' Solve 1inaxr equations such as a+3=12 and ba - 2=18.
* Translate mathematical 'sentences into verbal problem:.
koG
(a) Recn iz orizontal puz-a.llel vertical perpsndicular i
and ?:ug!mng Tins. : ; '
(b) Classify simple plane figures by recogninng their
propert:
(c) Compute perimeters of polygons.
(d) Compute the areas of rectangles, triangles and'circles.
[(e) Be:familiar with eoncey(:s of similarity and congruency
ot trlang].ea.
Measurement

w

(a) Apply measures of length, area, volume. (dry or liquid)

T

e DU




6.

7.

8.

9.
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weight, time, money, and temperature.’

(b) Use units of 1ength, area, mass, and volume in making
measurements,

(c) Use standard measuring devices to measure length, area,
volume, time, and temperature.

(d) Round off measurements to the nearest given unit.of the
measuring device (ruler, protractor, etc.) used.

(e) Read maps and -estimate distances between locations. .

Relations and functions
(a) Interpret information from a' graphical representation

* (b) Apply the concepts of ratio amd proportions to construct

seale drawings and to determine percent and other rela-

ons.

(c) Write simple sentences showing the relations ., (, =
and # for two given numbers )

F’x‘obability and statistics
(a) Determine mean, median, and mode for giveh numerical.

B

(b) Anal ze and solve simple probability problems such as

toss{ng coins or drawing one ‘red marble from a set con-
taining one red and four while matblss.

{c ;*Estimate angwers to computational problems. -

(d) Recognize the techniques used in making predlctions
end estimates from samples.: :

Graphing

(a) Determine measures of -real objects from snﬂle drawings.

(b) Construct scale drawings of simple objects.

c) Construct graphs-indicating relationships of two vari~
ables from given sets of data.

(d) Interpret information from graphs and tables.

Mathematical reasoning
(a) Produce counterexamples to. test the vaudity of utates

(v) Dp(’:ect and describe flaws and fallacies in advertising
~ and propaganda where stetistical data ind inferences are"

(c) Gathe¥ and present data to support an-inference or
argunent .
ics
) Maintain personal bank records.
) Plan a budget including record keeping of personal
expenses - -
) Apply simple interest formulas to installment buying.
; Estimate the real cost of an object.
)

Compute tax and investment returns ™
Use the necessary mathematical skills to appraise
' insurance and retirement benefits.
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Appsndix Gs: A mathematics program offerred in Baltimore :
high schools, 1965. Reprinted from the Catholic
'School Journal, December. 1965

Grade, .

Classes
Per Week'

Tovics !

10

11

12

5

Equations and formulas; directed’.
numbers; graphic representation;
constructions; right trianglej
ratio and propol’tiunm indirect
measurement; applications of per-
cen’h.

Earning moneys hudgetingl buying
wisely; installment buying; home

. -and job mathematics; taxation;

insurance; banking; investment.

Number systems; numbers and:oper-
ations; number3~in measurement;
ratibnal numbers;) numbers in per-
cent; angles and polygons; equa-
tions; perimeters.and areas;
surfaces and volumes; ratio. and
proportions; indirect measurement;

financial transactions. \
Slide’rule;. computer mathematicsy
income tax; industrial and busi-
ness applications; social security

and insurance; statistics; proba-
bility.

S







Appendix H: Excerpts fion. the comments,of trades school
<+ i’ teachers. N

1. There is'a need f£or such & non-academic program
* that ‘our present general programs do not seento be filling.
.2. on ‘the "basis. of my three §ears® ;xperience in
vocatisnal educatioﬂ.“I‘ﬂnd‘that the na3arity of the' stu-
dents I deal with ... have little practical abii‘ity to use
"basic hathematical concepts. I am in full dgreement that
there nust be a non-university courses in which students
can learn“the basic concepts that will enable them to fun-
ction efficiently in either the workforce or vocational
education system. ‘ g
3. I'am not sure there is a need. .There are. many
coiirses offerred now tokive the Students a better back-
ground .ini mathematics’ —. BISD, high school night courses,
6t6] lisse ‘Prograni: are oriénted Lor the trades, ALL afer
also ‘of a general nature. :Many of the progims are becom-
- ing more and more individuilized. ’
AL believe that it will be @it‘ricl}l to motivate
students to do this sort.of/a program. . If séems that the
non-university preparatory students, for the most part, do
not” want. ta do mathematics of any kind until shown, in
their own ‘trade, the need for it. . e
5. Students do not have a gobd grasp of the funda-
nentals of mathematics (eg. fractions, decimals, percents,
square ;oo@)\\ _Problem solving and persistency in problem

solving are definitely weak.
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/6. Any course involving the non-academic students

| 7 i
.at the grades 9, 10, and 11 1ev%l shotld involve at least

oné period per week on problem-solving ... At the present

tine 90% of the students in my math classes are terrified
of problems involving mathematics and they assure me that
/

they get very. little practicé in problem-solving at school.
"7. Many students are no longer interested in-atten-

ding university; thus, it is only rational that we give

‘them a better selection.than they now have ... It seems to

this point that this country has trained many of its Ppeos
ble theory-wise but omitted the prectical aspects,’ -

8. Inny opinion, & good drill in a few of (the
stated 1tems in the questiomaita) is essential and prefer-
able over touching ‘everything we can think c/t There is
certainly a need for a program you are working on. (It) v
will certainly uplift those adults and d%pguts who, - be=
GalEE oL oRs FikBGHYGE the other, could/not continue their
education: . /'/

/9: There is a,deﬂnite‘need for a prugrsm of this
type. During the mst few years we have noted thut each
new 'crop of students is pmgreesively worse with comput-

ational skills ... ALl we require is that they know how.to

add, subtract, multiply, divide rational numbers; intercon-

vert decimals, percents, and fractions; solve simple ‘equa-.

tions. The rest we can do as we teach the spplicstions. .

10. Students are extremely weak in basics ... We




.,on’tra.de

(trnles school ) should hg
appu 1nns 1nstead of hnv!.ns 0 spend a 1ot or time on
basics' .,..In most cages I find thn high school graduntos B







ents of high school |

‘Abpérdtx 1 Excarptz from the b
ach BI‘B

1. I feel that the most
curricylum is ‘the 'general® mathematics program ... Topics
" ‘areinot reldted progressively from grade to grade = there

is no/structure ‘in the. entire high school program. ... The

*total emphasis, by the" ledders or decision nakers in educa~
S tion seems to be.on the un:Lvez‘sity bound utudents. A prima
) exsmplu is the "mathods' courses at MUN: (Ed. bléo/‘uél)
'I'here was nbsnlutely no mention of tne genoral studsnt or

the general prugrem. v W& - !

- L 2.4 generul Pprogram ...‘ ‘i! one .that Fha st;xdents"\:
‘who ci(mot cope with the regular program,imust take- ;..v/fl_on~
v matical conoeptsshould be the core of the progran., .
1k 3 I feel that the nan-matriculatiun mathematics
program at the Grade Ten level is practlcally uaeless. )
4. There isa great ‘need, for such a program which ”
o K 3 J shauld have many examples of edch iten.

5. I feel that the chief aim of .a mon-university
preparatory program has to concern itself with p"repai‘lngv
students’ for everyday living! No doubt, mich of what they-
learn vill be an asset for trale Purpses, but I feel the
progran should be prepared for students who will finish
his mathematics at Mgh school., E '

. (fhe) Basic' mathematics student of my experience
has had “the ability to cope with matr;cuiaﬁoq methematics

- sumeridm and everydsy practicel application of simple nathe-
5

glected area of the whole' : .




and %oild have coped if aim (a) abéve-had been our objec-

tive. The only reason the student found himself on the .

Basic mathematics program is due to the lack.of t;acernund.

rather than personal choice.- So, while there should be a

sound non-university preparatcry’mathematics program with
(2) and (c) as the prime- objectives, perhaps our school

" should hnve a third prugrul_l with aim (a) as the number. %na

objective.

s I do not think the non-seademic program should
involve materisl pertalning to ‘specific trades. Rather,
the material should be broad and practical, thus.preparing
the' non-ncnflamié st\;dent’ for many fields of ;‘.urther “train-
ing. o > s

8. Yo.ur questions are still geu'ld too much” toward
an ucndnic program. .

9. (A) lot of the algebra and the geometry now E
learned will be of no use to thém in the future ... Also a

B

large percentage of our students camnot-cope with fhe geo- - |

metry and algebra and need some course which will be more

valuable to ‘them as they enter the workforce. | 5

10. I feel that the present Basic Mathematics II is
inadequate for serving the needs of students leaving high
gch'ool. gy ‘_ e \ ' " »
- ' 1l. -Students should only be ;llowcd in mch a cQukée
after demonutrltlng thlt thuy‘ are tntllly inudequsee in a
matriculation program
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12. T find it dishea_::ening o see'}.mdequace'pro-
grems made compulsory for. these (general) students. The
mathematics is either too sinple, non-interesting, or not
relevant for the most part. ¥ :

13. The present program now being used.for the non-
uiiversity bound Students is not suitable:. therefore (we
rieed) any prograp which would improve on it with emphasis
on aim (b). e :

‘' 1k. There are far too many students on the Basic
‘Program as it is:tbday: We need such.a program but it has
to be tronger mathematics and a befner approach then at

Present.  The present program does not prepare Students for -

any form of post-secondary education.

15. The present programs were no doubt designed to
meet these aims, but they fail to do so.
- 16% W}\atﬂare‘you searching for -.a non-academic pro-

gram for intelligent, hard-working students or an excuse

. for'a mathematics program for the lazy Bnd/ur nan-mtelli-

gent students? We may need the former; tHe latter we have
now ... I have found quite otten,wﬁ}le teaching non-academic
atudqnts that they are .of two, t.ypesx the academicu}ly laz‘y
and the below average. Those who are lazy get worse as
fhey are faced with sasier work, and we keep 1ower1ng stan-

dards. to accommodate them ... Any student. who cannot get

‘through our present Matriculation program is not deserving

of & high school diploma in mathematics. Our Basic pro-




Il

gram is an insult to -nyone intelligent.

17. I feel that a mathematics course suc) uu pro-

osed is needed and should includa mthemaﬂml '_ neepts
which would yrapure the student to be a knowlsdgnbla G i

‘consumer. - B

18. I feel the program should be a'mathematics

course - not an economics ’cf?ursa‘as the present Basic X

tends to be.
19. There is one course that now. pertially fulfils

% giie 3 the cbjectives, thist T perosive stiult be in . sen=

universify preparatory program, namely, Consumer Related

Mathematics,. Grade X. ' .
20, ‘I feel that such a program should be placed be-

tween the Basic and the Matriculation course as they now

stand} R Ey )
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Appendix J3 The letter, accompanying each questionnaire,
sent to the high school teachers.

~ _ " P. 0. Box 528
c1a.renv111e. Nfld.
. May 5.,’ 1978

Dear Mathematics Educator:

I would appregiﬂte your completing the enclosed\ques-
tionnaire to help me complete my theses for a Masters of
Education degree. The quéstionnaire contains 45 items
randonly selécted from a larger 1ist. I trust that you
'wi1l assist me in this, the last stage of my study.

From this.study I hope to establish a recommended list
of content items for a non-university prepﬂruto!:y mathemat-
ics program for grades 9 - 1. “T-would appreciate it if -
you would complete the following data sheet and quéstion~
naire. " It is not necessary for you to provide your name.

! Please consider each item on the questionnaire from
the ¥lewpoint ‘that the student should reach an'mcceptsble
ieve‘l‘or proficiency in that particular topicx‘thu is,
ea:;h topic is a core topic._ This is not to suggest the

* grade level in which any toplc is to be covered. Please
indicate your choice concerning the’inclusion of the given
‘content items in thls program. : '

’ As a clussropm teacher, I am acutely aware of the busy
time of year at hmd. Nevertheless. I trust ths.t_ you will:

" take: the necessary time to cpméléte the questionnaire and

forward it to mé within two weeks. In anticipation of your




\ .

. 160 l“
cooperation, I sincerely thank you. At your request b3 2 J '
will fnrward you the resulta and recommendatione of this
study upon its nompletim. LV 3 ¥ . Z

- I'wish 'youﬁcnntinued succass with your work and.a -
good, refreshing summer vacation.
s . T _Yours truly,
T . [ ,
. Warren Cole
. i - 4 '
* ’.‘
" P =
et S ;
Q o
# i & ;
? n ’ 4 O
@ s =
i i x v







162

Appendix K: The letter, accompanying each questionnaire,
forwarded to the trades school ‘teachers.

P, 0. Box 528
Clarenville; Nfld.
AOE 1J0 »
- May“5,. 1978

‘ Dear Mathematics Educators

1 woulld appreciaté your completing the enclosed ques-
tionnaire to help me ‘cmplete my thesis for a Masters of
Edlgcaticn degree. My total study population included teach-
ers of mathematics from high schools and trades schools.
My questionnaire is in.two forms, each of .which contains 45
items, randonly selectdd from. a larger list. since the
number of trades school teachers is much smaller than the
number of high s'chobol teachers, I'am asking you to’please
complete both of the forms...There is no repetition of any
content. itens" =

From this study I hape’tc establish a recommended list
of content items for-a non-university preparatory mathemat-
ics pru‘gram for grades 9 - 11. I would appreciate your
completing the. following data sheet and'questionnaires. It
is not necessary for you to provide youé' name. :

Please consider each item on the qusstiomaire from
the viewpoint that the student should reach an acceptable
ievel of proﬂt:iancy in that topic; that is, it is co be a-
core topic. This is ‘not -to suggest the grade level at which
any topic is to be covered. FPlease indicate your cholce

concerning the.inclusion of the content items in the program.




- e

As & classroon teacher I am acutely aware of the busy
time of year-at hand. Nevertheless, I trust that you will
take the necessary time to complete the questionnaire and
to return it to me within two weeks. At your request I

will forward to you the results and recommendations of this

" study upon its completion. _ 't . -

In anticipation of your cooperation, I siricersl;" thank
you. I wish you chtim'led sucpeés ‘with your work and a
gt‘:oﬂf refreshing summer vacation.
. Yours truly, ¢

Warren Cole
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" -Appendix 'Ly The follow-up letter forwardedto the Principal
or Mathematics Department Head of the'schools
ﬁ-ol; which the replies seemed a little slow in
coming.

P. 07 Box 528
cll.rmvule, Nfld.

- ‘Y 15, 1978
Dear hlnciﬁl or Math. Dept. Heldlv’
- Ap}:rnximntely two weeks ago I. had sent you Some  ques-
tiomairas‘énlgtin& to a'study that Ian doing for my
o8 "Masters of Education .d_egue and had asked you to pass them .
along to your Mathematics q.auhsfs“ to complete and return.
them. If you have alrandy/done this I now thank you.
G If you have not, or if your teachers have not yet re-
turned their replies, I would gx‘eatly nppreciate your en-
couraging your teachers to do so. Without your assistance ¥
* " my study camnot be.a success. .
Once agdin, your- cooperation in this matter Will be
very much appreciated by-le. T
; ‘ : i Yours truly,

Warren: Cole
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| Appendix s The data sheet completed by the raspondents.
A .~ " PLEASE ‘COMPLFTE THE FOLLOWING DATA. SHEED -~ -
e © 7 At which of the following do ¥ou presently teach: ’

) 1ia high achool 2. d trades achool?

For how many years have you been teaching?

For how many years-have you.taught non-university prepara-
tory (i.e. non-ac\ademic) high ‘school mathematics courses?

What ‘university degree(s) do you have? .~
When did you réceive your last degres?

When did you camplete your last study of'a univeruity
course?

- What tedching grade (i.e. certificate:or eguivalent) do you

/' hold? : e . )

4% ! what is your age?

" How many univ:rsﬂ;y Mathematics courses have you completed?
course being equivalent to a

university's aempster conrse) 45

b ° " The -following, are pussihle aims. of & non—university prepara- .
o ) tory mathematics program for grades 9, and 11, which is
the concern of .this study. Would yau plnas x-ank them from
1 to 3 to indicate your perception of the importan L
these aims for such a program? -(A rank of 1 1ndicates that =~ -
you give the aim top priority for the ‘program, while a rank
of 3 1ndicltes third position in importance.)

Rank” (u) Everyday living: To provide a program wh:\ch .
‘ emphasizes ‘the practical, social and comput- '
ational “skills which are necessary. for - P
evsryday 1living. .

' Rank (b) Vocatlonalx o provide & ptogram which will
2 . give th
4 o ) necessary to- e'n'cer the work;orce. or ‘to
' ‘ . begin studies at.a vocational or trades-
¥ school in courses which the Department of
. § 3 Vocational® Education has described as re-
. x J % quiring ‘one full year of study. Y




Remedial: o pl'ovldu a, program <hich will

.offer remedial k ‘to students who have

experienced di{ricultlas with mathematics -

and will give them.the opportunity to.ex- . . ..,

. * perience ‘success and-to return to an acad- . b

B B % emic program:(i.e. the.present. Matricula- Y
A R ) e tion program orits aquivalent)
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Appendix Nj Queationnau-e Form A

Bearing in mind your ranking of the three aims of
* proposed non-university preparatory mathematics program,
please circlé the number in the 'Rating’ column which best
indicates your opinion relative to the inclusion of the
following content items into this .pr am for Newfoundland:
high :ehopls The rating scale is given belows
.7 1 definitely should be included in the program
'prohnbly should be included in the program
undecided B

dolibt that- 1% should be “included in the progwen

woE WwoN

definitely should not be included in the program
_ CONTENT ITEMS RATING

¢*1. Computation involving ratio and proportion 1 2: 3 & _5
2. Finding measures indirectly by using

similar triangles and proportions 2 12 3 &k 5

3. Solving problems dealing with insurance

(car, home, fire, life) 1.2 9.4 5
4. Stating and lying Pyl Theorem 1.2 3 b s
5. Applying the properties of similar traingles
to solve problems B3 b 5
6. Recognizing properties (commutative, associ-
ative, identities, inverses) of irrational
‘numbers . 21 223 b S
7. the basic trigc ic s
. .ratios, using the right.triangle. 123 %%
8. Solving applied problems using the trig-
onometric ratios relative to the'right
triangle. 1 23 4 5
. Defining and neming subsets of a given set 1 2. 3 b 5

10. Pinding absolute value of rational numbers- 1 2 3 &4 5
11. Solving problems using direct variation 12 3 b 5
Provi simple theorem X i-27%.4

13 Solving problems daulim with -
persnl . * 12938 8




N .
CONTENT ITEMS N RATING

14 Plnding the greatest common factor
wo_whole numbers. 1 2 3 k5

15. Per!‘orming operations (addition, subtract-
- ‘ion, multiplication, division) on‘ration-

: a1 numbers. 1.2 3°4 5.
16. Solying linear inequahtles of the % .
ax+b>c, where a,b,c €I. (eg. Hx+ 3;15) 1-2 3 b -5
W 17. Finding square measures as in the area - "
. " of comimon plane figures and golids 123 4 's
b ~—18. Making mtenigent use ‘'of mechanical s f
aids to calculatiol 123 b5
. oG H A0, Solving. problens deaung with buying a = i
. 2 oy 5

20, Prubaluuty (concept of randomness,
g approaches to ‘probability). 1 2

- 21, )(Jefining and app1ying tupes of ‘lines

=
b

cular) -1 2

=
A

22. Multiplying pulynomials (menomlals,
binomials, trinomials) in one variable 1 4

i 23, G!‘aphing quadratic equations]uf the type

y = ax° t x+ ¢, . where a-b‘c :

(eg. y=3x"+x+1) 1 2 3 4 5
2k, Recognizing a function from given sets of

ordered pairs of numbers. 1 2°3 k' s
25. Performing.basic constructions using . :

ruler, pencxl, and _compass -1 2 3 4 5

17", 26.OPinding .and computing with linear measure 1 2 3 4 5
27. Solving linear squations of the type.
de

b=cx+d, where a,b,c 1 2.3 b s
28. Defining the. basic trigonometnc w
ratios, using the unit circle. e L R WS

29. Performing operations (addition, subtract-
ion, multiplication, division) on whole
4 rnumbers. 123w
i K 30. 'Fgetoring polynomials of the type
X%+ bx.+c, where b,cel. (eg:. x2+5x+6) L 203 W

31. Naming the union and intersection of sets 1 2 3 & &
32. Converting from one mode to another (eg.
from fractional form to decimal. form). L. R 4

5
s
5
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& CONTENT- ITEMS . RATING
33. Applying the Distance Formula. 12 3 4 5

34. Writing numerals in scientific notation 1.2:3 &%
35. Su ving quldrltic equations of the type
bx +c =0, where a,b,c€I, by using
the Qungrnﬁc Formula,

(Bg. 2x°+ x - 4=0.) . 1.2 3 & %
36. Sulving problems dealxng with personil 5 &
records 1 2 3 4%

37« Calculating percentiles in statisticaf
data. 1.2 9.5 o

38. Dividing polynomials having one veriable 1 2 3 4 5
-+ 39." Finding measures of central tendancy
(mean, mode, median ) 1 2 ‘3.4 5
40. Finding and computing with argular " i :
2 easure. ' 1 2 3 4 5
/hl. Putting together a logical t 1-2. 3 &°s
. 42. Solving a system of ‘équations in two vari- 8
ables by the substitution and/or agdition :
method. Ny i2 3 8.5
* 43. Defining and identifying different types
of angles. 259 5.5
4%. Studying the history of es 3.2 Jieh> &
45. Writing prime {nctorizatmn of natural
- _numbers. 1.2 3 4 5

PLEASE COMPLETE THE FOLLDWIHG

{a) If you feel that such a program as_proposed here should
meet an aim not mentioned, “would you pleue state that aim?

(b) In a few words, would you please state your general

Afeelings concerning the need for such a non-university pre-
paratory program with the aims: stated earlier to be placed
in Newfoundland h!.gh schools.

.
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e Appendix 0: Questionnaire Form B’

prZ Bearing in mind your ranking. of the thrée.aims of
the oposed non-university preparatory mathematics pro-

. gram, please circle the number in the 'Rating' column which
.. best indicates your opinion relative to theé inclusion of
: the following content items into this program-for Newfound- *
. land high.schools. The rating scale is given belows

| £ i 1 aefinitely should be: included in the program

probably should be included in, the program_

undecided

2
: 3

! ) 4 doubt that it should be included in the program
5

definitely shoul}d not be included in the program

. * CONTENT ITEMS - : RA’l‘ING
: 1 Identifying congruent triangles by the

. 5SS, SAS, and ASA ‘conditions. 3 b4 5
. . ‘2. Preparing and working budgets 12 3 4.5

| .3/ Defining and 1dentify1ng different "
! -7 types of triangles .1 2 34 5

L. Adding and subtracting rion-fractional =
algebraic expressions. (i.e. combining

S dike terms). A 1.2 3 4

iF *" ' 5. Using deductive r. i 12 3 b 5

6: Calculating ‘measures of dispersion
eg. range, ‘lar:umz:e, standard deviation) 3 5

1 7. Using instruments to make readings- for

indirect measure (e a transit - 2
™ 8. Naming end identifying properties of ! '
simple’ plane figures. 152 9. 0 5
& | 9. Scr].v@g linear equations of -the type
bt +b=c, wherea,b,c€1 (eg. x+2=8) * 1 2 3 b 5
: . .10. Solving problems dealihg with borrowing
. money. 2 : & o I L
b 11. Determining the validity of . 123 4 5
12 Perfoming operations (addition,, subtruc-’ |
o ion; multiplication, division), on £,
. - integers. A A 203 B g
“. % 13. Solving problems dealing With sales ana -
income taxes X _ 2:03 % %




CONTENP' ITEMS ._RATING

14. Applying formulas for finding perheter
and area of common plane figures
(eg. Triangles). 1 2 3 &4 5

15. Graphing linear equations of the type
= ax+ b, where 2,0, €I (eg. y= zxq)

=, v
) using tables of values 1 2 3 4 5
16. crapnmg linear equations ‘of the, type :
s =ax+ b, where a,b €1, by the lape- g B
2 2 'intorcem method. - 2.2°3. .4 %
5 % 17. ‘Recognizing properties (commutative, i %
A associative, distributive, inverse, E
4 identities) of ‘whole numbers. 123 4.5
. °18; Finding relativg error and percent of - :
error in measuremsht. e O Y
19., Defining and identifyind parts of the g gl
circle .27 ‘#. 5 &
20. Recog’nizing properties. (commtative, : /
associative, distributive, mverse. LA
(& identltie:) of . L% e . S
Gk L ~off numbers 123 4§
s . "22. Making a.flow-chart orgnnizatﬂon for 2
. problem .solvings s 1223 8 8
s a 23. Pi_nding ugits of precision and the great- X .
s st possible error with measurement. 1 3. 4.5
24, Gtaphing inequalities of the type
ax ) by + ¢, vhen a,b,cel
(eg. 2x>by+ 6). : s X 2 3 b 5
LA 25, Adding and subtrnct:mg polymnials s 4
- )\-. in one variable ~1 2.3 5
26. Studying ‘some buic congepts of goonetry ¢
eg. point, lin lane, ra; . 2. L
27 Solving' px‘oblsms dealing with instllhlent ; :
! buying. * 1.2 .3 4.5

< V" - 28, Knowing e lamage of, algebra (ug like

g . terms, variable, polynom: ) 1-2 3 -4 &
. .29, Finding the least, common multiple of . i

S two whole numbers : 123 4 5

30.. Finding. cibic measure as in, the volume
of a lar prigm. i %

1o2.5 4
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__CONTENT ITEMS RATING -
31. Solving problems dealing with huying . ‘
home . 1 2 3. 4 5
32. Solving word problems using linear
° __‘equations with one variable. 1 2 3 4 5
33. Recognizing properties: (commutative, )
‘associative, distributive, inverse,
identities) of rational numbers. - 123 W 5
34, Fac'tor;ng pulynumials oi‘ the xﬁype ‘
+ where a,ce T (eg. 1.2 34 5
35. Solving right triangles. using trigono-
metric ratios 23 4 5
36.. Writing. frequency distribution and :
graphing % 12 3 4 5
. Disprovil a statement by-counterexample 1 2 4
38. Finding a .common factor for polynomials 1.2 3 4 5

.39.  Finding the coordinates of the midpoint
. 1t

_of a segmen 1.2 3 haos
ko, Knowing and applyl the laws of rott
gonents (a™.a nﬁ + alt =am-n,; )
amn), 1 2 3-4 5
41. Pactoring polyncmials of the ty] Y v
ax?+bx + ¢, where a,bcel. (e;z 3x *5)&2) 1 .2°3 b5
42. Distinquishing between descriptive and; [P
inferential statistics 2 3 L5
43. Performing. cperations (ﬂddition, subtrac-
tion, multiplication, division) on :
irrational numbers 1.2 34 5
4. Computing with percent 123 b4 5
45. Knowing the relationships among ‘the .
basic trigonometric ratios as related
to the right trisngle. 2 3 4.5
S

PLEASE CDMPIEA‘E THE FOLLOEIE

(a) If you feel that such a program as proposed’
meet an aim not mentioned. would you, pleass

,aim?

here should
state that

/

(b):If a few words, would you please state your. general/
eelings concerning the need for such a non-university.
prepatatory mathematics program with the aims stated ..
earlier to be placed in Newfoundland high schools?

T R
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Content Items Used in the Study.
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" Appendix Pi The complete list of 90 content items in g
heir eleven respective categories.
A~ Performing operations (addition, subtrachon, division,
multiplication) on K
P 1. whole numbers. )
2. .integers.
" g rational numbsrs. ’
. irrational numbers. o) 4
| Yo By Recngnizins_nnmem s_( Commu? atxve. Assuciah.ve. Dis-
v tributivey Inverses, Ident1t1€s) of
5. whole numbers
6. integers.
. 7% rational numbers. [
8. :h'ratioml ‘numbers . X i
"G~ Arithmetic Computation
9, Computation invulvxng ratios and proportions.”
10. Computing with perce:
11. Solving problems using direct variation.
12. Rounding off numbers.
13. Converting from one mode of numeral to Bnother. 2 s
D - Number Theory !
14. Naming the unian and intersection of given sets.
15. Defining and naming subsets of given sets.
16. Finding the greatest common factor of two ‘Wwhole
17, Finding the least common multiple of two whole & Ly

18. Writing "prire factorization of .natural numbers.
19. Finding the absolute value of .rational numbers..
20. Writ:mg numerals in scientific notation. :
VU E- ‘Algebra -
. Knowing the language of algebra (eg. variables).
22. Adding and subtracting non-fractional algebraic- -
- expressions. (i.e. combining like terms).

. d .
< " v 23 Knowing an nxplying l'lla’w‘:mo ’e:(( r):gnxt:mn
¢ 24, Adding nnd subtracting polynomials- in one vari-
- 25. Mul

ply1n§ polynomials (monomials, binomials.
trinomials) in one variable.
26. Dividing polynomials in one variable.

27. Finding common factors for polynami.gla
- 28. Pactor?ng polynomials of the type & -c s 8,0eX.’ ’ -
29. Factoring polynomials of the type x’ va +c,:b,ce I.
30. Fagtorim DPolynomisls of the type ax%bx + o,
2y
; 31 Solving linear eq\mtions of the type ax+ b =e,
b . a.b.ceI




179

32.. Solving 1§nenr equatians of the type ‘ax+b =cx #: d, N

a,b,c,d €
% %5 33. 501\'!1;1g linear inequalities of the typs ax)bt c,. 1

a,b,c e I. .

=34, Graiwhing linear equatinns of the type y=ax+b,

- a,b.€I using tables of val .
35. Graphing linear equations of the type y=ax+b,
.beI by the slope-intercept method.

! .+ 36. Solving quadratic equations of the type
T +bx+¢=0, where a,b,c €I, by using the‘uuad—
4, ¥ ratic Formula.

37.. Solving word problems using linear equatians in
one variable.
38. Graph%ng quadratics equations, of the type
y=8ax“+bx+c, ab,ce
39. Graphing inequalities oi’ the type ax »by+c,
a,b,cel.
A& ho. Solving systems of linear equations in two veri< . .
. “4,“ albes by the substitution and/or addition methods. .
41, Recognizing a function from given.sets of ordered
pairs of, numbers.
. F.- Geom ! ¥
£ 02 Studying some basic concepts of geometry (eg.
A point, line, ray, plane).
43. Defining and applying types of lines (purallel.
intersecting, perpendicular). .
. 44, Naming and identifying properties of simple plane
. figures,
45, Pe%‘fl‘ormlng basic constructions’ using ruler, pencil,
" and compass. r ¢
- b6 Statmg and . applying the Pythagorean Theorem.
b7, dentiﬁing congruent triangles.by the SSS, SAS,
d ASA conditions 2
48, Appl:)g.ng properﬂes of similar triangles to solve

problems.
n N Appl ing the Distance Formula B
50. Finding the coordinates of the midpoint of a seg-

. 51, )_BEfini.ng and identifying types of triangles.
.‘ 52. Defining and identifying different. types of angles.
. i 53 Defining and identifyi parts of the cirgle.
Applying formulas .for finding perimeter and area
of common plane figures (eg. the tr:mngle) & mey

[ Trigonomatr{
5 55. Defining basic tngonametric ratios using the «
A * right triangle .
56, Knowing the rslationships among the basic trig-
onometric-ratios as related to the right triangle.
57.. Solving right triangles using the basic trigono-
metric ratios.
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58." Solving ﬁpplied pro‘nlems‘usmg the trigonm‘netric
ratios as related to the right triangle.

&

Finding and computing with
Finding units. of precision

- error With measure,

65.

Finding relative errof and

59.  Defining basic trigonnmetric ratios using ‘the

unit circle.
H - Measurement - P -
Finding and computing with llnear measure.
L 61. Finding square measure, as in-area of common, plane
3 igures and solids.:
62, Finding cublc measures, &s in volume of rectsng-

angular measure.

and greatest. pcssible
|

percen‘c of error wlth

measurement.

Finding measures 1ndirectly by using similar tn—
. angles and proportions.-

Using instruments (eg. transit) to make readmgs
for ndlrect measurement.

'66.
67

T Statlstlcs
68. Distinquishing between descriptive and inferential
statistics.
Writing frequency distributions and graphing. them. .
.70, ‘Finding measures- of central tendancy (mean, mode,
median, skewness).
- 71, calculating percentiles in statistical data.
72. Calculating measures of, dispersion (range, varia-
tion, standard deviation).
. .73. Probability (concept of randomness, apprnachas to

69.

J - Business and Consumer Mathematics

probabili y) .

Preparing and working on
Solving problems dealing
Solving problems dealing
Solving problems dealing
Solving problems dealing
Solving problems.dealing
fire, home, life),
Solving problems dealing
Solving problems dealing
taxes.: -

Solving problems dealim

budge

thh 1nshllngent buying‘
with buying a car.

with buying a home.

with borrowing money. * .
with insuramce (car,

with pergonal hank records:
with sales and’ Income

with persunal aarnings.

83. Making intelligent use of mecha.nienl aids to
calculations. - .
K- Logie
8k, Making a 'ﬂow-chart' orgsnization tor problsm
solving.




8s. Putting together a lndul m 2

86. Disproving a_ a L

.- Pro a simple theorem. . B LR

SH “en z gg g:hf-u -dnctg: nuid“, " 0y
. ey ning of an argune &

P e v 90, studyin; the hiutory of uthnltiu. Lt i
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