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. mdthematlcs tcachers in the province of Newfoundland anﬂ

teachers who were tcaching at lecast onc mathematics
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 ABSTRACT

‘Thc study was. concerned with determining the' v

chrrent status of the preparation of'senlor high school

Labrador .and utlllzlng thc 1nformat10n obtaincd to

T o

formulate appropriate in-service mcasurcs. for.these-

teachers. - ' : : /

I3

Questionnaires werc used to gathet-.data on 335

g
‘course in 6rades X or XI during’thé fall term of the “
197211973'School_year. The' questionnaires were used to

. - - ' - l' ’- ’ -
gather information in three general areas: -academic

' qdalificafiohs_of teachers, interests and attitudes -~ - . P

toward mathematics, and in-service activities., There

were 271 useable questionnaires returned which represented

i R ) - . . -
a response rate of 80.9 per cent.

The respondents were cLa;gifiéd~acc9;ding to the

)
.

enrollment of the school in which they taught-and,
depending on theif'hatheqatic§ course, background, ~as .
Type-A, Type B,_or-Tfpe'C teachers. Since most of the

data involved cither the nominal or ordinal scales of

b

, measurement, the chi-square fest was used'frcqucntly-in

L

testlng hypotheses throughout the study.

It was found that 39 per cent of the teachers

ii
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were Type A (teachers with more than 24 semester hours of

q

were. Type B teachers (13 to 24 semester hours), and’ 44

per cent were Type C teachers (less.than '13 semester{

N ot i 1%, ‘: e
Hours). Only 40 per cent of the respondents had earned
. ) o:l .(
a major in mathematics2 and 42 teachers had'not earnedvaVi

51ngle semester hour o% coursework in mathematlcs ,'q-:

- 4
Reasonable strengths 1n ~course background were 1nd1cated

in the areas of algebra and ana1y51s whlle serious gaps.

were found in the areas of aeometry probability and ':,‘

-

’ e
S e

courseuork recommended by CUPM for Level 111), 217 per cent '

.\T PRI
PV
s .

' stafistics, and _computer mathematics}L'The fact.that 71fﬂ”v
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per cent of the teachers had earned no credlt in gcometfy

5

)

most teachers.

-

of "the critical shortage of well prepared mathematlcs

> . .

teachérs atlthe high school level in this province,

‘ An analysis of.teachingiassignments'revealed'
that many teachers have'been misassigned. Only 27 per

cent of ‘the respondents were teachlng exc1u31ve1y h1gh

school mathematlcs courses, and many of the others were f“ o

The above .findings serve as an 1nd1cat10n

’ . ~
no. (S

was vety alarming since geometry was & course taught by f,jm

)' G

teachlng one or moré/courses in totally unrelated areas

{

they enJoyed teachlng mathematlcs above all other
subjects and dld not con51der that their. 1ack of

preparatlon was a handlcap.v However, the respondents'

showed‘little"interest in membership in-professional ngi

The majprlty of the respondents rndlcated that.wi:Z“

ot
i
e
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'unlver51ty mathematlcs courses the mog% desirable type of]

'éenfers.j_ I

organizations, reading of relevant professional publications;

and taking addltlonal courses. ¥ ‘ : S

-

In service opportunltles for high school mathematlcs -

teachers were 11m1ted to un1ver51ty sponsored on- campus ©o-

courses. Slxty three per cent of the teachers -had taken at - .

least .qne such ‘course 51nce they flrst began teachlng, ‘and

¢ 1

40 per cent_of-the 271 respondents- had taken four or morei

.courses. . The respondents indicated that tHey considered

_~ ~

in- serv1ce tralnlng, and felt that there was a need for

more of these courses to be offered at the of f-campus

’
¥

.- R -

- o

" The major recommendatlons of the study include: the

follow1ng ' ."- I : C,

r
J

1. Since an esséntial ingredient ‘of any program of

-
t B - e
»

in-service training is a realization of thé need

. - - for such a program, it was recommended ‘that’ all .
e - ~. ' . TG
concerned be made aware of 'the great need for- : '

\ o ]

1n serv1ce training. - ,

;’ 2. . A Mathematlcs Consultant should be 1nc1uded as
bart of the staff ‘of the prov1nq1a1 Department
of Educatlon, and whénever p0551b1e, school
ooards,should also nlre a MathematlcsﬁConsultant

.as partiof Their snpervisory'staffy
3. The'provincial nniversity should re-examine its

course requirements for mathematics teachers and,;
. 7 - L . N - . s <
/ ' . ' " . ~



- iLf p0551b1e, bring them in- 11ne w1th the "CUPM

1

recommendatlons.

Teacher certification requirements and procedurés

should be re-examined hith .a view to improving’

them to insure_that teachers will teach only : 'n'i N

subJects for wh1ch they are academlcally prepared

\
,In-serv1ce programs,'eSpec1a11y in geometry, should

.be. 1nst1tuted as soon as p0551b1e. This couid

possibly be done as part of the off -campus

_ program of Memorlal Unlver51ty,'and by making use
. . . - A ]

of a group of well prepared teachers who teach -

'mathematlcs at the high school level

Personnel respon51b1e for . h1r1ng and 3551gn1ng
mathematics teachers should try to ensure thet
(a)  all new‘teachers h;red have at least a

. 'majer'infmathehatics and -

(B)‘ that the ‘best preparetheachers ‘are used to-

maximum potential in teachlng high school

mathematlcs.

ec
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,knowledge.' Few areas have been left unchanged in the

CCHAPTER I .
- . INTKODUCTION,

3

Y s ' . - =

- The state of preparedness'of teachers to teach a

. given curriculum has always been: an important concern for

educators. For mathematlcs educators it took on added :
[ [ :

'51gn1f1cance durlng the late fifties and sixties when it

' was ,realized that the mathematics be1ng taught was not

meeting the needs of a technological society. This |

awareness ‘led to many ma;or reforms designed to update
T 4
the mathematlcs currlculum and\erng it in. l1ne with the

e

stead;ly 1ncrea51ng amount of available mathemat1ca1

quest to improve mathematlcs programs. Courses of study

" have been reulsed much hew content has been added, text-

. -

books have been improved, and much research has been done

in mathematics education. However, the importance of the

r

teacher must always be kept in mind.! New mathematics

4 ~?

currlcula dre only as good as the teachers who try to

teach the new ideas, concepts, theories and ‘structures.,

1

" - The sudden changes in the currlculum were the

"jmpetus for creation of guidelines and standards for the

T

ta

Iyilliam E, Haig, "Preparation of Sénior ngh
School Mathematics Teachers In South Dakota (unpubllshed
Doctoral dissertation, Indiana Unlver51ty, 1970), p 2.

-1
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N

'pre-éervice training of mathematics teachers. Efforts to
implement new mathematics programs also made educators

4 .
aware ®of the vast numbers of poorly prepared in-service

T

teachrrs. Thus, much time and money was expended in the

3

pre-sérvice and in- serv1ce training of mathematics teachers.
These measures produced varying degrees of success in the
'sixties However, that is not enough The growth of
mathematlcs and its varlety and depth of applloatlons 1nx
our soc1ety has set a trend that is certain to coﬁylnue

and, "it 1s inevitable and, proper that these changes w111

be reflected in the content of school mathematics. . ."2

One of the criteria of success in coping with inevitable

Y

mathematics reform in the seventies will be how well

A .

prepared teachers are to handle these changes.
ThlS study was designed to 1nvest1gate the degree
of preparation of mathematics teachers in the senior high

"schools of Newfoundland and Labrador to teach preéent day
) ! . . .
mathematics and cope with inevitable changes in this decade.

STATEMENT OF THE PROBLEM

arr—

The purpose of the study was two-fold: (1) to

. 2Committee on the Undergraduate Program in Mathe- .
matics, Recommendations on .Course Content for the Training
of Teachers of Mathematics (Berkeley, California: Mathe-
matical Association of America, 1971), p. 4. Lo

P

'Irving Adler,, "Criteria of Success in the’
Seventies," The Mathematlcs Teacher, 65: 38-9, January,
"~ 1972 ) g

\

Y

o8
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determine the present state of preparedness of mathematics

teachers in the senior high schools of Newfoundland and

-

Labrador, and- (2) 'to utilize information obtained to make
' 3 . . . .

7/

‘recommendations for the .pre-service training of, teachers,

deficient.

and to formulate appropriate in-service measures to upgrade

-

. the mathematits'béékground of teachers who are considered -
: T, .

(

'\'Spécifiéally{ the purpose of the first part wof the

étudy was to determine: .

(1) teacher preparation as evidenced by

"(a)
(b)

()
(d)

(e)

(£

(g) -

(h)

1)

thes number of university level mathematics .

courses successfully completed,

”the

the
the
fhe

the

;he

the

areas of mathematics covered by these

‘ - ~ -~ = . N " . ‘ "/
courses, : '
‘the recency of these courses, o

undergraduate.mafof(s)'éhd minér(s)?
degree (s) held, and the year granted,
field of graduate work, "

number of yeaié teaching mathematics at
sepior high level,’

Certifi;qte or Licence held,

number of mathematics courses completed

since first began teaching;

() teacher attitude and interest toward mathematics

as reflected in ‘

(a) membership in professicnal organizations,
* " ) N 4 .

s’

(-



......

(b)

©)
(d)
(e)

reading of relevant profe551ona1 Journals

and publlcatlons T ' T L \

~ method of 3551gnment to teacb mathematlcs

satisfaction in teachlng mathematlcs, and

plans to take-more mathematics courses in
the future. - ’

o4

In the second part.of the study specific aims

‘were.

(1) to determine'spedific coufse'deficiehcies in.the

preparatlon of mathematlcs teachers,f

- (2) to determlne the su1tab111ty of placement of

mathematics teachers,

(3) to determine possible and most desirable types"

of in-service training, and

<

1

\

‘mathematics teachers.

~

.‘(4)' t6 utilize. the information gained in both parts
of the study in the formulation of specific -

. proposals on in-service education for

-

L

'SIGNIFICANCE OF THE STUDY D

7 - ;

[y

During the last decade the mathematics'curriculum

N

in the secondary schools of Newfoundland and Labrador :

probably experlenced more change and controversy than in

any comparable period of time in the past. These changes

were inspired by events that were happening elsewhere on

. . ‘-\“(4 " . -
the North American continent in the late fifties and



s ‘early sixties. Such highly-fuﬁded'groups‘as.fhe School

| 'Mathematlcs Study Group, the Unlver51ty of Illln015
Committee on School Mathematlcs, the Unlver51ty of
MarYland Mathematics Project, the Ball State Teachers
College Experimenta% Mathematics Program and others,
through the curricuiUm materials they produced, had a
profound influence on the rerision of oaqhematics programs

'by commercial publishers.” ' This influencé is evident in

AR

textbooks used in' the province's schools today. . I

Commlttees such as the Commlttee on the Under- C
graduate Progrdm in Mathematics (CUPy)“of the Mathematlcal
B Association of America, the.Secondary SchoollCurriCulum.w‘
' Commlttee of the Nat10nal Counc1l of Teachers of Mathematlcs
and others have .made recommendatlons concernlng the. quantity

and quality of coursework considered essential for-teachers

5,6

* of mathematics in the secondary schools. A1l groups .

" have stressed the need for specific pre-service training

and continuous in-service training.

I )

This province has undergone the curriculum changes,

iy
2

“C, K. Bradshaw,-'"Mathematics Teaching in the Public
Secondary Schools of the State of Nevada'" (unpublished °

Doctoral dissertation, Unlver51ty of California, Berkeley,
1968), pp. 2-3. . MR

Committee on -the Undergraduate Program in Mathe-
matics, Récommendations for the Training of Teachers of
Mathematlcs (Berkeley, California: Mathematical Association -
of America, 1961, 1966, 1971); ' )

$Secondary School Curriculum Committee, '"The Secondary’

School Mathematics Curriculum," The Mathematics Teacher, 52:
414-15, May, 1959. ' : : '



i 8

bBut has.ir Kept pace in préparing pre-service .and in-
servicé,teachérs éccording to ‘guidelines deemed essential"
by such groups as the CUPM? This study iévsignificant in’
that .an attemﬁt has been madg‘to determine the current

status of preparation of the province's mathémapics
. .

.teachers. A comparison of this information with the CUPM

rééommenda&ions aided the researchereih aséessing‘the-
perceived deficiencies in'the prebaration of mathematids,g
teachers, and was useful in thq “formulation of plans to
upgrade the background of these. teachers.

A major problem in this prévince until récent

_ years was’ that of secur;ng enough teachers to staff the

schools. Because there . was such a proﬁlem of teacher -

supply, the quality of their preparation sometimes had to

~

be'ignor?d: Little or no consideration of baquround was,
or‘could.bei.ﬁade'in many instances. quy of the teachers
hired during ;his time may Stili-be~teaching.mathematic$,
and\althqugh'it is'possible rhat,soré of these teachers
haVe ‘since improved,their background by appropriate in;. |
serV1ce measures, it i§ probably unlikely that théy hévé
1mproved to a level deemed essential to handle today's
curriculum.{ In view of the ihcreasing supply of qua11fied

mathematics teachers; it would seem desirable to identify’

such teachers, and if p0551b1e, to’ suggest ways of up-

gradlng them to acceptable standards.

Mathematlcs prbgrams are not statlc. They are

-
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constantly belng revised, rewrltten and subJe ted to

experlmentaugon. Many proposals have been made, of which

)
L - —

<

_one of the most controver51a1 is the Cambrldge Report.
In reference to their proposed ﬁurrlcula, the authors Qf
* the Cambridge Report made 'the following observation:

. . It is characterized by a complete impatience
' ~» with the present capacities of the educational
. system, It is not only that most teachers will.
. be 1ncapable of teaching most of the mathematics
' -set Yorth in the curricula proposed here; most
teachers would -be hard put to comprehend it, . .
.- Even the first grade curriculum embodies notions
: with which the ‘average teacher is totally
. e !unfamlllar.7

The proposal;of an equally ambitious group--the
Secondary'School Mathematics Curriculum Improvement Study

' fSSMCIS)--calls fer a total reconstrucfion Sf theeentire

curriculum ih order to present mathematics as an integrated

body of knowledge.,  Such a curriculum wopld introduce into

the school program topics sueh as'matrices d1fferent1a1

\\\equatioﬁe' theory of probab111ty and statlstlcs and. }.

/

elementary numerical ana1y51s. ‘This material is now

consideéed university level methemgticé. The present goal
is to gain-bne to one-and-a-half years ad&ance iﬂ the

study of mathematics in high school.® . .

Y] -

-

’The Report of the Cambridge Conference on School -
Mathematics, Goals for School Mathematics (Boston' Houghton
Mifflin Company, 1963), pe. v111. Va )

: 8Howard F. Fehr, "The Secondary School Mathematics

Curriculum Improvement Study Goals - The Subject Matter
! Accomplishments ,"” School Science and Mathemat1cs 70: 281-
- 291, April, 1970 ' - :




JIf the Cambpidge~Réporf, SSMCIS or similar
ﬁropqsals have any%influence on the matheﬁatics curricula
of this prévince inxthe futﬁ;e, the necessity of having
teachers with a solid background in mathematiES'will'

‘ become even more urgent The proposers ei.suéh changes

‘stress’ that the preparatlon of the teachers 1s the key
factor since 1t ‘is the teacher who is the central figure
in the 1mp1ementat10n of curr1cu1um change. The present'
study is con51dered to be 51gn1f1cant to the extent that .

it assesses the capab111ty of today s teachers to teach

) the-presgﬁt curri;ulq, and to cope with futuré_reyisions

] . . .
that appear inevitable. This information can then be used

for the planning of pre-service and in-service programs for
. / . .

the mathematics teachers of the proyince. | - .-

LIMITATIONS

- Although the problem of adequate’ teacher pfeﬁarafion_:
- exists at all levels'of.qducation, this_study was limited'tb
an invésgzﬁation:of.thé greparation of Gradé X and XI
(Sénior High) métheﬁatics.geachers in the province 6f New-
- foundland and.Labrador.l This limitation enabled the -
 researcﬁer to investigéte the problem more thoropghly than
'wpuld'Have'been poésiblg with a larger populatiqp. |

| The study was limited to an analysis §f the academié

preparation,in mathematics. . No consideration was.'given to

training in methods, psychology of learning, etc., that,
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the tegche(s'may have had. This kind of prépérhtioh“was- e

not .omitted because it was regarded as unimportant, but

e > .- ) N - .
o - . - ) kY .
. rather because ‘it was considered outsjde the scope of this
. particular study, . i - -
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B The full significance of a.study concerning- the o
‘ . 18 . ’

L

w1thout an overview of the vast amount of 11terature

- available on the development of contemporary mathematlcs

and .its 1mpact on the pre-service and in-service, train g

of.mmthematlcs teachers. This’ chapter attempts to do this

by classifying the ié}erature into: three main categories.

2".1(1) 'Changee.in the,Mathematics,Curricnlumf

(2)  Subject Matter Preparation ofsMathematics
. L ‘., .
Teachers - Recommendations ‘and Guidelines

(Sj In-service Education'of Mathematics Teachers.‘ﬁ'

CHANGE§ IN "’I"HE MATHEMATICS 'CURRICULUM -

The Currlculum Up to. 1945 '~('; . .

~

Before the turn .of the century, the. Committee of

4

Ten in 1894, and the Commlttee on College Entrance

fRequ1rements in 1899 had influenced the establishment of

a basic curriculum. Thls ba51c pattern that per51sted for

| half a century had algebra and - plane geometry (and some

'trlgonometry 1n grade eleven) as the mathematics to be

C - . A

10

‘preparatidn of mathematics teachers'cannot be appreciated"

I

~ T
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"atudied in high school.!

L

''needed by very few peobié..A

' colleges and universities,

~ Factors Leéding to Change -

as the most prij} ent of these factors

KN

feneral course in grade nine for the non-college bound--led”

to concern among educgtors. Establishment of such a course

o ~ _
in’ grade™nine eventually-led to a removal of most of the

-1;_..

algebra dnd geometry from the seventh and e1ghth grade

11

One variation in this pattérn--thé greation nf aif.

—

currlculum and a, downward: adJustment of the level of

' mathematlcs in subséquent courses.'  In.addition to the

weakenlng of the cZntent in the 1930‘5, the\maﬁhematlcs

educatprs had to contend y;th“;he genéral bellgf that
mafhemnt}és bexond-the‘genér l;mathématicg_COu;se was
oth these fantors led to a
dgcliné 3n'the‘numbef‘nf pe‘éig taking mathematics in

nd there was a general

-deterioration of mqtheméti s”educatien. Calls for re-

»

organization, and Tecommefidations from the mathematics

'gommunity wénpfunheeded n the thirties and forties.?

Ve

There are mgHy factors that contrlbuted to théf-“

EY

phenomenal changes An the past two decades. BradshaW/sees

/'/‘
. /
- //.
1 / 4]
. C. Bradshaw, '"Mathematics Téach1ng if the
Public¢ Seco dary Schools of the State of Nevada® (un-

a

published Doctoral dissertation, Un1ver51ty of Callfornlé,

Berkéley, 1968) , pp. 11-12.
“.2ibid,, pp. 12-14.

¥ ~
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PUBSE——— e}
’ .



_ The following compent by SaunderSQMaclane was. typ1ca1 of

. the dlscontent felt toward the content'of mathematlcs

B

« +« « the: gradual recognltlon by the c1tlzenry in°.

- general and by educators in particular that the R
‘mathematical literacy of the high school graduate .
was inadequate for 11v1ng in thlS age of sc1ence
and technology ) - oy

v
°

" the mathematlcs commun1ty on the dlrectron mathematics ’

- [

.should be tak1ng~ These op1n1ons were many , amd they all’

\

stressed one thlng--the content of school/mathematlcs was

,” not right ior‘a quicklyogrowing technological society

courses: -
My subject is vacuous' the 11ve1y modern : ey
development, df‘mathematlcs has had no impact -
on the content or. on the presentation of -
secondary school mathematics.. Algebra and

' geometry, as covered in: schools, consist .
exclusively of ideas already well known two . :
hundred years ago--many of them two thousand * - _,

. years ago. No matter’ how much better the: ' ~
teaching of these particular ideas to more and. .
more pupils, their presentation leaves school - .. .°

" mathematics in a state ;far mores ﬁthuarlan o

. The Secondary School CuxTiculum, Committee'of?thei
Natlonal Council of Teachers of Matheriatics a&knowledged
the need for change gﬁ keep pace with - expandlng knowledge

1n the follow1ng statement° ' . b

[ ‘
. . ~ . . Le
9 B : ' .
> . :
. < - R /1/_ e T
4 L ' . s : .
, g i ) ,

*3Ibid., p: 14. 0 A

People were f1na11y beglnnlng to llsten to the op1n10ns of -

-t A:

' *Saunders. Maclane "The Impact of Modern Mathematics

on Secondary Sthools,? The Mathematlcs-Teacher 49 66,
February, 1956 ) . S
. S : /
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One of the dlStlnCt and 1mportant factors , R

"contributing to the great explosion of knowledge

which has taken place during our life-span-is
the overall revolutionary advances in 'the uses

~ of mathematics.- . . 'The astonishing developments

in the physical sciences are continually ‘creating
demands for new interppetation-and.uses of
mathematicg.” Of possibly even greater signifi-

" cance in th s revolutlon are the demands Whlch

v t

are coﬁlng from’ new users of mathematlcs.

The Comm1551on on Mathematics of the Gollege

»

Entranée Examination Board, whose respon51b111ty it waijo

reprganlze the’ currlculum to meet the needs of the second

2

halfnof the twentleth century, lobbled fof rev151on this

way:

2
»
a

\‘Mathematlcs is a dynamic subJect, characterized

in recent years by, such 1mpre551ve growth and

.such extensive new applications that these have

far outrun the curriculum: Moreover, the

.-traditional curriculum fails to reflect

adequately the ‘spirit of contemporary mathematics, °
which seeks to study all possible patterns .
recognizable by the mind, and by so striving has
tremendously increased the power of mathematics

as a tool,lof modern life. Nor does the tradi-
tional curriculum give proper empha51s to the

fact that the developments and appllcatlons of
mathematicé have always been not only 1mportant
but’ 1nd15pensab1e to human progress. T

In ordet that the school and collegk.curricula .
meet the needs of mathematics itself and of its o0

applications, “there must be a change. A ngw
program, oriented to thé needs of the second
half. of the twentieth century and based on-a
dynamic conception of mathematics, . is required. .

. .The national need for mathematical manpower, and

“a general feeling/of dissatisfaction with the
‘present state-ofy ffaire, support the early

§
n e

]
©

L

SSecqndary School Cur¥1culum Committee, "The

Secondary School Mathematics Currlculum " The Mathematlcs

Teacher, 392, May, . 1959

-
Y
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vintroduction of such a new curriculum.®

3

L] ’

Contemporary Mathemat1cs o L ¢

The strong demands for a new currlculum 1ed to

F

act1v1ty in the mathematlcs community

such a flurry o

g ' .
.dur1ng the six 'e&’that 1t is commonly referred to as “the. .

- "revolution" ;n schoor mathemat1cs.

One pioneer in the field of experimentation with

. curriculum materials was ‘the University of Illinois

Committee on School'Mathematics which began its work in

, 1951, From that -time onward the pace of experimentation

'plcked up, and maJor contributions towards bu11d1ng a new

curr1cu1um were made by the University of Maryland Pro;ect
the Boston College Mathematlcs Institute, the School.

Mathematics Study Group, the Greater Cleveland Mathematlcs’.

) Program, the  Secondary -School Mathematlcs_Currlculum

Improvement Study, the .Comprehensive School Mathematics.

Project, thedMadison Project, and a host of lesser known S

?

groups.® Dubigsh notes tﬁat out of all of these groups,

[N

GCpmm{E ion on Mathematics, ‘Profram for College -
ematics  (New York: .College Entrance
Examination Board, 13555), p. 9. ’

7G. -BAley-Price, "Progress in Mathematics and its
Implicatio for the Schools," ‘The Revolution in School:

Mathematics (Washington, D.C. The Natlonal Council of

Teachers of Mathematics, 1961), p. 1.
_ BEugene D. Nichols, The Continuing Revolution in T
- Mathematlcs (Washington, D.C. The National Council of. .

Tzaghers of Mathemat1cs 1968), pp. 16- ?7 . - -
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;- it is the School MathematieS'Stud& Group (SMSG) that has

" been the dominant influence in curr1cu1um reform in-

mathemat1cs, and has had the greatest 1nf1uence on -
commercial publishers of new materials.® The reseercher'

_notes that the materials used-in the Secondary Schools of

-~

‘this province were inspined by the work of the SMSG,
Desp1te the d1verse goals and varying emphases of
the many groups, there are mamy common elements present

1n the materials they developed. Such. common elements are

the result of the philosophy that
Contemporary mathematics-is characterized by:
(1) a tremendous development quantitatively; -
(2) the introduction of new content; (3) the.
reorganization and extension of older content;

~and’ (4) renewed, increased, and conscious
emphasis upon the view that mathematics is

* ' concerned with abstract patterns of thought.!?

s Adherence to this philosophy has resulted in pro-
. ,k

grams that stress abstraction, logic, and xrigor rather
1 i ) p - - .

than problem solving.!! The unifying themes in such

programs are : : . .

.. . sets, operat1ons, properties of number
systems, functions, logical deduction, inductive
reasoning, generallzat1on and measurement.'. ..

-

5.

-%Roy Dubish, "Teacher Education,' Mathematics .Edu-
cation: The,K Sixty-ninth Yearbook of the National Society

. for. the Study of Education, Part I (Ch1cago. University. of
Chicago Press, 1570), p 289, . . ‘

- '?Commission, on Mathematics, op. cit.) p. 3.

"Morris Kl1ne "A Proposal for the High School
Mathematics Curr1culum,” The Mathemat1ts Teacher, 59: 322-
“330, Apr1l 1966. -

e Q\

St

.
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] .
Central to the new programs is the study of the
structure -of mathematics, that is, the study of
the basic principles or groperties common to all
systems of mathematlcs. ‘

In the new programs courses are more compact than before.

Thls has made room for the 1ntroduct10n of many new courses
. b.‘L ‘

~ - -

or topics'in the senior high school. Bradshaw!® reports a
‘i965 stuqy which révealgd that courses such as analytic
geometry, éalcolus, probabflify and statistics, finife.
mathematios and linear algebra were not uncommon in the

high schools of the twenty states surveyed.

rd

- Tomorrow's Mathematics

RobeTrt B. Dé;is declared in 1967 that

4

The 'new mathematics' revolution has not taken
.place, but--considering the pressures that are
bu11d1ng up--it probab1¥ w111, p0551b1y W1th1n
the next ten years. .
It appeafs that there is,§till change to come, and that
gho'mathemétics curriculum of the seventies and eighties
will be.greétly'different from'today's. « The Cambridge
Report outllnes what is considered by many educators a

. realistic set of proposals for the future. The proposals

call for the introduction of new subject matter into the

P:3

L

*?C. K. Bradshaw, op. cit., p. 20.
13Ibid." po 21!‘ . . ‘ v >

1%Robert 'B. Davis, The Changing Curfiiculum:
Mathematics (Washington, D.T.: Association For Super-
¥ -vision and Curriculum Development of the National Education -
Association, 1967), p. 1. : . .

3
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school curriculum so that at the end of high school, a

student will have -
« « « a level of training comparable to three Vﬂ,m
years of top-level college’' training today; that -
is we shall expect him to have the equivalent of
two years of calculus, and one semester each of
modern algebra and probability theory.! -

The report goes on to p01nt out that these proposals are
long range, and in that context they cannot Be con51dere
unrealistic., Several possible course outlines are_ al]
‘SUggested for attaining these goals,

'JSimilarmproposalsls have been’ put” forth by the *
Secondary‘ScHool Mathematics Currieulum Improvemenﬁ Study.
.In.faCt, some of the proposed courses have become a.reatity'
at the experimentai stage in various locations in the

United States. -' a o A
Educators in this province cannot ignore such

proposals, Tﬁere is'no doubt that what Hapﬁens in the -
" United States in the field of mathematics will influence
what happens in ‘Canada becausé, as Jones says, "As far
back as the report of the Committee of Ten, Canadlan'

educators have been influenced by deVelopments in the.

.
’

3

15The Report of the Cambridge Conference on School
Mathematics, Goals for School Mathematics (Boston: Houghton
Mifflin Company, 1963),,p. 7.

/

. 1®Howard F. Fehr, "The Secondary School Méthematlcs
Curriculum Improvement Study Goals - The Subject Matter

_ Acc0mp115hments," School Science and Mathematics, 70:

281-291, April, 1970.
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Conclusion N TN . .

It is obv1ous that the contemporary phllosophy of
the nature of mathemat1cs, the new content of today s
currlculum,‘and the inevitable changes in the near future
'all have serlous 1mp11cat10ns for the preparatlon of |
teachers of senior hlgh school mathematlcs ’ The next

sectlon w111 consider some of these 1mp11cat10ns

SUBJECT MATTER PREPARATION OF MATHEMATICS

o

TEACHERS - RECOMMENDATIONS
- AND GUIDELINES - -

e

'The Need for Subject Matter Preparation

As experimentation with the new curricula was
.completed, and more and more of thé(new'materiéls became -
a bart of the school mgthematics curriculum,\éttenfioh
turned to the state of ﬁreparedness of the téache;s to ‘
'propéfiy impleheht theﬁnew_mathematitSHCurpiéulum; All ?
.the various groups and indifiduafs:involvgd with.theé

dévelopment of the new currjcula emphasized that the

objéctives of the new programs could only be reachedr~if = .
. . . {

1

l7Ph111p S. bones, "Present-Day Issues and Forces,"
A History of Mathematics Education in the United States
and‘Canada: " The Thirty-Second Yearboek .of the NCTM
.(Washington, D.C.: _NCTM, I970), p. 463. v
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, the teachers were adequqteiy prepared in mathematics.
l. 0 ) I N /

. The Secehdéry.School Curriculum Committee;in making -

/ |
The most important single factor contributing to ' .
the effectiyeness of any program of-instruction
is the teacher. As in any true profession, the

o competent teache¥ is characterized' by scholarshlp
in relevant knowledge. RS v

-

its recommendations St.a'tedl that -

o

The Comm1551on on Mathematics expressed its concern‘

for hav1ng well - prepared teachers this way:
.More than any .other single factor, the successful
carrying out of the Commission's program depends
on the tegcher of‘“kigh school mathematics. . .
-Schools must have teachers who- are tTrained to
. teach the subject matter in the sp1r1t of the
twentieth century mathematics.!? .

13

Here the Commission stressed the kind of preparation it
- desired that teachers. have: —

The teacher's greatest need, in order to be .
prepared to teach the new currlculum, is not- . ,

h:@mmethodology but. subject matter. . . there is ! S R

no substitute for a solid knowledge ‘of-the--
elements of the new mathematics.?

Fehr, the intermationally known mathematics educator and

K dlrector of ‘the Secondary School Mathematlcs Currlculum

[N

Improvement Study, made the £0110w1ng comments concernlng

the sub)ect matter preparatlon of teachers of mathematlcs.

»

A broad.knowledge of.mathematlcs in the teacher .

!

-

. .~ - '%secondary Schopl Curriculum Committee, op. cit.,

p. 414, =
N : . ,

!9Commission on Mathematics, op. cit., p. 50,

2071pid.



is esscntial if he is to plan his teaching so
that his students will see how various aspects
of -mathematics are connccted, so that the
students can experlencc how matheﬂ tics grows
from a cooperation betwecdtn intuition apd
systematlc reasoning, and how-cventually
mathematlcs becomes a set of general structures.,

L

A broad knowledge is also essential from the.

point of view that in the future there, will

‘always be a continuous revision of teaching’ -
mcthods and-subjgct-matter content; and if the.
teachers have.a narrow, closed orientation to _
the subject, a circumstance that has occurred -
“in recent years in many countries, therc will

be a serious obstacle to the cvolution of -
mathematics education. The day has passed
when a ‘teacher. . . can cease to study his

subject. Teachers, throughout the whole of

their prof0591ona1 carecr, must be ﬂctlvely

cngaged in the study of thelr subject.. .

A lack of adequate preparatlon in academic subJect

‘mattér is a handicap to a teacher. It makes his situation
. .
very d1ff1cu1t because he must strugglc to learn the. content

. as he trles to teach it to hlS students. 22 This type of
: ’

[P

teacher is descrlbed by McAulay n

They must exert extra energy and time to’ prepare
' lessons in subjects in which their background is
- ~weak. The frustration thus generated is quickly
.~ .passed on to their classes. The chief result-is .
-that little interest is created. . . and certainly
little ability is determined among the students
in. these suchct areas when the teacher hlmself

4

: 21yoward F, Fehir, "Mathematics Education for a’
Scientific, Technological and Industrial Society,' The
Mathematids Teacher, 61: 670, November,; 1968.

zzDonald 0. Nelson, "A Survey of Sclected
Characteristics of Alberta Mathematics Teachers'
(unpublished Master's the51s, Unlver51ty of Calgary, : ;
Calgary, 1969), . 13. . 1

I
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"' Recommendations and Guidelines

" many recommendations and guidelines r the improvement

has' little ability in their content.??

. The whole issue’of the need for subject matter’

preparation is perhaps best sunmed up by'Diennes, who says
"that aifbacher\must be \ - ¢

. . first and foremost a pedagogue. Bﬁt he

)

vill not be able to ‘be a pedagoguc if he does -
not have’'a thorough grasp of the subject matter -~
he is trylng to pass ‘on. poa 2t \W

/

‘It has be¢n illustrated in the preccdihg Sections
of this chapter that the perlod since 1960 was a time of
change as.Ffar as the content of school mathematics was

,qonccrned. This period has also beerf characterized by

A .

. i .
of teacher cducation. These recommendations have evolved

- from the discussions of committees -and groups who werc

well informed about the problems associated with the
. I B '. . - . . ' v
téaching of mathematics, the training of teachers, and

“the characteristics of the mathematics programs in the

schools, 23

v

23J. D. McAulay, '"Training and Retraining of
Mathematics and Science Teachers,'" Education DlgCSt 30:.
29, Septémber, 1965. : .

24701tan P. chnes,, "Comments on Some Problems

- of Teacher LEducation in Mathemqtlcs " The Arithmetic

Teacher, 17: 263, March, 1970,

. 25p 'S, Jones and A. F. Coxford, "Academic ‘and
Professional Preparation of Secondary School .Mathematics
Teachers,“ Review of Educational Research, 34: 322, June,
1964, '

ol
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. The Comm1551on on Mathemat1cs was one of the .

4

earllest groups to make spec1f1c course recommendat1ons
. for prospectlve.teachers of high school mathemat}cs.
The Commission's decision was that

A souind teacher-education program can be developed
around a major of 24 semester hours beyond the
calculus. The Commission recommepds that the major
.be earned by selecting from the following courses:
“differential equations, probability and statistics,
modern algebra, geometry (other than Euclidean),
,advanced calculus, logic, history of mathematics,
and theory of numbers.?2®

Similar recommendations were made-by the Secondary School .
" Curriculum Committee of the NCTM: - -

In view of current curriculum demands, teacherxs
of mathematics in grades seven through twelve
will need to have competence:in (1) analysis-
trigonometry, plane and solid analytic geometry,
and calculus; (2) foundations of mathematics -
theory of sets, mathematical or symbolic logic,
postulational systems, real and complex number
. systems; (3) algebra - matrices and deter-
minants, theory of numbers, theory of equations,
and structure of algebra; (4) geometry - .-
Euclidean and non-Euclidean, metric and pro-
jective, synthetic and analytic; (5) statistics -
probability and statistical infetence;
(6) applications - mechanics, theory of games
‘11near programming, and operations research.

N
2%

A notlceable-absence in these earliest recommendations is
mention of courses in’ computer mathematics. This is
perhaps due in'part to the fact that computers hadn't .

gainéd the place of prominence that they have in today™s

zsCommission onaMathematics,'_B.'cif., p. 57,

: .27gecondary School Curriculum Committee, op. cit.,
pp. 414-415,
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-society. s _ .
[

: ; . X :
. CUPM Recommendations. The recommendations that.

have _emergedfas one standard'for the training of mathe- -

-

matics teachers are those of the Committee on the Under-~.
graduate Program in Mathemat1cs (CUPM) of the iathematlcal
JAssoc1at10n of Amerlca The 1nf1uence of‘,the CUPM has
'paralleled that of the SMSG accordlng to Dubish:

"+ . Just as, SMSG has been the. dominant -
influence in curwricula reform in mathematics,
so has the CUPM been the dominant influence
on the improvement of teacher,preparation.
Its recommendations for Levels I- III training °
have been widely endorsed « e

o In the original report publlshed in 1961, and
revised “in 1964 and 1966, the CUPM made recommendations b
f_or the training of teachers 'at'five specific levels:
Level I (teachers of elementary schooI mathematics)_ to
Level V (teachers'of-' 'collﬂege mathematics). - For teachers
of 'high school mathematics (Level III), CUPM reoommendpd
the following courses: three courses in an’alysiS' two\
courses in abstract algebra, two courses in geometry
beyond analytic geometry, two courses 'in probab111ty .and

14

statlstlcs, a course in computer. science, and two upper

' level electives.?? A mere complett description of the

-

" 2%pubish, op. cit., p. 289,

- 2”CUPM Recommendatlons for the Training of.
Teachers of Mathematlcs (Berkeley, California: Mathe-
matical Assoclation of America, 1966), pp. 9- 10, -
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Level.III recdmmendations'und the naturc of the courses

.S

recommendcd is found in Appendlx A.

Fhe mcmbers of the CUPM stress thailthelr pro-
posals are only minimum standards whlch are appllcable to
feaéhers of all matﬁematic§{ In the infroduction,pf,the
ofiginal report‘(}é61) and in the revised reports (1964
and 1966),ithe Committee §grESse§'that L

- The reEommendatjons are tg.be considered miﬁ};ZI’
for teachers in any educational program.
. Idedlly, a person éreéariﬁg for téa;hing'shpuld.
meet, in addition to the minimal requirements

set forth here, as many of the requirements
the next level as his college program permlts

This report is meant as a gu1de for the prepdr-
ation of pcople who will be teaching any mafthe-
matics whatsoever. The suggestions apply,; within
any level, to all people whHo teach any mathematics.
The teachcr ‘who, is- assigned classes scheduled L
prlmarlly for students of low aptitude is 1nc1uded
in. the recommendatlons :

New recommendatlons (which for level [II are’ relatively,
’ﬁnchanged) pﬁblished'in 1971“a150 stress the minimum nature .
_and applicability of CUPM recommendations:

'The recommendations . . . are not motlvated by
a desire to meet the domands of. any special

A

. 39CUPM, Recommendations for the Training of
- Teachers of Mathematics, A Summary -(Berkeley, Callfornla %
Md‘hematlcal Association of Amerlca 1961), pp. 9-13. -

~

J1CupM, Recommendatlonq on Course Content for .
the Training of Teachers of Mathematics (BerRélcy,
-California: MatHematical Assoc1at10n of America, .

1971), pp. 17-18. :

Al
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. of any partlculaz plannlng organlzatlon. We .
I e consider -our recommendations to be appropriate .

~w for any teachers of school mathematlcs, 1nclud1- o _
. teachers of low ach1eve1;s. 3z. R . :

Imbact of the CUPM recommendations. The CUPM

" .'recommendations have stimulated a great deal of interest
s \ = .
~-#  in the preparation of teachers;%and many studies and .

sﬁ&veys have been done on. the effect of’ bhese.recommendatlons
on the’ preparat1on “of teachers of mathematlcs. -In a 1966
" : *“ § study, Eisher found an appreC1ab1e increase in thé/;equlred
| '.", amount of coursework, espec1a11y in abstract algebra and S
ana1y51s, from 1960 to 1965. Courses 1n probablllty and f rbﬁ:

~

oL ' '.etatlstlcs were the least 1mp1emented of those recommended
. ":;_c

by the CUPM *Flsher‘s'“

onclusion was that much had to be

S _ done before - complete 1mp1ementat10n of..the. Level III.
- EEEE Y 8
recomméhdatlons ‘would: be accompllshed

_Fisher's f1nd1ngs agree w1th those of a CUPM study
conducted about the same time- The CUPM, “in a suryey of
colleges and universities, found that the number of

—.; : semester hours of mathematlcs requlred by all the
1nst1tut10ns had increased up to the year-1966. The stddy
SO ' g also_tevealed that colieges.were|a1most unanimous in' .
. | attributing the sfgnificant changes in‘their’teachemen

’

2

21bid:, p. 9. . . o

.o 33, J. Fisher; "K'Su}veylto'netermlne tHe Extent
of Implementation of CUPM Recommendations," Dlssertatlon
Abstracts, 28: 1324 25, 1966. :

Y . . . . r -]
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ning programs ‘to the influence of the CUPM S
mmendatlons 5“ ; E?ff’**-—-—-f"”/‘T S ’k - . i\\<g.
e ) .

Many reports of more localized Studies are to b

d in the literature on the CUPM recommendations.
erday reported that only twenty-five per cent of
ama's senior high school'teachers'had the training- |

mtiended by'CUPM 3% Smith found that approxlmately

half of the h1gh school mathematics, teachers in I111n01s'

the recommended preparatlon by 1966 36 Bradshaw in a _,,3

survey of Nevada's teachers of mathematlcs, determlned

fifty per cent satlsfled the Level III recommendatlons.

-

geometry, computer mathematlcs and probabillty and

sta istlc;\v’\\ﬁ~study by Halgh found "that only th%rty 51x |

cent of South Dakota's senior h1gh school mathematlcs

hers met, or exceeded the CUPM Leve1 III rgtommendatlons

I.{

sameé course def1c1enc1es as 1anevada were also noted
: ’ ".\ “.

v,

o o ,teac
' , The
\
o ' . Math
' )* - Teac

L

‘*Committee on the Undergraduate Program in'
ematics, Eleven Conferences on ‘the Training of:

‘ Ca11

~in A
Educ

.E"‘

‘Teac
1966

hers of Elementary ochool Mathematics TBerkeley, ““
fornia -MAA,.1966) . » .

351( E. Easterday "Study ofsMathematlcs Teachers
labama’. . -Final Report,' U.S. Department of Health,
ation and Welfare office of Educatlon May, 1967

0. RS . @ - _ L e

L4

3"Shelby D.OSm1th "A Survey of\Mathematlcs Co
hers in 1111n013," Dlssertatlon Abstracts, 27 2091

ot . .
’ e
[N

| J7Bradsha»{, gg..cit.; p. 199.

I

3 4.

teachers, he found falled to meet-: the recommendatlons :
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o” . . .

by Haigh.?® 1In a 1969 eunvey; Nelson found that only' ;e

-]

twenty per cent of Alberta 5 hlgh school’ teachers ‘had the

m1n1mum course work,;ecommended by . the CUPM Bven more
alanmlng, he noted was the fact that approx1mate1y flfteen

| per cent of the teachers of high school mathematlcs had

t -
v

'--\\no\backgrOund in unlver51ty mathematics,®?

° L3
.o .
" .. . 2 ¢

Other ‘recommendations.- The American Assoc1at10n

for the Advancement of Sc1ence (AAAS) offers tWo general

guldellnes for the preparatlon of teachers of h1gh schoql’

i

mathematlcs;. The AAAS recommends that the undergraduate .

o \

- ——«~\p£g§tam for secondary school mathematlcs tEachers should

—— N

[

1nc1ude , ‘ -f-_;\\\\\_e;/ . o o 'h

'« (1) a major in mathematics of-sufficient depth
- “"to make possible ‘further study of mathe-
. matics at the graduate level .in areas

' -appropriate. for teachers o,

a.substantial experience with the field

— of—eemputing as it relates to mathematlcs
_ and to the teaching of mathematics."

The AAAS belleves that .the obJectrVes of guideline (1)

.can be accompllshed bywadherlng to the CUPM Level ILI"

—~—

& L

38W1111am E. Haagh "Preparatlon of QEnlor High

.School Mathematics Teachers in South Dakota! (unpublished

'ﬁactorab dlssertatlon Indiana Unlver51ty, 1970)5 P- 117 v

.0 . [N

3§Nelson, op. cit., p. 80 5

) o’
e

o

‘ " YOAAAS ‘Commission on Science Educatlon, and the'

" NationdY _As%ociation of State Directors of Teacher Education

and Certification, Guidelines and Standards for~ the Edu-
cation of Secondary School Teachers. of Science and Mqtﬁf-
matics (Washington, D.@ : - AAAS, 1972), ppv 21, 26.- ~  ~°

o~




-recommendations.*! . - .

1

‘ihe recohmendatiéns of the CUPM énd ofhers did not
consider the‘teacher who teaches‘hathematics as a second
subject.i The AAAS‘did give some consideratiofi to such -
teachegg Fbr teachers who teach high school mathematics
'as—{ second subJect (thelr major being in another area),
the AAAS recommends four courses in analysis? a course in .

r (a0 ’
. -

algebra, a course in geometry, and the other courses from

','supporting areas (sciences, symbolic logic, philosophy;

psycholegy). The AAAS was quick to ppi;t out that itrdid o
not encourage the teaching'of mathematics a's$ second |
subJect and would rather see teachers in this category of
11m1ted tra1n1ng upgrade themselves as quickly as poss1b1ﬂ/"2
Other recommendatlons have.come from the Amerlcan
Assoc1at10n of Colleges for Teacher. Educatlon, the Joint

-

Comm1551on on the_Educatlon of Teachers of Science and

‘Mathematics, and the National Association of State

\ ° ; e
Directors of Teacher Education and Certification. However,

since there is general agreement-of their recommendatiégs

with those of the CUPM,"® there is little need to discuss

2

“’Ibid., pp. 21-27,

. “zAmerlcan Association for the Advancement of
Sc1ence, "Preparation for High School Science Teachers,
Science, 131: 1028, Aprll 1960,

“3J. A. Brown and J. R. Mayor "The Academic and '
Professional Training of Teachers of - Mathemﬁt1C§*”—RevreW*~—~——————+
of Educat10nal Research, 31: 298, June, 1961 '
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them hére.

"Conclusion

f

: There is a gréat need for subject matter preparation.
. ‘ .

.of teachers of high school mathemgtxcs. There have been
significant improvements made,1nrteé€;;; edu;ation-in the
past decade, and the CUPM has contributed in large part to
'such gains. HoweVer, it must not bé allbwed to .stép there.
Most writers a§ree:th;t a.lot still has to.be done before
it can be sald that all of our mathematlcs teachers satlsfy

the minimum standards set by the CUPM.

IN-SERVICE TRAINING FOR MATHEMATICS TEACHERS . -/ —

Need For Iﬁ-Service'Tréining

The-introduction and iﬁplementatioﬁ of new.;hd
moaern prbgramé of mathematics in the high“@qhooi§,-and the -
recommendations for the preparation of teachers, made'in-
service teachers awaré of one thing: the naturé'of'theif'
pre-service training and teaching experience had left them
with insufficient knowledge of .contemporary maphemafics,
and consedugntlxlthey_couldn't function as.effectiyelitas
.they should with the new materials."“® As' a result of this

awareness, in-service training (or retraining) of mathe;-

matics teachers became a vital conCErn,fof educators and

“"Merwin J. Lyng, "Factors*Relatlng to a Teacher's
Knowledge of Contemporary Mathematics,' The Mathematics Y-
.Teacher, 61:.695, November, 1968
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: : o Lo
administrators. Representative of the importance %ttached

to continuous in-service education is the following state-
ment issued jointly by'fduﬁ\leading‘professional
. " . ¢

Y

*< organizations:

Planning for a changing mathematics, K curriculum
should provide for continuous in-service education
of teachers in mathematics content. . . . The
mathematics program not only has changed but will
continue to change. The changing ‘nature of the
.program results in a need for continuous in-
service education.. Teachers are increasingly
recognizing that change is in the nature of
current curriculum development, and that their
tasks as teachers will constantly change in the

| years_ﬁhead 4s

The vital need for in-service traininé of mathe-

) . s

matics teachers is well documented in the literature.

Jones)and Coxford stress that
In-service education is a continuing need for
all- mathematics teachers who are faced with in-
creasing pressure to use new methods and materials.
This need is particularly striking for those
.teachers‘whose preserv1ce training was inadequate
for their jobs. . . . .
With regard.to the fact that there are large numbers. of un-
. 124 t
- prepared in-servicé teachers, Gager made the following

- comments:

- “SNational Council of Teachers of Mathematics,
American Association of School Administrators, National
Association of Secondary-School Principals, Association
for Supervision and Curriculum Development; Report of the-

" Joint Project on the Administration of Mathematics Programs,

. Administrative Responsibility for Improving Mathematics

Pro rams (Washington,.D.C.: National Council of Teachers’
athematics, 1965), p. 11. ; :

“¢Jones’ and.Coxford, op. cit., p, 326.
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~ 3 course, no teacher can teach what he does
'~ not know. Thus, for the in- serv1cé teachg it 1is
the responsibility of all liberal arts co leges
and teacher training institutions to make avail-,
able to these teachers suitable planned mathe-
matics ‘courses. . . . All such offerings should
emphasize the concepts and principles of mathe-
matics and demonstrate their mathematical
Structure and relatlonshlps. Until teachers are
trained to the point where they are very much
aware of .the fact that*mathematics is a structure
built from concepts, -principles, and their
relationships, the hope of secondary mathematics
teachers using these essential components to
establish understanding and insight into the
powers of mathematics is almost nil.*’ '

-~

Even for adequately prepared in-service teachers,

]

iy

there is a need for contlnuous tra1n1ng if teachers are to -

deepen their education. They must remain in contact with

. _ \ o
colleges. and universities, and supplement ‘the training
. ) A
received while they were students.*® A teacher must be

continuously a student of his field; Smith goes so far as -
to suggest that s . CoL
No one can enJoy 'a full success in teachlng a .

subject unless he, himself, is a student of that

subject. The most vibrant teachér is often the

most determ1ned student."?

. ~ s : .

There is’ unanlmous agreement among educators,

writers, and developers of curriculum materials that
. ¥ .

!

0 ‘ “7W. A. Gager, "Is Your College Giving Proper
‘Training for Teachers.of Secondary School Mathematics?"
The Mathematics Teacher, 55: 493, October, 1962, -

a l"’Haigh; op. cit.,.p. S.
“®Lehi Smith, "Continual In-Service Education,“
The Mathematics Teacher, 61: 535, May, 1968.

\

* '
’ . Tk
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continuous in;sérvice‘training for mathematics teachers at
all levels is vitally'impﬁrtént. However, fhe litth
evaluative researéh that has been done in the afea has been
cgnceﬁtratéd at the elemgﬁtary school level. Because of
}tﬁis lack of)émpirical data, there is little to.guidg
consultants and plaﬁn¢r$ in o;ganizing in-serVice‘progfam§
for high school mathqmatiés teachérg; Many possibilities

’

exist, but final decisions have to be made on what seems

»
4

most'fegsib1e°énd exﬁedient, and Qgt on what empirical
evidence says.®?

~ The remaining 1{teratu%e Eoncerning in-service
educatiop of'high school mathematics teachers consists
.mdinly of two types: (1) sdrveys.ofwﬂrogréms that have
beén 6r are‘being tried, and (2) suggestions’' of various
. groups %;d indivf&uals cohcerhing{the'composition of a
successful in-service program.: The remainder of this

section is devoted to a brief overview of some of ‘this

literature.

_National Council of Teachers of Mathematics ;

The National Council of Teachers of Mathematics

"(NCTM), more'than'any other single group, has assumed.

a leadership role.in trying to keep in-service teachers

5°Bradshaw,’92,,cit}{,p.'30.."_
/ ~ ' ' '

-
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up to date with new developments in mathématics,®!?%2:52
) _ N ' : -
. The periodicals, The Mathematics Teacher and The Arithmetic

Tcacher are- the principal media through which the NCTM

- works. 1ln-addition, periodic publication of materials which

)
o

describe the nature of new programs, rcports which aid

teachers in.tle evaluation and sclection of texts, yearbooks

which focus on methodology and contenf, journals on research
in.mathematics, and reports of-national and local con-
ferences have made the NCTM a major force in continuous in-
3 . ' ¢ . '. ' - ct .
\\k\\\iifv1ce work. ,
: ‘The NCTM is also a use ful 1nstrumcnt for overcqmiﬁg
"the inertia of teaching" -as Adler'calls it. In his view,
There is an inertia of teaching that is
difficult to overcome. Teachers tend to like
their old textbooks and their old lesson plans
the way some of us like our old.shoes. 0Old

+ shoes are so cozy and comfortable comparcd to
new oncs that haven't been broken in. . . .

This situation is not confined to teachers who are poorly
preparced, "but to even the best prepared scconmdary school
teachers of mathematics. Commenting on the role-of the;

NCTM in overcoming this probleh, and the impotrtance of

"“getting more of the teachers into the .NCTM, Adler says

-

- * . ..
P - LN
. ) R

Slibid., p. 31. - ' S .

v ) !

52pdler, op. cit., p. 38. ,

_ *3Julius H. Hlavaty, "Towards the Golden Jubilee
Year 1970," The Mathematics Tecacher, 61: 622, November 1968.,

S“Adler, op. cit., p. 38. - . o
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« . . the most powerful instrument we have for
stirring teachers up professionally, for arousing
their interest in professional improvement, and -
for provi'ding the means for this’ improvement is Tk
the National Counc11 of Teachers of Mathematics. ‘

The greates¢ single. contrlbutlon that we can make

to 1mprovevthe preparation of high school teachers
" of mathematics during the next decade is to bring

them all 1ntQ the NCTM. -

National Science Foundation

.One of the best examples of success in the“fiéld
“of in-service tra1n1ng of mathematics teachers is afforded

by the work of the Nat10na1 Sc1ence Foundatlon (NSF) in the

* United States: The NSF is an agency-of the Federal Goverm-'

ment establlshed in 1950 to advance sc1ent1f1c progress

v

This is accompllshed by sponsor1ng research“ supportlng
]

1mprovements 1n education and fosterlng sc1ent1f1c

1nformat10n exchange. L
The National Science‘Boumdation offérs grahts'that'f:

provide suf)plementel.mathematic.s','instruoti.on forléugh 'School -

teacheie through 1nst1tutes that meet after school hours -orT

on Saturdays. A typlcal 1n- erv1ce 1nst1tute meets once, a. ,f:

- \

* week for. perlods of two to ; ur hours for a full academlc -

\ X . -

year. In;tltutes however are not Iestrlcted to thls

Y /.' \'

ey -

. type’ alone. . Some are held in vacation periods or

N o

. . V" ’ B ‘ . - ) ‘ . .. - /f’, ‘.
" . . T . " . N ) . . , N . s . A ~ . . ! . . ~ . 'l .
P ssIbld S o ‘ o - .

1 . 3,

. A .
¢ 56National Sc1ence Foumdat1on Gulde to\Programs Cw

. (Washlngton, D €. Natlonal SQ1ence Foundatlon 1968),,
p. ifiv e s . o ,g
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1rregular1y,\and are not.restricted to a part1cu1ar\schedu1e

format. ‘THese institutes enable mathematlcs teachers to
obtain additional knowledge of subJect matter: and at-the’
 same time become famlliar with changes in. mathematlcs
'course_content.57 Since its conception in 1957',th15

. program of institutes had grown until'14,000 to 15,000
teathers,and supervisors were participatiné annually by
’»the_year 1968 .58 ( l : . ) S .
The results of research studles indicate that the

NSF institutes have been 1nstrumenta1 in the training of

-many high school mathematics teachers 1n.the'years 51nce

,1957. Easterday®? reported that approximately 40 per cent.

of Alabama's high school mathematics teachers'haa.attended

an NSF institute by 1966. 'According*to Bradshaw°° over
70 per cent of the secondary schooILEEEHEﬁatacs teachers
in the state of Nevada had taken at least .one course -at an
NSF 1nst1tute. Halghs‘ determined that 40 per- cent of

South’ Dakota s high school mat ematics teachers had taken

advantage of the NSF, programs to upgrade their mathemat1¢s'

/1\571bid.,'p. 45, S

5°Haigh,‘gg. cit., p. 40. o o

5§Eastérday; op. cit., p. 39, ”

°°Bradshaw op. c1t., p. 209.
I $1Haigh,; ‘op~ 513., p. 96. |

‘=

¥

oy
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N

-.background in the sixties.. Alspaugh®? found:that over 60
per cent of Mlssoufl s mathematlcs teachers ﬂhd attended -
~an ;nstntutensponsored by NSF. Bertram63 determlned that
;he improved subject:matter tompepencg_of 60 per cent of

- Indiana's sécondarf school nathematios toaghgrs was a

. resul't of their -participation in NSF brogfamg.. : '

Researchers also report a more indifeot'benefit“

that comes from the NSF insoitntes. Teachers who are
trnined at.tnese institutes are excellent botént}aljsourcos
of instruction for. in-sérvice programs .in their local nrea.
Tho'use'of these people as instructors helps lift .the
'préssure placed on college and university otaffs to supply

-

instructors for in-service .classes in mathematics.®* Such
. N \

use of these well-qualified secondary school teachers as

1nstructors for in-service classes in mathemat1cs met w1th

[ R S -

approval and success among the teachers in Georgia®® . nd

“Nevada,®®

l -\ . |
7 $2J. W. Alspaugh, Uy Survey of Secondary Mathematlcs .
Programs in Missouri wlth Emphasis on Content, Procedures,’
“and PrepaTation ‘'of Teachers,'" Dissertation Abstracts, 26:
5259, 1965. .

§3Charles J,. Bertram, "Selected Characteristics of
Mathematics Teachers in Indiana Public Secondary Schools"
(unpublished Doctoral dissertation, Indiana University,
1971), p. 164. ] ; T

‘“Haign,‘gg. cit., p. 42.

. ESTHIJ - ) o
O Ib1d7 . | |
®®Bradshaw, op. cit., p..196,

- o . . -y



T = 67Halgh ;2_ ‘cit., p. 34,

Other In-Service Activities

"There is general agreement t the NSF institutes’

I

have been the main source of-in-service training for mathe-

matics teachgrs.. ever, many other smaller and lesser |

!

known Qro' s, using a variety of:techniques, are also

rsed. In addition to the NSF and other institutes;
techniques used include faculty meetings; workshops, use
of ooqsultaﬁts,.depdftmental or grade-lovel meotings,
university and college courses, classroom visitations,
“action research éonferonces and-oonventions~ éndiprOVision
of approprlate profe551onal resources 1n the schools.

The partlcular technique used varies from school '
system to school system depending on the locsl conditions.
‘There are 0bv1ously.many advantages and dlsadvantages to'

- eachlggchnlque, but as stated earlier in thls section, ,
research evidence on the merits of any partlcular technique R
'1s almost non-existent. Whatlthe fesearch has shown -is

Pl \ =
. that the most common -in- service measure for the tralqlng

e - -

of mathematics' teachers has been unlver51ty sponsored
programs con51st1ng ma1n1y of on- campus and off- -campus

courses. L o o : -

Memorial University of Newfoundland *© o~

Memorial. University, the only ﬁniversity'in the

\f A

-

////i\f . ,®°Ibid. " ' R o S S

AP
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prov1nce has been the ngor source of in- serv1ce tra1n1ng ﬁf?'

" for Newfoundland ‘teachers. Memorlal's program has grown,

el \and now it consists of a wide var1ety of summer ‘arid evening
coursef on-campus in St. John's, summer courses at Grand

Falls and Corner Brook, and off-campus evening courses in

twenty-eight centers throughout the prbvince."f The over-

-a11" expan51on in the Summer Program~has resulted in a large

1ncrease in the number of mathematlcs courses offered for
/ l

.credlt. In 1964, only two mathematlcs courses, .a f1rst ) -
7 :
year course and an 1ntroductory calculus course, ‘were
'./—“-

offered to students attendlng the.-Summe Se551on wh11e 1n

// the 1973 Summer Se551on six mathematlcs courses were being

offered The number of mathematlcs courses offered as part—
", : . C & (. .

of the regular year Evenlng Courses’ Program has 1ncreased

.as well but off campus, CUPM type mathematics courses are

,.
,,,,,,,,,
,,,,,,,,

almost non- exlsteqt f . ©e

o ‘ The fact th%t 180?/§tudents reglstered for off-

campus courses in the’ past ‘two years and 2863 students B ..r X

reglstered-for‘summer courses is ;nxlndlcat1on of the 1ar§e\g\.\\'\_\\\‘L

part played by Menorial University fn]providing,in—service‘ o
: opportunigzes for all teachers of the.province.’®

’ e o . ‘ - . S

0 . <
' . X . —

- ¥¥Memorial University of Newfoundland, thramural'l-;
Studles, Off- Campus Courses,, 1973 74, Foreword o

7°Ib1d L IR N




Conclusion R

]
-, v

The previous sections of this chapter cited several

+  research studies which indicated that a large number of
~ - mathematics teachers have inadequate preservice training |
. 2 A . . I

.in terms of the CUPM recommendations. For this'reason,
eooﬁtinuous in-serVice education is vitally important.
k

In-service tralnlng 15&3150 1mportant'1f ‘the better pre-

® r

pared teachers are tQ keep up with the 1nev1tab1e changes

+:in the field of mathematics. The work of the NCTM and

) . o N —

e

' eréanizations 1ike the. NSF shouqupe/givén careful con- .

) - R »

sideration—when planning'énd orgéniziné’in-service programs
“for mathematlcs teachers because these organlzatlons have
been very effectlve in the area of in- serV1ce educatlon -

for mathematlcs-teachers. . ’ -
- ¢ . - . - 1 oL

- | SUMMARY O¥ RELATED LITERATURE '~ - -. « ..
- Q , 3 . - “~ . . . ~ e . _:,-T—Q—‘.?;{:.fﬂ" . 3 .

‘ The review of ‘literature in this chapter has’

) matlcs currlculum, *(2) the need for subJect matter'

T _ . . preparatlon and recommendatlons on what th1s preparatlon_

| h should.be,-and 3) the 1mp11c£t10ns for 1n service "5

: ‘trainini in tne attempt to ensure that all teachers heve.l
the recommended.preparatlen. | | -

’ . .' L . "It was shown that the recent changes in the'

méthenqglcs curriculum requlre that teachers of.mathematiCS .

)

v

R

. have sound subject matter preparation. As a result, a.

- ..

. s ). . . . N
centered on three main'themes: (1) the changing mathe~ ., .~ =



\
.necessary 1f the better prepared teachers are to keep

great, deal of interesf:has been'ereated in the training of3. ‘
teachers, and ma“Y STOUPS have made recommendatlons and . - °®

o,

hoffered gu1de11nes £pr the tra/nlng of mathematlcs

‘teachers.~ Stud1es have shown that the recommendatlons ofw_wﬂﬂﬂ_w__;

<
-—

the- CUPM have emerged as_ a/standard that has recelved

w.,‘.. n/
: w1despreéd approyal Studles have also shoWn that/ma

teachers lack the preparatron recommended by the CUPM

s a? N [

thlS has led to “the rea11zat1on that 1f such teachers are

to be. tralned to the mrnlmum standard recommen’ ded by the . . ,

‘CUPM there is a v1ta1 need for cont1nuous in- serv1ce

” T

AR

educat1on. Contlnuéus in- serv1ce tralnlng is. also

current w1th happenlngs in the. field. of mathematlcs. The - !

"type of in- ‘service tra1n1ng that has receLNed greatest ' ' .

3

B approval and contrlbuted most to. the up- gradlng of “" B ,

mathematlcs teachers is unlver51ty or 1nst1tute sponsored
mathemat1cs courses.; e I -: . ® ' .

-, S T T = . . Tox o

A ,
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e ,school yeag ' ’-. ' .

" appropriate in-

ot -
v of the ‘province|s mathematics teachers.

. as they will

. M i PR . v. .
P P " "CHAPTER III !
A . . . o
' "PROCEDURE - RS
Lo . : <
. . : . .,v o, e T '
=+ . STATEMENT OF THE “PROBLEM .

[ o a - 14
» :

The pﬁrpose of the étudy was fwo-fold: (1) to
determlne the current ‘status of the preparat1on of mathe- ‘

matlcs teachers 1n the senior’ hlgh schools of the’ prOV1nce

‘of Newfoundland and. Labrador, and (2) to ut1llze 1nfor¥

W0

mation obtdined to (a) make recomiiendations for the pre-

{

1

service training of mathematics teachers, and (b) formulate
; . ; :

ervice measures to improve the background

L

EFINITION OF TERMS .~ . -

i Some of the terms used in .this study may ‘be subJect

7to vatlous i
2
e 1nterpreted 1n thls study

Mathematics’
. s ~
;the Departme of Educat1on as having taught at least one

acher. Any teacher llsted 1n the records of
\

. matheﬁatlcs class in Grade IO or 11 during the 1972 1973

a

‘Preservice Teacher Tra1n1ng The training a teacher

LA v

recelves.from a recognized‘lnstitutibn before being
employed as a teacher.- o ,
. w . — . . ‘ 4 vy

41 . @ : . )?',

erpretatlons. The follow1ng terms are. deflned

IR



. In-Scrvice Tecacher Training.  The training. or retraining of

42

’

a teacher which“is going on or comtinuing while the teacher

-is employed. This tra1n1ng may take place after school *

" hours, on. weekends, durlng the _summer, or durlng tlmcs

I AT

when the teacher 'is on.leave.

Level IT11 Recomméndatiods. The fecomhendations'of the
-'n(- ‘—'
Commlttee on the Undergraduate Program in Mathematlcs

(CUPM) for the mlnlmal training program for senior hlgh

school mathcmatlcs teachers.

Mathematics Course, Any university-level course cdrrying
. M o

‘ \ : . »
a mathematics label, and requiring a semester to complete.

Yo

Semester llour. One. hour of coursework per weck for one

- semester.,

Type A Teachers. Mathematics teachers who have more than

24 semester hours bf the coursework recomménded,by CUPM

for secondary school mathematics teachers. o "NX'

Type ‘B Teachers. - Mathehatics;teacﬁers who have 13 to 24. -

semester hours of the‘coursewprk recommended by the CUPM.
. ’ ’ . . :"' . f {\\ .
Type C Teachers. Mathematics teachers who have less than

L)

13‘semester:hours of Ehe coursework recommended by'CUPM.

Scnior-High School. Any-school in which Grades 10 and 11

are taught. .On the basis of t# total enrollment, each

Bcﬂool was classificd-as sﬁdll (less than 199 students),'

medlum (200 499 students), or large. (mor¢ than 500

students)

!

N
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STUDY POPULATION - e

Tﬂe stﬁdy_pqpulation‘was‘iimiféd to those teachers
who were determined to be teaching at least one class'iﬂ'
",grade 10 or 11 mathematiés at the beginning of the 1972-73.
dcademic year. Since no list of the teéchers fifting these
desﬁriptiéns‘was available to the réseayther, the only hay
to\&etermine the names of'the teachérsniﬁ,the study
populatién was to go through thé,"Day of Opeﬁing Notice"
forms which teachers compiéte for tﬁe,Department of
Education. This form is completed on the first day~pf
schooi, ahd at that time teachers afe req&ireq to indicate
as ‘accurately as it is possible, how their teaching timé
is spent.. A search of thésé records eﬁabled the researchér'
to coﬁpile a list of 344 names of teaéhers meeting the )

L1
S

above qualifications. Thus the tentative study population

- was 344, - .l o PP

HYPOTHESES AND OBJECTIVES

.. The firsi_part of the study was_involvéd wiﬁhb"
determining the curreng status of the.prepafayion of
sqniof high séhobl}mathgma;ics teachers. Major hypotheses
tested include: : B ’ ’
1..,Based_on CUPM Lével,fil recqmmgndatiéns, the-

prepa}atioﬁ of mathematics teachers of large

- »

" ‘senior high schools exceeds the preparation of
v S ) .

a



. Counc11 bf Teachers of Mathematlcs.

'The majority of ‘mathematics teachers do not teach

. only mathematics.

44

-

mathematics teachers of small and medium senior

. high schools. - ' : LT Sy

~

A majority of seniof.high school mathematics q

teachers in the province have hadyno university o

![

courses in one or more of the following areas of -

' mathematlcs. analysis, abstract algebra,

probability and statistics, geometry, and computer

. e'. -
sg:lenc ) R &

‘A majority of the mathematics teachers have not-

had any mathematics training in the paat four

years. oo

.

A 1arger'§ercentage of Type A than Type B or Type

C teachers have completed courses since they.

ubegan teachlng.

I

A 1arger percentage of Type A than Type B or

1?"
N

'7Type C teachers are members of the Natlonal

The:majori;y of senior high schqo1 mathematics
teachers do not subscribe. to, er regularly read
any prefe$sfona1 mathematics peblicatione.

Type A teachers ekpfess mére enﬁoyment in tea;hing
mathematlcs than do either Type B or Type . C

teachers.

A larger percentage of Type A  than Type B or

.
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a
]

- "Type C.teachgrs teach only mathomatiéﬁ.
10. Based on CUPM Level III rccommcndatlons, older

“teachers are better prepared than younger tcachers..

i)

11. Type A tecachers show a greater.interest in future
‘traihing in mathematics than do_Type B or Type C

teachers.

12, .The majority of graduate work being ddne.ﬁy
~mathematics teachers is not being ddhe in

mathematics.

_ : ' ¢
- The ﬁurposc of the second part of the study{was to

‘utilize the information obtained in the first part of the
study to make regommendations,regarding preservice prégrams
ah@,to formulate in-service ﬁeésures to ngrado the
mat@ematics background of mafhcmatiés'tcéﬁhers. Pripcipal

\

objectives in this part of the study were:

1. To determine speéific courses where deficiencies
in teacher preparation lie, , - -
2. to determine the §pitability of placement of
,mathematiés teachers,
.3, .to:determiﬁc possjblc,and most dcs}rabie soufccé_ \

“of in-service training for mathematics teachers,
. Y ‘ ‘ - R J 3 f

and

4. to utidize information gaincd from two pafts of
P the study- 1$ the formulatlon of ‘specific proposals
on preserv1ce and in- serv1ce education for.
.mathematlcs teachers. |



DATA NEEDED

~ PN . : c ’
4 . . -

SlnCC vcry 11ttLe 1nformat10n on the teachers 1n

the 5tudy populatlon was avallable to the researcher from-

bthcr sources , it was necessary'to 5011L1t all 1nformat10n

7 1

.dlrcctly from thc tcachers. Data of the following type

k]

wcg:colleétcd: | ) -

1.

‘The number of courses completed in the various

R T

arcas of mathematics'coﬁcred by the;Level III. .

rccommendations. : : ‘

|| \
N - .

. U AN ’ . .
"Thé recency of completion of university mathematics

courses and the number of courses completed since

~

. teaching ' carecer began. : -

~
1

. The ma;ors, minors, dcgrces and fleld of graduatc

n

A

work of the magkematlcs teachers..
The size and typd\of'school in which'the,ﬁeachefs:

teach-.

~

- The subjects currently being'teught the total

amount of t1me spent tedchlng mathematlcs ‘and the

- '
l

number of years of mathematics teaeh;ng exper;ence.
Indication of the teacﬂer§' attitude toward future
éoursework,'the.tOAChing of’mathematies; types of*.
in-scrﬁicc,membe;ship,in'profeSSionél organizations

and’ readlng of relevant prof0551ona1 materials.. -

o

=



. METHOD OF.SECURING DATA .

- The size Of.the‘StUdY population and'thc tfavélf I .
distances involved precluded the possibility of obtainifg . '
thc.heeded_iﬁformgtion;by persongllcohtact;'_jhds, tHé_:; : f" -,
TOSOﬂrchér chose to collect tﬁé ﬁ?céé;?Y;'data gy.PSingga)): .;i.

The. questlonnalre used'was a mOdlflCd form of onc
uscd by llaigh? in" a similar study in South Dakota To - SN

ensurec that thé moﬁlflcatlonS‘luulqbt'causcd any-ambiguity- : ;

Y ; > ) < : . !
of questlons or. Lonfu51on “in thc 1nbtruct10n5, the question- ..,
" naire’ was . subm1tted to* a pllOt group composcd of graduate

i . 4

“Students. Fhey werc~asked to comment on the tlmc rcqulred

.

for complctlon the clarlty of 1nqtruct1ohs, the wordlng of - . 7. 4;
. Ul

i
< W

1temsy etc.. It ‘'wa's found that the t1me rcqu1red for

Completlon rangcd fTDm ten to’ flftecn mlnutes, and this was’
'con51dcrcd rcasbnable. ~Several suggestlons for clarlty of

~

wor41ng and 1mprovement of format were recelved from,the ol
' . “ .nHT ’ P
pllot group o - o :

N . . : v P 1

1}

5 : The qmestlohnalre was then rev1sed 1ncorp0rat1ng A

. >

the minor changcs suggestcd by the pxlot group ﬂs'a

flnal check the qucstlonnairc was rcvxewed by facult)

v - - . - . . . . c
D . . . -
v - ’ . . .

‘Sée Appendix B. ‘ . - g ) oo . “
. . 2W1111am C. ilaigh, "Preparation.. of Senior ngJ

School Mathcmatlcs Tdachers In. South Dakota' (unpubllshed, - . B

Doctoral dlssertatlon Indlana Unlvcrsxty,‘1970), pp_/ldQ—‘ LT

153. : . . L o S8 : B
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..M::'/‘/‘ ~ . l N v ~ N \'
. ., . Py '

, - . ,
. members of the mathematlcs educatmon department at Memor1a1
: : 7 :
“University: Some minor changes were suggested and the,

. ' questlonnalre was rev1sed accordlngly Thls flnal draft
. SCAN

was accepted and prlnted for dlstrlbutlonkto the study

\

» population. SRR o

' ’ . /

DISTRIBUTION AND RETURN OF QUESTIONNAIRES.

| On November 20, 1972 ‘the 344 questionnaires and
accompany1ng letters of transm1tta13 were sent to the’ school
. fo
addresses of the tentative study population. A stamped,

s

self addressed return envelope was enclozed with each
o

-

necessary on the returned questlonnalres since the researcher

'questlonnalre. Teachers were told that names, were
was only interested in the comp051te ‘data on h1gh-sch001
mathematrcs‘teachers. It was hoped that keeping it anonymbus
ﬁould contribute to a 1arger return.

At the end of two weeks, the number of returns had

f

,.“ reached 208 or approx1mate1y 60 per cent of the or1g1na1 344

L@y

mailed. Due to the rapidly approaching Christmas vacation,
.1t ‘'was felt that a follow up letter was necessary at this

. time. ‘It was hoped that this follow-up letter would
facilitate the Quick return of‘the remaining qnestiennaires

before the December break. “The follow-up letter® was sent

-

3See Appendlx ol - . ,
“See Appendlx D. o hf RV

R R
) .
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to the Head of the mathematlcs departmcnt in the school

T)

- 1f there was no mathematics department, to the school

_principal.;’ Those pecople were asked to remind the mathe -
matics teachers in their schools (a list was supplied) to

try and complete the questionnéife if fhey had mytalreédy
dqﬁe SO. , : |

. - On January 15, 1973, the reséarcher decided to
proceed with the other phagCS of the study on the basis
. .of qucstlonnalrcs fcce:véd up to that time. A total of
‘280 repligs had bcen recelved at the close-off date.-
fFour of ;the qucstlonnalres had been réturﬁed uhdclifcred
and five werc returned from teachers who were no longer -~ —
teaching senior high school ﬁathemagics when they received
the chstionnairc.' Thus, thesé‘niﬁe teachérs‘ﬁeﬁ? deleted .
. from  the Efudy_population. llence the.fiﬁal studf.popu-:
lation was_fikgq at 335.> The 27} useable retufns from the
study populatiéﬁ representpd a'refurn rate of 80.9 per
cent. It was decided that this rate was sufficient for,
the purposes of the\study ~z'_ .
. ANALYSIS OF DATA
This studf‘liés in the domain of descriptive

5

research, and according to Borg,> the m}jor purpose of

3

*Walter R. Borg, Educational Research, An Intro=
duction (New York: : David Mckay Company, Inc., 19657,

p. 202,




Y

. : >

th1s typc of rcsearch 1n educatlon 1s to tell "what is.

'Fdr th;s-reason; much of the data produced do 11ttle
morc.than indicate the frequency of occurrence of some

\cohdition- Howcver, a large phrt of the analy51srof data .’
was cohcerned with an examlnatlon of the 1nterreldt10n~
ships among certaln condltlons or events. Sch1f1ca11y,_

"the major part of the analy51s of data was:concerned'with
(1) qualitativeland qoantitacive combarisons bethen the
courses taken by thec mathematics teachers in the study

) o -

pobulat1on and the courses recommended by the CUPM for

A

Level lll (2) dlfferentlatlon in background of the'
teachers in the differentlsize schools, and.(3) diffor-
entiation in backgrodnd of Tyoe A, Type Bs'and Type p‘
'cqachefs( " The chi-équare tést was used 1in testing all

.hypothéses inyolving these comparisons, and-the level .of

~ significance was set dt .05.
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~CHAPTER IV

FINDINGS OF -THE STUDY

S\

. The purpose of this chapter is to present the
fmdlngs resultzng from the data collected by means of'
the questionnaire. This information will be presented in
four main parts_; .Part oné will be concerned with the

. school enviromment; part two will deal with the pre~
paration of mathematics téacheris,;- part three will be
concer-ned(with ‘the interests and attitude toward mathe-

- \

matics teachlng as expressed by the respondent5° and part

- four will. concentrate on in- serv1ce training’ of mathe-

L}

matics teachers.

PN

3’

SCHOOL" ENVIRONMENT AND TEACHER I
A DISTRIBUTION T

- To better understand some of the 1nformat10n about

&

mathematics teachers that will be presented in the next '
sectlons of thlS chapter, it" is necessary to know some
th_mgs about the schools in which: they teach. 1In parti- -

cular, knowledge of or'ganizat'ional patterns, enrollment

- and dlstrlbutlon of teachers 1n the d1fferent 51ze and

type schools should: glve depth’ to a study of the pre- .

¥
) ‘

parat1on-qf these teachers. - . S

51
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Pattcrns of Ox"ganiza,ti’on : C S ) -

N

lhere are two main- organlzatlonal patterns of
secondary~schools 1n the province: (1) the f1ve year
central hlgh schopl (Grades 7- 11), and (2). “the, three
'year j.unior hlgh school (Grades 7-9) followed by a two
yecar senior high schoql (Grades 10, 11). This two year
schior high school is usually teferred to as.a fegiona'l
high school. A third, but: rapldly dlsappearlng pattern
:15 the all- grade school (k-11).

Question threec on the questlonnalre asked teachers
to 1nd1cate the type of school in which they taught It
_.'was found that 164, or about 61 per cent, taught in central
high schools, and only 36 per cent taught in schools where
only ‘grades 10 and 11 are taught. Table, 1 shows the
'com‘plélte diétributipn of teachers in the.dlfferent type

schools.

Table I

Distribution of Teachers by School Type

A . q

Y _
_ Type of School = - - Number of Teachers Per Cent - /
Regional lligh (Grades 10, 11) o8 . o Tze
. Central lligh ‘(Grades 7-11) 164 61

All-Grade (k-11) S e 3.,

Totals ' - 271 © 100 ¢




School‘S1ze o

, .

- A h1gh degree of centrallzat1on of school serv1ces'

<«

‘in thls prov1nce in recent years has s1gn1f1cant1y reduéed

//i_ - Distribution of Teachers by School Size = .
~School Enrollment ™’ Number "of Teachers . . Per Cent -
Less than 200 (small)- . 73 - - - -0 27 "0
. 200 - 499 (medium) = - 116 43
More than. 500 (lefge) - 8z. . 30
‘ ’ - . .- . o '. ’ \ ' t
Totals e ‘

o

the number*of small all- grade schools, and produced some
falrly large hlgh schools. However,- about 70" per ceht of
the teachers 1nd1cated.that they were teach1ng in schools
‘whezre the total en;ollment is st1ll 1ess than 500 Table-'
2'summar1zes the d1str1but10n of mathematlcs teacher$ iﬁa
the different 'size schools. in the previﬁce. Teblee 1 and
Z‘indieate that'the‘majority'of-the teécﬁer; were_teachihg'
in Z@TETTVEly Small, central high schools. This heens that
they are probably requlred to teach a varlety of subJects
and grades some of which’ they have llttle or no academlc

preparat1on to teach. o ' P

~ - : LN

/N ) .- -.‘ ’ | Table‘ 2 ‘.'- - L . . N . . . l._., .'. ‘ .

¢

i \
. -

A thorough 1nvest1gat10n into the relatlonshlps between the

‘teachers' academlc background in mathematlcs and the slze

i



of thc schools and—th¢ courses they teach w1ll be . made

. later in the stu@y7\~§ghw¥¢r the data cited above glve -

N a preliminafy idea'of.the ﬁrob;em. ~.-' _'.' L S
. e N\ - "". B
S pRipARAﬂoN or SENIOR HiGH SCHOOL L Lo
MATIIIIMA'I‘ICS TEACHERS o ) '
Undcrgraduatc MaJors and Mlnors o ‘ : t ,'1 \ UM

. Since. most recommendatlons foxﬂthe prepardtlon o£“°‘ R

hlghoséﬂool mathemat1Cs teachers stLpulate that 1dea11y,

$uch teachers should not have less than 'a maJOT in mathe- - .-
. - : ¢ ".\' / ' L. < G . "
. matlcs, questlon ten asked respondgpts to spec1fy thelr’- '

‘*
( majors and mlnors. A varlety of majorSnan& mlnors were "~ ,°

sl

PR reporfcd but for convehlence of codlng and analy51s,,\' . : '
° Rﬂthey were grouped 1nto elght catcgorle% ﬁ,“‘ . e ".\

It was very dlarmlng to learn that only 40(perp

o f . ! -

LN ! .
cent of the respondents,had a maJor-ln mathematlcs, and -, . -q o

¢ \

another 45 -per. cent hdd ‘no maJor at all or a major 1n a.

s
R R ' ‘ K4

totally-unrelated fleld (e.g lsoc1al studles, Engllsh)

Table 3 summarlzes the number of maJOTS in. the dlfﬂprent oL
a ! . - “‘ ° . ' %’
f1elds of study Sr L S i o '
’ . " o ' ! ‘ 5 u 7 i ,
' -~ . 1 ¢ ,
, + -y . . .
-0 . s ’ . "
LY p } N
' e N ' ° ‘ .- . .
] = LS ,'-’.‘_‘ ] N a
! L4 ~ . -‘. .
. : . R - ’ v\*“
. ) \ - g .. L
) \ \__ . \ I}
. - < i ¢ hd
n. - - ’ L)
. T .. - *
~ R H '.1 i
0 "‘, ’ “ ' “ R
4 ! ' N
i I

L . - .- - . C “
.
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%‘.ﬁﬁ*j’ﬁ ' ' Table 3
. 3 ‘. .
Undergraduate MaJors of Mathematlcs Teachers -

-FieId of Major R 'Number)of Teachers 1Per Cent.

| Mathematics or . o 3 {109' T s 40 7
math-composite ' '’ ' - L : -
PhYsicalnéciences . '_-"T o112 T 4,
.Blologlcal sc1ences"&- o -;17 i L L v.-s'

al studles T . ) 3 i : 46. . - ;',“ 17
“ngllsh ' e 'IIf . 4
: S . A S L

'Other languages - N 6 _ ' 2
.Psychology S T 1
Non—mathemetics - L ; S
composite - LN 8 e .3
Other S £ T -

. [ - .
. No major’ '; 56 “21
Totals - e 27 - - 100.
- Y ¢:' : ' - ’ ' ) .
2 In an attempt to ‘see if there were 51gn1f1cant
T ohfferences between the - percentage of teachets in the

different size schools ‘yho -had majors 1n mathematlcs, the -
respondents were classified as mathematlcs or non- _n”'.f_
mathemdtlcs majors by school 51Ze Table 4 111ustrates '

’ thlS breakdown. It shows that. 46 per cent of the teachers
in the 1arge schqols had mathematlcs maJors, but only 36

‘per.cent of‘the

eachers 1n the small schools had . Ty

re et



mathematits méﬁofs...The rgsgarther éssumgd the null-
hypothesis that thereIWaS no signifiéant'dif&erence'in'the‘
pertentage of teachers in the dlfferent size schools bn
~._the ba51s of mathematlcs or non- mathematlcs maJors The-
‘usg of the chi-square test of 51gn1£1cance showeg,J:ﬂ

. -ildignificant differences and”thus, there Qas no~basis.fdr

" réjecting the null-hypothesis,

J 8
U ' Table 4
Distribution of Mat matlcs'aﬁd’Non-

Mathematlcs Majors in the leferent
Size Schools

g | .

Undergraduate Size of School  — - . ”
‘Major .. " RSP ‘ ‘

| Small Medium :Large - A\f(’

‘ INo., ' % | No. i % No. ™ § Totals, |
Mathematics 26 36 | 45 39| 38 46 | 109 40
Non- 4 . |47 64 | 71 61 | a4 54| 162 60 - . k

mathematics . ‘ . : -

Totals |73 100 | 116 100 | 82 100 | 271 100 ////)/

- . ’
. . ) . . I. . ."

- i; Ly Hence, the number of mathematlcs maJors as. opposed to non-
v‘ ' mathematlcs majors is not s1gn1f1cant1y hlgher in the S
#_ - larger hlgh schools. 7 ‘ i
o : | .1 The recommendat1on of the Amerlcan ASSOClatlon for 1{;:

: i
the Adé%ycement olf Sc1ence (AAAS) is that secondary school

3 ]
mathematlcs teachers should have tra1n1$g in supporting .

A}
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)

'.'areas. It was suggested by the AAAS that study in phllo—

sophy, logic, symbollc loglc, psychology, and all areas of

sc1ence would be support to_ the- mathematlcs teacher's

background.1

Table 5 iildstrat§5 the undergraduate minors of
the mathematics teachers responding to the questionnaire.

Less than 25 per cent of the respondents had minors in
d

supportlng areas and 17 per- cent 1nd1cated a minor 1n mathe-

" matics. Slxty-nlne of the 271 teacﬁers had_no minor at all(

) . -

/; ¢ Table ‘5

Undergraduate Minors of Mathematics Teachers

: Field of Minor ‘ . Number of Teachers Per Cent
Mathematics or . - | 45 : ‘, 17“
math composite R , .

Physical sciences ) 51 - I '19
Biological sciences - : 5 7 - 2
Psychology _ ' 8 oL ' ;'@, L
Social- studies o S22 . 8 ,

_English . | 29 . 10 .
pther languages ) ' ‘< c o8- o 3
Non-mathematics® o ' O { T B
composite R , e
Other . -~ \ : T 2

No minor- . . . 69 . .28

Totals °© - - N 271 . . 1004 '

» - .. ' . ‘ -

aMost of these non-mathematics composites were in
thp -areas of social studies -and languages.
N ' ) ’
) i } / . . _ . o -
1See page 28. , . - T

g
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‘'held by the respondents. . ' \
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Degrees Earned

Questions: 51x Seven, and elght of the quest1on-

naire asked the teachers to llst the degrees %hey had

“earned Nearly 64~ per cent of the 271 respondents 1nd1cated
.,that they held a Bachelor s’ degree in’ educatlon. Most of

| these teachers. also had another Bachelor's degree the most

commo% being the Bachelor of Arts held by 99_teachers and

’

- the Bachelor of Science held by 64 feachers.. Table 6

_ reports the distribution of non-education bachelor's degrees

, e N
Table 6 ’ ] ) e ..' /7

Distributjon of Non-Education ﬁ chelor!s
Degrees Held by Mathematics Teachers

"Degree Held - . Number of Teachexs 'Per Cent
Bachelor of Arts o .99 ' 37.
‘Bachelor of. Science - L.
Bachelor of Commerce PP 3 o . |
Bachelor of Arts and - S T : 1.

_ Bachelor of Science S .

* No Degree o _'~ 102 ' : 37

. Totals 271 . 100

4

The data from question_eight'showed that very few

: mathematiCS'teaehers held degrees higher than @ Bachelor's.

_ Only 9 per cent indicated that.they had earned‘e Master's '
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‘degree or adgraduate diﬁloma.
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The;most commoh of ‘these

degrees was the Master of Educatlon held by 10 teachcrs

hand the Mastcr of Arts held by 8 teachers

[

The dlstrl—

» bUtlon of non - Bachelor S degrecs earned by mathematlcs

tcachers in thc dlfferent size h1gh schools is shown in

Tablc 7

Table 7.

. ‘ Dlstrlbutlon of Non- Bachelor S - chrees
' ' Earned by Mathematics Teachers in
the Different Size Schools

Degrec Earned

Size of School

Small "Medium Large | Totals

Master of Arts 2 3 3 8 -
Master of Education 1. R B 10
,Master, of Science’ 0 IR 0 : 1
Master of Science -0 1 | 0 1

and’ Doctorate . _ '

Graduate Diplgma ot' ;2 i :O‘ N 2 4i

CeTtifiFate : ' |

" No Degree 68 s | 247
. Totals 273 116 - .82 271

A small increase in the number of tcachers of

4

. mathematics holding Master's degrees caﬁ be expectea;hlf

- the near future. ApproxImately 20 per cent of the

respondents replled that they had completed

or arc



-
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high'schoolé in'this-province.

dcgr¢ef a non- degree teacher. It was found that only 77

60

complctlng graduatc work Howevcr, only 4 teachers'

‘ spcc1f1ed mathematlcs as the1r fleld of graduate study,

tcachcrsulnno‘.nccessarlly mean ‘an. 1mprov0m nt in the
acadcmlc mathematlcg background of the: tea

common flold of graduato work rcported by tho mathemat1c<

teachcrs was cducation. TwentyLnlne tcachers or approx1—;'

| matcly half of those_reportingltheir field of grdduate

work, specified areas in cducation (administration,,

curriculum development; educational psychology) as their

field., ' o

Sone intéresting results were obtdined vhen mathq—

matlcs teachers were ClaSSlflGd _as degrec or ‘non- degrec

teachc1s.. Any toacher having at least onec degrec was

classxflcd as a dcgrce teacher, and a teacher w1th no-

‘per cent of mathematics teacliers were degree teachers.

“Further classification by size of school revealed that of

the 61 non-degrece teacheré, only 13 per cent of them were

teaching.in large schools, but .40 per cent of thein were

teaching in small schools. Table 8 gives a summary pf.

the number'of degree and non-degrec teachers 'in, senior

. . '
- .
‘ (S .
. .

‘hcrs The most

.

~——
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Table 8
Number of chlce and Non- chrce Mathcmatlcs
Teachers in” the Diffcrent Size
IHigh Schools
J— i e
Classification . ' Size .of School .’ )
of Teacher - Total
- Small Medium <Large’ ° 5
Degrec ' as o 01 .74 210
Non-degre¢ .28 Ci2s )T 8 / 61
Totals | 723 | ‘116 | 82 / 271

A chi-square .test-of thc“teachérsﬁin_the different size | -

T W= ' . - . . . [ . )
‘schools on the basis of possession or non-possession of a

degrec'fcvcaled significant:_diffcfcnceéu T Ls, the degrce

~ classification of teachefs in.larger sthools was signi-.

flcantly better than the dcgree cla551f1cat1 n of the

tcachcrs in smallcf hlgh schools

Period of'COmpletioh of Last-Degree
—

Prev1ous data .indicated that very flew (9 pcr cent)
of the mathcmatlcs teachers rcspondlng to [he questlonnalre

had completeqihlghcr than a Bachclor S deg/ec ‘A study of

' the data in Table 9 helps explaln the rea#on for this. Of

the 271 rerondents 210 were teachers hoﬂdlng at least .
onc dcgrcc Flfty one per cent - of these mathcmatlcs
tcachers 1nd1cated that they had obtalned their last

degrce since 1970, and .only 9 per cent had earncd thelr
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last degree before 1965.. As the-tablé'shoks, the majority:

AN

.qf degree holding tcachers have only recently earﬁe&'their.

" last ‘degree and consequently they have mot ‘had the time to -

v

“‘pursue higher degrees. -

~  Table 9 . ; 7

e

. 'Period of Completion of Last Dggree by -

: lHigh School Mathematics Teachers
Timé Period - o Numbcr\of Teachers ‘3‘.' _Per'Ceht~
s l. - - . . . : " .
.Since 1970 ~. _ © 108 ' .51
1965 - 1970 ;" .83 o - 40
11960 - 1964 . .- o« - 14 e T
. . ’ Co 3 o T .
1950 - 1959 . - . § E o2
".Befor; 1950 - :'~ .570. . R o -0
N Totals - 1210 - 100
\ » - . ’ ' : . - N ” - T ‘

~

Classification by CUPM -Recommendations

In'19§6, the.panel on tcacher tpainiﬁg of thé o

Committee on the Undérgraduate Program in Mathematics.

)

‘,'(CUPMj'made reébmmendatipns fér the §Cademib prébafation- o

%

L)

of senior high school mathematics tecachers.? They - '
. ’ . . . . . ‘ .
recommended’ a’ minimum of 12-semester courses as follows: .
. three courses in analysis, two courses in abstract: N
. ' v . -

/

?See:Apbehdix A;\“' . ': - _k i : -

N
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‘-and'two

l/ . *
algebra, two courses in geometry, two courses.in prob-

ability;ﬁnd statistics,  a course in computer ‘science,
: ' ' N

(courses in upper-level electives.»'Thus' the .

-_total coursework recommended is 36 semester hours. o i

v
ot

Questlon twelve of the questlonnalrf‘asked

\hteachers to indicate the number of. semeste; courses they

~had completed in the areas.of ma%hematlcs/mentloned above.

The semester hours equivalent for these courses was

AP

_computed, and on the basis of this, teachets were classified

into three categories. Type A teachers werne those havrng

" more -than 24 semester hours of the coursew rk recommended

.by CUPM; those who,had 13 to 24 sem%ster hoturs of the

recommended coursework were classified as Type B teachers;

.

and Type C.teachers were those who had les$ than 13

semester hours of the recommeﬁded coursework, The results

. of: thls c1a551f1cat10n are shown in Table 10 It shows

that almost half (44 per. cent) of the mathematlcs teachers -

who'part1c1pated in the study have from 0 to 12 semester -

hours. (4 or. leséﬁsémgster cougses) ‘of mathematlcs tralnrng
Th1rty n1ne per cent. of the -271 teachers had backgrounds

that put them in_. the Type A category.. : C



Table 10 o

Number of Type A, Type B, and Type C
o Mathematlcs Jeachers

N
) _Classificatipn - Number of Teachers . Per Cent’
: Type A o105 - 39
Type B R Coas e ar
Type C .~ . .., 120 . 71
‘Totals' . ., .° 271 . 100

;' of the 105 Type A teachers, approxlmately a7 per
: ,4, B _cent had more than the m1n1mum 36 semester hours of

“,coursework recommended by CUPM A breakdown of the
Type C teachers revealed that 37 of the 120 teachers in’

/.

this group had none of the. coursework recommended by
CUPM This means that of - the 271 respondents, sllghtly
;:more than 13 per cent of them have no mathematlcs courses
{ beyond an 1ntroductory f1rst year course. . L
In‘an effort to see if the background of teachers
.in'larger schools "'Was s1gn1f1cant1y better than the '
5 'background of teachers in smaller schools, the dlstrlbutrony
w.";of Type A Type B, and Type C.in the dlfferent s1ze schools"

was-lnvestlgated. Table 11 shows this dlstrlbutlon.'

) ) . [ s, - -

. J,'. s



Dlstrlbutlon of Type A, Type B, and Type C

. Table 11

b

{

Teachers in the leferent Size
High Schools

. 65

higher percentage than in small
téachers. The pereentagee of Type A teachers in large

and small higﬁ sehools ére 45 and 38 fespectively

o

high schools’are Type A

Slmllarly, a smaller percentage of the teachers in 1arge

.-high schools ‘than in smaller h1gh schools are Type C .

‘ teachers. ' A chl—square teat was used to see if these

differences among teachers in the different size schools

-were significant.
was no significant difference in the course

‘classification .of teachers in the smaller schools and

The null-hypothesis assyned that there

3 <

ackground

the course background classification of teachers in the .

larger- schools.

The yalue'of chi-square was- not

. Teacher Size of Schogl
" .Classification - - .
Co ' © Small - Med ium Large,
~No. - % | .No. $ | No. % Totals
Type A 28 38 | 40~ 34 | 37 - 45 | 105 39
Type B 12 17| 18 16 ] 16- 20 | 46 17
Type C. . 33, 45 58 50 [-29 '35 | 120 44
Totals | 73 100 | 116 100 | 82 -100 | 271 100
-4 ; The table shows that- in large high schools, a
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2

"significant at the .05 level and there were no- grounds for'
Lrejecting the null- hypothe51s. This suggests that ‘the
course background classification of‘teachers in larger
schools was not 51gn1f1cantly better than the course

background _ c1a551f1cat10n of teachersiln the smaller high

,schools. , B ;;P,“_

Recency of Unlver51ty Credlts in Mathematlcs

The many new developments and changes 1n the h1gh
»

r
school mathematics currlculum in later years have made it

\

clear that the recency of university credits in mathe-

v

matics is a matter.of great importance, Although it is ,

-

' possible for teachers to-keep up—to-date'through self-

study, meetlngs, workshops -and the 11ke, 1t 15 unllkely
'that thxs happens very often, Thus, a necessary method
’of keeplng current is by taklng unlverslty level mathe-.

matlcs courses.
-

In an attempt to determine the recency‘of such\

credlts obtalned by Newfoundland‘s mathematlcs teachers,

7

the teachers were asked to 1nd1cate the perlod in wh1ch
they last completed a unlver51ty mathematlcs course. .

Table 17 illustrates the number of.responses-for each of

the‘time'periods'included in.questidn iS‘of'the questionnaire..

3W1111am E. Halgh "Preparat1on~of~8enlor ngh School
Mathematics Teachers In*SoﬁfH”ﬁakota," (unpublisheé toral.
’ dlssertatlon, Indlana Unlver51ty, 1970), p 78. T

’
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. "' Table1Z - o
: Dlstrlbutlon of’Mathematlcs Teachers Accordlng
- to Recency of Completion ‘of Last Unlver51ty L
: Mathematics Course
~ -':.' . . ' ., .:- '
“¥ " Time Period .- Number. of Teachers - ...  Per Cent . -
¢ . . Before 1965 .’ 38 - 14
1965 - 1967 - T P, £ SRR
: e | Co e { g
oo+ . ¢ 1968 - 1970 - .. 93 . " .. 35
T S . B ' \ S :
- Since 1970 - . 104 R . 38

. ) - Totals ".,27i'fj ' . <<100:

e . -
- ) | As Table 12 shows, approx1mate1y 38 per cent of
the responden had completed a un1ver51ty course(s) 51nce-‘
.'1970, and anther 35 per cent had completed course(s) '
* during the period: from }9ﬁ8:to 1?70, Thus 73. per, cent
'of the§271 teachers who replfed to the questlonnaxre have
. had*mathematlcs tralnlng 1n/the past four years._ Even “

: o
‘_more encouraglng is 'the fact that only 38 teachers had -

not completed any ‘courses 51nce/1965 ‘ .

Table 13 reports the number of Type A, Type B,
andrTxpe C-teachets who completed a“uhlvers;ty mathematlcs a
L 'f course prior ‘to 1968 as.oppesed to. the‘numéer'of'teachers_ |

in these: categorles who had completed a. course in the

s perlod 1968 1972,
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. - Table 13. °~ ..
m.. ,-. . . . P . . ,
Per;od of Ggmpletion'o ‘Last Unlver51ty
Mathem tics Courseé for Type A, '
- " Type -B, and Type C Teachers
. ' ‘. ’ | . o ' .
o — - T =
. Period of - .  ‘Number.of Number of  Number of | Totals
. Completion Type A . Type B - Type C°
' C Teachers”’ Teachers Teachers
Prior to'I968 13 . 12 - . 49 74
_-~~1968 to 1972 - - d2- - .. 34 71 197
» . t—_— - - L
Totals 105 46+ 120 271
. 4 . . , .. ¢

The percentages of the'Type A, .Type B,:and'Type:C teachers
who had completed courses durlng the/4%£1od 02‘1968 to P970
were 88 per cent, 74 per cent, ahd?59 per cent respectlge}y.
A chi-square test of these threefgrouos'on the basis of’the
two time perlods described ‘revéaled 51gn1f1cant dlfferences,
Thus the teachers with the h1gher CUPM course
',background c13551f1cat10n 1nd1caLed more recent completlon

' of un1ver51ty -level mathematlcs courses than d1d those

teachers w1th “lower. CUPM c1a551f1cat10n. S Lo

Certlflcéte Standlng of Mathemat1cs Teachers

Every teacher who teaches 1n the publlc schools of

"thls prov1nce must be” Ceﬂtlfled undé; the Educatlon

(Teacher Tralnlng) Act 1968 . Upon approval of the

Teachers' Cert1f1cat10n Commlttee, a teacher is awarded a’
cert1f1cate to teach de51%nated as Certlflcate I .
' A : . . : ' P
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\

S . S T T
' ‘ Cert1f1cate 1T, .. or Cert1f1cate VII depend1ng on the
7

coursework and degree qua11f1cat1ons of ‘the teacher. For-
example a teacher who has completed (1) an approved .
Bachelor s degree and_ ‘a spec1f1ed number of courses in
';—" S educatlon or: (2) forty semester courses for an approved
| four-year teacher educat1on program w1th two courses in
Engllsh and e1ght courses in education, would be awarded-:l
R e.‘”:" a’ Cert1f1cate IV Completlon of two Bachelor's-degrees

S I
- - . . gr one Bachelor's’ degree -and another year of. coursework

- would qual1fy a teacher for, Cert1f1cate v prov1ded thev'

.

- speC1f1ed numbenﬁof educatlon courses wereacompleted.
QA Certificate VII, the highest'issued is' not awarded
.’unt11 a teacher has completed at least .one Master s degree
or Doctor's degree in add1t1on to a11 other courseWOrk and‘

| undergraduate degree requ1rements.

- The’ researcHér regarded the Cert1f1cate standlng

. . s

of preparat1on of thes teachers. It would be expected

o

'-that.the majoxity o the réspondents would have Cert1f1cate

g ,IV-or'higher since a -previous flndang anslcated.that 77 -

. 0. , R .
per cent .of the ‘teachers had earned at least one degree
which .i% the basic requirement for Cértificate IV.

.. N ' i ' . ' 'J‘ B . : B : Kl ‘ - : " ' o
R o0 ! _
. y - o . .
: ,

, “Newfoundland Teachers' Association, "Teacher
. - \'_(Certif1cat1.ﬁ) Regulations’, 1972, "‘Handbook -1972-73,
At (8t. John's, Nffd.: The Newfoundland Teachers' ASSOC1at1on
oY .. 1972), pp. 18-27.

of mathemat1cs teachers as another: 1nd1cator of the degree]:

o
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Fniphernore; it would be expeeped phat the teachef‘s
,Jce;pificate would be related toﬁthe CUPM clasé}fication,"'
since higher CﬁPM ciassification means thet-teacheré~h5§e
completed more ‘courses, Table lﬁﬂreperts the Certificate

standlng of Type A, Type B, ana‘Type C.teachers. As'
expecged.a maJorlty (83 per: cent) of the respondents\Efd

‘at least CerE}flcate IV standlng The percentages of

Type A Type B, and Type 6 ge chers: with Certlflcate v
S or hlgher wgre 97 per cent, 94 er cent,zand 68 per cent

fespectlvely. Athi- square test of these groups on the
»"bdsislof Certificate'standing re&ealed'significant differ-
| ences. Thus, teachers with hlgher CUPM c1a551f1cat10n hold

hlgher Certlflcates than do teachers w1th lower CUPM

" c1a551f1cat10n.‘

Table 14

Certlflcate Standlng of Type A,oType B, and
' Type Teachers .o

-Qertificatef > Type A . Type'BQ'%i Type'C ‘J~Toials ‘
, [Me. % wo.. No. % [ No. %

S 1. 1 o ' 0 . 1' B “.2 E -.1
16 (R A R 2 4| a1z s 7,

III - | 0> 0| .1 .2 | 24 20 25 -9

Iv ©’15 14 | 15° 0 34 | 721 18 |&:S5k. 19

V.o .| 44 427 13" -28 |~ 33 27 | 90 - 33

vio o | 37 35 | 13 28 | 21 - 18 |, 71 - 26

va( .6 6| 2 4| 6 .5|.14 " "5
 “Totals 105 100 ) 46 100 |.120- 100 | 271 100

ST
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1

A classification of teachers by Certificate and
. . N [ -

size.of school. in which they teach. is shoWn-in Table 15.

h1gh schools w1th Cert1f1cate IV or h1gher were 70 per

cent, 84 per cent, and 96 per cent- respectlvely.

-

A chi-

square test revealed that these différences were signi—

Cert1f1cate Standlng of Mathematics Teachers
“in the"Different Slze ngh Schoo};

3

" the smaller schools.

£§hle 15

c.

\

fflcant, and it was concluded that teachers 1n the larger

.Ihe percentages of teachers 1n small, medlum and large '

‘schools have Jhigher Cert1f1cates than do the teachers 1n,-"‘

=] ~ I"-‘

' Certificate “Small Medium . Large |- Totals
Y ‘Schools. \§chools Schools ‘
No. . % |'Ne. . % - Nog 5 | No. %
1 11 1- 1| -0 o | 2
I iz 17| 4 @3 [ 2 2 | .18
111 9 12 | 14 a2 22 25
v 15, 21 |. 24 21 “:'127-":" 15| 51 .19
V. "‘.27‘ 371 30.° 26°| 33, - 40 | 90 33
VI s 11| 37 32|26 32| 7 26
VI 1 6 s | 7 9| 14 s
Totals .73 -100 | 116» 100 | 82 100 | 271 100

P
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-These findings indicate .that most_méthematics

) teachers have mct a mlnlmum standard (Certlflcat IV} as

. far as certlflcatlon is conccrned lHowever, in the llght
of the flndlngs that only 40 .per cent of these teachers

havo majors 1n mathematlcs and only 39 per cent are
J -

Lla551f1ed as Type A teachers it appears that theso o

certlflcates wcre awarded on the ba51s of . somethln& othor

’

than their mathcmatlcs preparatlon Bccause higher

Certificates mean hlgher pay, it 15 possxble that teathcrs

took any course(s) that would get them a hlgher Certlflcate
" i

4 - and paid no attontlon to whether these courses werq/con—

51dcred useful and necessary for mathematics teachers
r

, ‘ Thus, the‘conclu51on that a‘mqthematlcs teacher with - ,

Certificate IV or higher is adequately prepared to teacH
’ -mathcmafiés, is not necessarily justified. " o ,{

C
K . .
’ . b

Age of Rtspondents

A cla551f1cat10n'@5 Type A Type. B, and Type C. o

3

‘ ', . K teachers by‘age 1s shown in Table 16 1]1% dat,a indicqte_-

e that the 271 respondents are a rClatlvely young group. , PR

T ) .
"Twenty- four per cent .of the mathematlcs teachcr@ who

repliod'to the questionnairc were under: 25 yearsiof age
[} ’ R -
and anothcr 54 per cert were in the 25 to 34 ‘age group .

.’ bl

L h Only 10 pcr cent 1nd1cated they were over 44 years old.’
' v

. Assuming that the respondents contlnue to teach mathe-
S matics un&il Tetifement,'thie means that B0 per cent of ‘ -

3
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them will be teachingnmathematies,fqr—another 15 to 20
years at least. r‘Thus, a. study of'their backgrounds to
determlne how adequately they are prepared to teach present :

mathematlcs courses and cope with 1nev1tab1e changes in-

‘the years ahead assumes added 51gn1f1cance

"o - .. Table 16 T _ “ e

' C1a551f1cat10n of Type A, Type B, and;
- Type C Teachers by Age .

Age Gronp »Type'A" - .Tfpe B '.Type (S Totals’
| \Nb.' % Npu 5| No.: % |.No. '.%3
Under.x5 | 31 30 | 11 24 | 22.° 18| 64 24 .
25 - 34 65 61 | 22 48 | 60  50-| 147 54
T35 - 44 4. 4] 8 17| 21 18 |.'33 12
‘over44 | .5 , 5| 57 11| 17 14 | 27 : 10
Totals |10 100 | 46 ~100.| 120 100-.| 271 : 100

r]

The pertentaées of Type A;-Type.B, and Type'é
teaqhers who were, less than 35 years old were 91 pef éent;“
72 per ¢ent, and 68 per cent respectiVely§' Aschi:sauafe
test revealed that these differences were 51gn1f1cant and

it was conciuded that the younger teachers have a higher - S

: 5C K Bradshaw "Mathematlcs Teachlnz im, the . SRR
Publlc Secondary Schools of the State of Nevada" (un- )

pub11shed Doc'toral dlssertatlon, UanGTSIty of Callfornla;
1968), p. 75. -

¢
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"CUPM course background classification than do;oldcr

teachers. - - o ‘

4 [ ~ : N . . ’ IS -
. . » . .

Mathematics Tecaching Lxperience

- - . f

To support the,contention'that the populatiaﬁ was

v

a vcry young group, ‘teachers wero c13551f1ed accordlng to

thc numbcr of )ears they had tqught mathcmatlcs at the -

,hlgh school level. By:allow1nn s to 7. )cars for com—' y

pletlon of uh1vcr51ty trannlng, anﬁ by‘qSSQming‘ihht B

teachers spont no tlmeiat othef jobé;,if-iSJ}cagbhﬁh}é\'
S T

to predict that a tcacher'who réééhcs'égc SS:will“havé

from tcn to flftccn years of cxperlcnce.- Thc data 1n_.

. Table 16 indicate that 12 pcr cent of ‘the 271 resbondents

v f
- N
« . .

werc ‘35 ycars oid or older, and the data Jn Tablc 17

indicatc that approx1matcly 257 per ccnt oﬁ the rcspondents
‘have 10 or more,years expcrlenco irhls 15 further ev1JCnce
N - W Y R

that the mathematics teachers'ih_thiS”ppoyihcé ﬁre_indpedz'

- N . . \
’ . N . . . .
[l - . -y

~.a very young group. E T N _ L

o A ch1 square test oE these thrce groups on the?
b351s of ycars of mathematlcs teachlng cxpcrloncc showed

S Y

51gn1f1cant dlffercnces As Was expeeted the youngcT‘

]

pre A tebcher; had 51&h1T1cant1y 1ess oxpcrlcnce ghan nf‘;
) W s T
d1d ‘the older, Type B and Typo C tcacherb. ' ' ‘
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'\ : , . Table 17 i

B . J !

Years of Mathematlcs Teachlng Experlence of
Type A, Type B, and Type 'C Teachers

Yedrs of - , Numberﬂof.TeacherS ‘ Totals,
‘Experience — - - :
Type A | Type B _-;lType c - No. %
': . ‘Nome? . 22 | 11 47 11 4 16
- R '3k - .61 ©29 |66 24 -
A ¢ -6 | I U T 27',’ el 23
] 7-9 " | 15 ; 4 13 32, 12
, | | 10 - 12 . 6" 6 .' Lo1s |2 10,
: 13 -15 | 2 *3 .4 B
More than 15.| 5 6 21 | 32112
e Totals S 105- | 467 [ - 120 - .| 2717 100
E e . | . | e ., 100

4First year of teaching mathematics.

; R «
oLl . - - ° v

INTERESTS AND ATTITUDES TOWARD_MKTHENMTICS

.

e ' Thls part of the study attempted to assess the‘-

Lnterests ‘and attltudes of h1gh school mathematlcs',

%

‘ teachers toward mathematlcs and mathematlcs teachlng
S .In thls regard quésfions were asked relatlng to plans

'_'f)fpr.future coursework, enjoyment of teachlng mathematlcsi
. , - - ~ ‘l\ ] .‘ -_" ._' R - . . ",-" ,_;-i . . ~
' a asSlgnment to‘present teaching situation, membership.in-

professloﬁal organ1zat1ons publications read, and

'j\spohsorlng of hlgh si;ool mafhematlcs clubs.:

R L] .
il . » .ot ‘,“‘", ,'_ © a "’

, ) . . v o
CRY e P



. Flndlngs in the prev10us sectlon on ”Teacher f:
Preparat1on" indicate that only 39 per cent of . the hlgh
school mathematlcs teachers who partlclpated 1n thls study
could be c1a551f1ed as Type A teachers. ,Th15~means tmmt-

only 39° per cent of’ the teachers came close to ‘having the'

36 semester ‘hours: of coursework recommended by CUPM for

=),

hlgh school mathematlcs teachers._ Even the teachers who

had degrees, and maJors in mathematlcs fell short of thep

recommended coursework in terms of the quallty of courses_

-completed In another part of this study, the researcher
: A

will attempt.to formulate some reallstlc'and approprlate

in-service measures to upgrade the course backgrounds of

A

“.

Plans for Future Coursework

thes‘“teachers. However,'ln Order to do. this it is f1rst

4

necessary to get some 1nd1cat10n of the interests and

,attltudes of these teachers toward mathematlcs..

2

- -

The developments and changes that are taklng place

in the h1gh school mathematlcs currlculum requlre mathe- -

'matlcs teachers at thls level to keep current . w1th ‘the

-happenlngsiln thelr field ‘For most teachers one of the'.

S ar

‘best methods of d01hg thls is by’f%klng un1ver51ty level

)"-

mathematlcs courses.s _ : T /

Quest;on 15 of the questionnaire attempted to.

v .

‘

SHaigh, op. cit., p..84.-

o

Vi : c L ‘.
' . Ve ' .
- N . N - Lo ‘_ - .



-‘question,

,32 per ccnt

77 .

dctermlnc thc future plans of the 5tudy populatlon for

taking more mathcmatlcs courses.

®

matics-courscs in thewncxt two’ years?”,

indicated yes,

©

In xesponse to the.

D

«'Do you thC doflnlte plans to take more mathe-

89. rcspondents

176 indicated no, and 6 made no response.

Those figufeé.yndicape fhatjonly,33 pe% cent. of the

(=24

respondents intend to'kcep abreast of”currcﬁt and future,

2

happenlngs 1n mathcmatlcs by taklng courscs

3

A completc

tabulatlon of thc rcsponscs glvcn by Type ‘A, Type B and

Type C teachers 1s-shown in Table 18.

\.

C DpTaR” 6f Ty

)

e

Table‘%8'

pe A, lype B,

Al

et
L

r

“and Type C Teachors to
Take, More Mathematlcs Courses in the '
: Next Two Yecars

. Responge Type A - |, Type B’ Type G | _Total&t_
o - No. » "% | Not- % | No. - 3 |- No. %

Yes 54 <32 | 13 28 | 42 35 | 89, 33
‘No- 69 66 | 33 > 2z | 74 6z | 176 65
No Reply 2 2.0 -0 o -4 3 6 3
Totals 105 © 100 4 46 100° | 120 100 | 271 100

The ‘data show

R . . . . . _
tggt the pexcentages ol Type Aj;.

Type B, and

Typc C teachers who answerqdz”ycs” to theiquestion were

28 pcr cent

“and 35 per cent‘respectively,‘f

A chi- square test revealed‘no 51gn1f1cant d1fference° 1n

s

2
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v /

the answers of the three groups. It eppears that interest
in_tahiﬁg more touhses jn:mathematits in the next.two years
is not te;eted‘to thewpreéent coorse,hackgrouﬁd of the
teachere. A poeetble reason for this apparent iaék of
-interest in taking additional courses’is_thet almost 40

per .cent of the'teachers,heve comﬁreted at’ieast‘one course
’sihce 1570} end‘enother 35 per cent have complete& courées‘
7§ince,1968. ‘These teachers po;sibl%rfeellno'hrgént need

to také further courses. in mathematios.

Method of A551gnment ‘to Teach Mathematlcs

Uy

An 1nd1rect 1nd1cator of ‘the degree of 1nterest a
teacher has in mathematlcs and mathematics teachlng is
' the method of a551gnment to the present teaching 51tuat10n.

In an effort to determlne thls questlon 20 asked ""At

’

whose request are you currently teachlng mathemat1cs7"
¢ T
Poss1ble Tresponses were

W

7 .

a. Mine.. I was hlred ‘to teach,mathematlcs.
b. '‘Mine., I was teaching other subjects: and reQuesteH
to teach one or more courges ‘in mathematlcs,

‘c. My admlnlstrator's. I was teaéhlng (or hlred to

teach) other, subJects ‘and he a551gned one oT more.

-

mathematlcs courses to me , -

d, ‘Other (spec1fy1. - f o . .
. 'jAs.was expected, the more quallfled teachers 31
(Type A) were all.hlred to teach mathematlcs,‘or requested

e

. . . 4
. ) L .
- . . . .
~ . . . a ¥ N .. .
} Y . » . , . \ . &
: . ' . o
.. e " K . - .
.



" “and will become be&jr ‘prepared to do so. However, in

¢ - B - ST 79

4

to-do so after teach.in'g Othzsr "subj-ects. Most of the Type

{

B teachers ‘were also teaching mathematics -at their oWn |

: request with only 20 per cent 1nd1cat1ng a551gnment by some

* other method. -The flndlng that 34 Per cent of the 1ess

qua’llfled (Type C) teachers’ were not hlred, or did not”

n

"request to teach omathematlcs appears to be’ an 1nd1cat10n

" that these teachers are. lacklng interest in the subJect as .

~
o ?,

'well as. adequate c0ursework -preparat1on. On the other hand

%

the fact. that 66 per cent of Type C teachers are teachlng .

mathematlcs at the1r own request is p0551b1y an 1nd1cat10n '

-that these teachers wish t&¢ contmue teachlng mathematlcs *

Q

~
’

Table 19

Responses of Type A, Type B, and Type C Teachers to ~°
Questlon 20, (At Whose Request Are You Currently

;1 -+ " . Teaching Mathematlcs'?)
,;1-‘.:,;'*-.- , .
Response ._Type Af Type B' "{jype .C . Tgtals
|No. . %] No. % {"No. . % | No. %
, Mine |94 ~o0 | 20 63| 49 41| 172 en ._
. (Hired) : \ P .o A I 1 .
Mine 1101w 8 17| 30 . 25 |49 18 .
(Requested) | . - ' I : . ‘ :
ssigned by| 0 . .0 27 4|23 . .19 | 25... .9,
dmini- -- |- C R SRR
strator ' N
. . st _ L
Other ' 0 .9 716 18, 15 25 . 9
] 7 - E 1," . ? )
- Totals 105 100 46 . 100 | ‘120 - 100 | 271 100




-1

o ' : . ‘other subjects.

' : 'light' of a pre,vious- finding that' only, 35 'per cent of Type

’

next tv_:_o year‘s, it is un11ke1y that there will be 51gn1-
- c, N

ficant improvement in the cour'se background of these

teachers in the near future,

EnJoyment 'in Teachlng Mathematlcs S . n

A more. d1rect 1nd1cat10n of the 1nterest were _the

80

C. teachers plan on taklng more mathematics . courses in the.'

responses to Questlon 21. Thls questlon wds stated on the’

questlonnalre in the. followmg way.: . }
' Do you enJ oy. teachlng mathematlcs? T =

o - Vanmasiae s -

a, No., I would prefer not toxteach 1t .

o

” " addltlonal ‘preparation in mathematics,I-
e A .

-’ . ’ b

would ‘enjoy it.

d, I enJoy it and prefer teachmg it above

all other’ sub;ects. L

v . . N

e, Other (spec1fy)

c. I,enj oy teaching 'it, but ‘prefer teaching

) Of the 271 respondents, 214 1nd1cated that they

' en]oyed teachlng mathematlcs above a11 other sutbge‘%

This represents nearly 80 per cent of the teachers who

replled, and is’ an ~1mpresswe f1nd1ng in view of the’ fact

that less than 40 per cent of these teachers have close

N ) . [

/t"o the 36 semester hours j&r‘ courseWOrk r‘,ecommended by the

b." I d1$11ke 1t somewhat but feel that w1th

’g: .

]




b

-

~CUPM for'high'school hathcmaties teachers It appears that

_lack of adequate, subJect matt01 preparatlon‘d;d not deter-

mine the degree of enJoyment o§ teachlng mathematlcs for

- these teachers. Only 4 of the teachers, all “Type C teachers,

-indiceted that they felt additional prepardtion in mathe-

.a large number of the respondcnts would be members ,’ - ‘

:diseussed in Chapter‘II’of'the preéent study% . Bdcause .

matics-would help théb'enjoy teaching mathematics._ Twenty -

'sii teachers'answeredj”other”'to this question, “and indi¥
.cated that they could not make a choice because they
'.enJO)ed teachlng several subjeccts equally well (twchty

' fteacherb), or becausc they hadmt taught other §uchcts.and

Rog

had. nething With.which to compare (six tcachers). ‘Table: 20

illustrates.the-responses‘given to questian 21 by’Type A

Type B, and Type C teacher A chi- square test, revealed

N
no 51gn1£1cant dlffercnccs between the groups

Membershlp in NCTM

., » e

The value of the" Nat10na1 Counc11 of Teachers of

,’\ '

Mathematics as an 1nstrumont-for the Continu;ng pro-.

',feSSionai dbvclopmentfof>mwthematics teachers has been

Y

the NCTM is a leadlng profe551onal organlbatlon fox hlgh ;-

'school mathemat1cs tcachers, it would be’ expccted that

'Howevcr, the 1nformat10n CQntalncd in Table 21 1nd1cates P

- " .

that,thls 1s'hot_thelcase. Offthe 271 respondents- onry

'Zi'indieated mcmberéhibﬁin‘the'NCTM The percentages of B

’

-,
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- Responses

,

- Totals -

i

Tabré'ZO R R

Responses of Type A Type B, and Type C Teachers
‘ to Questlon 21 (Do You Enjoy Teaching. o .
Mathematifs?) B _ RS

RN Type . _ ; Type B | ”Tyﬁ% C
© No. - % No. %

ré

,A

yﬁﬂk”7 £ 719 16 | T 26 -
195 .68

12

=105 100 100 | 120 " I00 .

e [d ) ° -
[ . , - N . . v a3 r/"
Key ,to résponses: a. No.~.I would prefer not «to teach it. -
: T o o : e A
: . Lo by | I dislike, it somewhat: but feel that )
.o~ - -, 7 . |witH a¥tditional preparation“¥n matHe-
D S matics .I-would enjoy it.y. | ?m
. . - q v
\ , , R I enjoy teaching -it, but prefer "
- o, S teachang other SubJectS. R
B . L . i ;‘ T s . .
‘ du, I enJoy it and prefer teachlng 1t ¥ “
N . above all other subJects. e oL,
° :— ] , - - : ‘ e. Other AR - o N ‘o
. .. & ‘,..,“ ¢ - o '_'. ’ L E o
f( ) 3 - . - : Y ‘ P . -
. J- v aOther responses consasted of "EnJoy mathématlcs
,® :and other' subject(s) equally well" (20 teachers),.and - v
‘ ""Enjoy it, .but haven't .tdught oth@? suﬁhects to make . |
comparisons" {6 teachers). . i : P
. , 2 .
; . FREN Ser i . :
L *I R ,_-.," A . v Y- [
‘ B ot . ) "’h ;}' - R . . .
| lO ’o R ) ) "\ . . R . } , :
o , v R ‘(."\.." ; \ B \ ’\ ‘ N
7/ ! ’ M -~ \ S K ',‘\' o
' = ¢ R T R
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Type A, Type B and Type C teachers who indicated that\

' o they were. members of the NCTM were 12 per cent 7 . per cent,
and 4 per <ent respect1ve1y The use of the ch1 square

test: revealed that these differences were 51gn1f1cant.

13

Thus, a greater number of Type A than Type B or Type C-

7

teachers were members of the National Counc11 of Teachers

-

) of Mathematrcs.

Table 21

?

Number of Type A, Type B, and Type C
Teachers Who Are Members: of

' , " the NCTM
Response Type A . Type B | * Type C ‘ Totals
- 7| No. = % No. % | No. | ¥ | No. ]
Yes 13 12| 3 .07 5. 4| .21 . 8
No . o2 88 | .43 93| 115 - 96°| 250 92
Totals = |105 - 100 | 46 160 {320 100 | 271 100

Membership°in NTA MathematicsﬁCouncil

In‘1970, representatives of Newfoundland's mathe-
_matics teachers, under the sponé%rshiﬁ'of the Newfoundland

Teachers? Assoc1at10n formed a prov1nc1a1 Mathpmatlcs’

\_'— ——
v

Council that is now an aff111ate of the Natlonal Counc11 o
,of Teachers of Mathematlcs. It was hoped that thls
Mathematlcs Council would be a vehlcle for the 1mprovement

. of mathematigs education in this prOV1nce



:

high school teachers ih this province engage.

Qucstion 23 asked teachcrs to indicate if. thcy

[+
‘were members of -the NTA Mathematlcs Countll . The.. responscs,

of the 271 mathcmatlcs teachers 1nd1cate that tHe member-

Shlp of the Council does not 1nc1ude very many hlgh school

mathematlcs tcachers: Only. 54 teachcrs 1nd1catcd thcy

to krfow vcry muuhbabout the Council, or rcgard it as being

'vcry foectlve It‘appears.that the Council has. not been °

. LI

very effectlvc in public121ng 1ts ex1stcnce objectives

1

and acdompllshments. :

Mathcmatics Clubs ' ]
Iy ) . , : . e . i E . - )
Question 22 asked responden%s.to indicate if they

were the sponsor of a mathematics club in their schpol.
Since only 8 teachers, or approximately 3 per.cent of the
fespondénts, indicated sponsorship of a mathematics club,
\ ) ' ot

-it can be,concluded'that this is not an activity in which

13

& . ’

~ ' . . - : R i . . [
' Proféékional Publications - o . S

In'question 25 of the questionnaire; teachers were
asked to indicate the professional publications in mathe-
matics which they ‘read, and to specify whether they sub-

. - - '
5cr1bcd read regularly, or read occasionally - The data

from thlS question were regarded 'as another 1nd1cator of

the interest mathematlcs teachers have in keeplng up-to-

’ . .

date w1th developments 1n their fleld Three'publlcations-

. L 2
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were ‘listed by title,-and space was provided for teachers,

3

. to'1ist other titles that they read.

?ublicationsllisted

were The'Arithmetic:Teacher, The Mathematics Teacher, and

';School Science and Mathematics because it'was felt that .

these would be thé ones most likely to be read by - mathe-

'.matlcs teachers.

The reading habits of mathematics feachers with

-

respect to'the three publlcatlons llsted are shown 1n

Table 22.

~

Professional Publlcatlons Subscrlbed to and Read

Table 22

by Mathemat1CSsTeachers

-

~

F1fty two per cent of the respondents 1nd1cated

7

Totals

271

100

100

“Publication
,Mathematics K Arithmetic School Sc1ence '
Teacher Teacher and
B Mathematics

No. c % No.. % " No'. %
Subscribe - - 357 11 4 2. 2 1
Read 120 A .2 5. ° 2
regularly . "
Read 95 35 41 15 36 13
occasionally ‘
Do not read | 129 48 222 81 | .228 84

© OTr no- response ' ' '
271 ©271

100




el

“thét_ﬁhoy cither-sdbScribed'to The Mathematics Teacher or

T

<
1

[ 4

“redd 1t rcgularly or occ351ona11y ThlS finding was.

: ant1c1patcd since The Mathematlcs Teacher is publlshed by

the NCTM, and wrlttcn spec1f1cally for secondary 'school-

mathematlcs toachcrs_ The Arlthmctlc Tcacher was rcad by ®

19 per cent of the respondents and School Sc1cnce and

4

Mathematncs by lQ per cent oI thc teachers.

reachers yere askcd to 115t any other publlcatlons

of a Mathemutlcal n%ture that thcy read However, only a

handful of teachcrs responded in' this sectlon of questlon

25. 1he Amerlcan Mathematlcal‘Monthly,'Sc1ent1f1c American,
2 4 ' '
and thc NCTM publlcatlon, Journal of Research im Mathematics

~

Education were each mcntloned twice. -

Table 23 shows a c13551£1cat10n of the reading
f

hablts of Type A, Type B, and Type C teachers with regard

to The Mathematlcs Teachcr. The "data reveal that the
percentages of:Tfpe A;:Type'B,;and Type C teachers who 'did. -

ﬁpt read this publication were 38-per cent, 39 per cent,

¢

~and 61 per gent'respectiyely. A chiJngéfe test of these

v J .
groups on the basis of reading or.non-reading of The
’ \ .

/,Mathemétics Teacher revealed significant diffe}enees. It-

N . . . \
was concluded that the teacher$s with the higher'CUPM

‘classification indicated a 51gn1f1cantly hlgher degrece of.

?

interest in thlS publlcatlon than -did.the teachers with

:19wer_CUPMlcla551flqat10n.

- h

Question 26 asked teachers if any of the publications




X _fﬂ . - ) \ S B o .

'f_'dlscussed in rélatlon to Table ZZ were avallable in thelr

‘schools. The responses to thls questlon provlde a p9551b1e S

-

explanation of why such a small’ percentage of maphemat;cs

teachers ,read these publicationsE many teacheré,do not: |
- S S ‘ . _
_subscribe themselves, and Séyper cent of the respondents

.indicqyed'that:npne of them were available in their

.schools..;. hj. - :'3 '. ': f-; . ' : .'* E
. N .
Table 23 . . ,
~+ - The. Reading Habits of Type‘A TyperB and . ' .,
\ ‘ Type C Teachers with Respect to ' B
A - The Mathemat1cs Teacher -
’ T ) '1.' \ .
Response. - Type A ..,Type Bt Typg C, |- Tybe‘D'_
L No. % No. | No. % No. . %
subscribe | 18 - 17 [ 8 0 17| ¢ 8| 35 5 13
‘Read- | 5 s, 3 7| 4 3| 12 a7
+ regularly _ co - : o '
Read - 43 - 41| 17 37| 35 29| 95 35
occasionally. 7 . o Lo , o
" Yo not read |39 37 | 18 39 | 72 . 60| 120 48
or. no .ot .‘ ) R 9 . A U )
response - | " . o R ' . _ -
Totals 105- 100 | 46 100 | 120, 100 [»271 100
: o

W



a

40

IN-SERVICE TRAINING OF SENIOR HIGH
' SCHOOL MATHENATIES TEACHERS

Voo > . /

Ya e o+ oL v

The need for: contlnuohe in-service tra1n1ng 15 of -

paramount 1mportance for mathematlcs teachers. Halgh makes 3

the case for ‘in- service thls way ' e , Lo
The,extent to wh1ch 1nnoyations~and exemplary
' practices make in-roads. into high schools will
depend on the kind and qual¥ty of in-service
education programs that .are provided. To ¢ontinue r
to learn on the job is a profe551onal nece551ty
for mathematics teachers. Therefore, in-service
education for these teachers must -receive inf-
creased atténtion .as a means to meet the demands’
#being placed upon today's teachers. , .
v Y

N Thls sectlon attempts (1) tdAgnalyse in-service

act1V1t1es that have contrlbuted to. the 1mproved preparatlon

" of mathematlcs teachers, (2) to determlne any spec1f1c

de£1C1enc1es 1n the academlc preparatlon of mathematlcs
teachers, and (3) to 1dent1fy p0551b1e sources and methods

“of in-service tra1n1ng

:-} . I\ ' ’ EQ\ .
. B . N I
Mathematlcs Courses Taken While Teachlng_ '

One of the best indicators, of .the degree to whlch

mathematlcs ?Eachers in thlS prov1nce have part1c1pated 1n

»

1n serv1ce tra1n1ng is the number of unlver51ty level mathe-

matics courses ;hey have completed since they flrst began
teachlng. ThlS 1nformat10n was 5011C1ted from the teachers

in questlon 14 Wthh asked them to andlcate the number of

- sémester courses they had_completed while teathing. 'A]

¢ ) . /

,1 3 Toov . ' " )
. "Haigh, op. cit., p. 93.c

}
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) 'and Type C teachers is shown 1n Table 24

A

89

‘_summary of;the number of courses taken by Type A Type B

An 1nspect10n

of the data in thlS table will show the extremes that are

i

’ .teachers.-

On ‘the one hand

dharacterlstlc of in-service act1v1ty for mathematlcs

over 40 per cent of ‘the res-

pondents have taken only one course,, or no courses at‘all,

Number of Mathemat1cs Courses Taken by Type A
TyPe B,, and Type C Teachers. Since
“‘“Teachlng Career Began

*

‘-51ncé they began feachlng

At the other extreme,‘;t is

Table 24

3

X

v

Totals

37

L

Number of - Type A | . Type B Type C |
' courses No. % | No. . % |'No. "% | No. - %
'None Tl ces ez |15 33| 390 L33 | 99
One N TR N N U 76 -1,13. 5
Two " 77| e e | 29 24| 40
Three . '3 3 3 | 3 6 “%ﬂj 12 4
_Four | 88 5 11 | 26 22 [ 39 14
Five 2 2 1 2 3 "a' 5, "2
Six 7 6?7|- "3 7| 10 8| 20, 7
Seven 303|020 4| 0o 0| 5 2
Eight a0 s 1| o 0] 7
' Nine or 24 23| 6 - 13| o~ 0. 3 i
. more” ) . . \
" . Totals 10s 100 46 100 120 100 | 271 100

s



" noted that approximately 40 per cent of-the'respondents

had taken u.br'more coﬁrses , and 30 of the teachers'in this

q
o

'gr0up had taken 9 or more courses 51nce they flrst began

‘teachlng oo B , . t /
Type A and -Type-B teachers wére quite active in . '
-terms of numbcr of courses taken Tmenty:eight per cent.
of the 105 Type A teachers, and 27 per cént'ef'the Aé
Type’ B teachers had completed 7 or more courseslwhlle in
service! - In terms of number of teachers taklng yhrses
Type B and Type C teachers were the most active. The
;data in Table 24 1nd1cate /that 67 per cent of Type B
gnd’ Type C teachers took some courscs, but. only 57 per ‘-',"..'
tent of Type A teachers took at least ome course. If the . .(Ff

PR Y

271 respohdentspare.taheh as. a,group, then the data in

, Tabie é4~show; that’63 per cehthof that numbe r tdok at - ) _\:

' least one mathematics ctolurse- since’ they began teachlng

Thus it is p0551b1e that many of these teachers have

reached their Rresemt level of academic preparatlon,lm

mathematics by tahing courses'mhile teachiné J 3 . ,',"'
It 1s’un11ke1y that the sole motlvatlon for taking

addltlonal courses.in mathematlcs was, 1nterest in thc

-'Subject per se. Such\gactors as salary increments that

+ - BO with galnlng ‘a higher Certlflcate by taklng addltlonal

courses must be con51dered. Nevertheless the f1nd1ng9

' x &3

discussed in the prev1ous paragraphs 1nd1cate that a real

effort has been made in the upgradlng of the mathematlcs

N
=



contmuatlon of these efforts.

.did not -specify. SR ' . SRR

' 1mprov1ng mathematlcs tra1n1ng, they must be’ related to |

- necessary to know something about the courses that are -~

_: ’ | ‘ . ) . . s N . . 91

background of over 60 per cent of the respondents. ‘However,'

I

' the fact that still only 39 per cent of the teachers (the .'

Type A teachers) have backgrounds that apprdxlmate m1n1ma1

CUPH recomntendatlons, indicates the great need for the

€

Other In-Service Act1v1ty . ) l
. / : ’ ] . T
It appears from the answers glven to questlon 27

(Has the school. board you are now teachmg .with ' Sponsored

'

any in-service tra1n1ng in senior high school mathématics
1n your ¢school district in the- past two years?) . that v(ery

little has been done at the school d15tr1ct 1eve1 in the

a

way of in-service -tramlng for mathema_tlcs teachers. C{nly
. . 1 N . L )
twenty teachers indicated the occurrence of any in-service

A

activity 'at the school district-level 182 teachers answered

"no" or om1tted the quest1on and %9 teachers 1nd1cated\

-t

that they were not aware of what had happened in the past

two .years. Ten of the teachers who answered "yes" sprec;f;ed

- workshops as ‘the type of in-service training, seven

teachers reported,committee'meetings and three teachers..

- , . H

Teaching: Assignments o, o

o If 1n serv1ce meaeres are to be effect1ve m
- I
R

the,’mathemat1cs ‘courses the teachers teach. Thus,;it is:
: LA . - ‘ .
A

1
'
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& B L ) . "‘ ' ) . ." .
‘taught, and.the tcaching loads of the tcachers fesponsible.

for teaching thesc courses. This'information was-obtained

: »from the teachers through qoestions 6, 17, and 1'8.01" the ’

B . o ! ¢
questhp_alre , S - ' ,

~ \(\ A -

':'le responses of the teachers to the quostlon

condol‘n’ing‘tlle mathematlcs- courses taught 1nd1cated thai:- :

't'hpwg}aln courscs taught in the high schools of Newfoundland

o

werd algebra geometry, trlgonometry,_and general mathe-

matics. One hundred flfty three of the 27l respondent§

taught gradc ten algebra 154 taught geometry in grade '
' oy

ten, 59 teachersbtaug-ht general mathematrcs in ‘grade ten,'
'144 taught prade eleven algebra lZS_taughlt a comblned
geometry—trlgon\ometry course 1n' grade eleven, 49 -taught.
grade eleven gencral mathemat1cs _'a'n:d 10 teachers were
involved 1nateach1ng busineéss orlented mathematlcs couqr.s‘es
.to gradc .ten and el_even' students’. These frgiur.es show

two things: (1) most teachers teach ga)/gel)ra or geométry,

-

p] . . , L. . .
and (2) 'many teachers ‘teach more than one mathoma’t1cs'

[

L

course. Thus, it would be - hoped that these .teachers would ,'

have preparation in' many areas of mathematlcs.

“'The data just cited indicate: that a large number

’ . ' ¢

of teachers were involved in teaching a'\s.i"ngle.- course (154

\'taughtegeometry in. grade ten, -153 taught algebra in gréde-
ten) .. The data in Table 25 1nd1cate that the maJor reason
for thlS was that 27 per cent of the respondents were

teachlng anly hlgh ‘school mathemat1cs, the other 73 per

. M‘:. » ro. ' . -

. .
Vv ardaay
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cent of the teacﬁers taught other subjects in addition to

. . . N ‘ 3 '
high school mathematics. -‘Thus, more teachers were required
. v < ’ co.

- ) ._ \ .o . - '
because only one teacher in every ten was teaching exclusively

L)

grade ten or eleven mathematics. The percentages of Type A,

. Table 25 ‘ _
. , .
ReSponses of Type A, Type. B; and Type C Teachers.
-~ to Question 16 (Are You\Wow :Teaching Any
Subjects Other Than Gtade Ten or =
. Eleven Mathematics?)

‘Responses fl‘ypé A Type B Type C - Totals'
No. % No. . % | No. 2 | No. %
Yes 69 66.] 34 .74 | 96, 80 | 199 73
No ol 36 34| 12 26 | 24 20 | 72 27
Totals 105 100 | 46 100 | 120 100 | 27} 100

.-Typ'e B, and Type .C teachers who’were teaching exclus’ifrely

/

hlgh school mathematlcs were 34 per cent 26 per eent and

20 per cent respectlvely. A/ch1 square test of these

groups on thé basis of whether or not they taught courses -
‘other than hlgh school mathematics revealed 51gn1f1cant

dlfferences, and 1t was concluded that a&llarger percentage

of Type A than Type B or.Type C teachers

hl'g,h.school mathematics. LT ' o

v . N ‘ 7

~ v o . . g * voa .
A further investigation revealed that 70 per cent A

j

ere teaching only -

of . the s:.xty nine Type A. teache(;«_ who taught other courses -

were teachmg (1) mathemat1cs 1n lower - grades, or — .

¢

e
- A [T 1 ‘

- Lo B

)
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\’_\(Z)Iécicnbc. The 34 Typc B teachers and-%he 96 Type €
“teathers who taught'outsiis the area of'high school mathe-

[N . 4

matics, specified a wide varlcty ‘of other courses Twenty,-
three pér cent we e teachlng mathcmatlcs in lower grades,
16 per cent were teachlng science, 31 per ccnt werc teach1ng

two or more non-mathcmatics cou%ses, ang'the rcmalnder

. : LN N . : .
speci'ficd other courses ,such-as religion, foreign languages(\
| RS D, . . . . . ) ’

' art;_music,'social studies, and English.
. v . ., . ) oY " s

C .In a pieviops'sectionwof this chapter (p, 5%)

» L4 .
the fact that the majority of mathgmatics teachers werc K

‘tgaChing in rclativély small, céntfal Itigh schools was

bricfly diScusse&' At that time it was felt that because"wg

most of LhC schools were rplatlvely small and contalned
f1ve grades (central high schools), many of the teachers —
\\might bc rgquired to Ie&ch a ;ariety of subjects and grades
e'ven if th@ir prepathtfon-for such assignmenté wére in- |
adequate, -In an éttempt to.séelif this waﬁtactually the

‘case, teach;?ﬁffffthe different-size schools'weré claSsified

X /

+ on. Whe ba51s of- what part of . thelr tctal teachlng t1me was
-'allotted for high school mathematlcs courses.. The. data

Whlchzue shown in Table 26 indicates that the pcrcentagés
- ‘g
‘o of teachers in small, medlum, and large schools who taught

‘hlgh school<mathemat1cs on” a. fhll time bas1s were 14 per .

~

cent,'%S per cent, and 53 per cent respectlvely -On ‘the

other hand, the percentages of teachers in the small

.
-

medlum, and 1arge high'schools who were 1nv01ved in teachlng

. Iy . : f ; . .
'. . . ‘ . . - . " . .
ca ' ) . T ! o : , = i)
.

«‘\1 '
‘fﬁ '
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A hlgh school mathematlcs for less than half thelr total
teaching t1me were: 49 per cent 43 per ceni, and 11 per .T
cent respectlvely In bofh cases, ~chi- square test reVealed

‘that these dlfferences were 51gn1f1cant ' Thus, as was

L » ) o N
Tab1e§26 N I &
. Distribution of ‘Teaghers in the Different Size
Schools According to Time Spent Teach1ng

A ngh School Mathematlcs
\ . -
' Per cent o . Size of  School. S —
of total — -| .~ Totals
teaching"- . Small Medium. | . Large- oL
o time . No. - % | No. ' % No, - $ | No. = ¥
0-24 | o446 | 14 12| 4. 5| 22 - 8
S 25 - 49 . | 32 43| 36 31| 5 6| -73 - 27"
| so.-74 | 17 23| 35 30 .167 20|, ‘68 25 -
| 75299 | 10 . 14| 14"~ .12 | 13 16| 37° 14
' 100 160 14| 17 « 15| 44 s3] "71 26"
'g&;~ " Totals 73 © 100 | 116 100 |° 82 ' 100 | 271 100
. ' ) e ) l ’ ’ : -

b N

'“expectedf}teachers 1n the Smaller schools spent less time
teachlng hlgh school mathematlcs courses than did teachers

in the larger schools.

o h“ ﬂ, The 1nforma,1pn contalned 1n’Table 27 1nd1cates

- - !

. that the percentage of total teachlng time that is spent -
teachlng hlgh school mathematlcs varles accotdlng to
teacher type The ° pencentage of Type A, Type B, and Type'

g teachers who were 1nvolved in teachlng h1gh school

4 e

\’

s
<



of high_ school mathematics.

I Lo e L
| (/. SO T
R : IR ' - ¢~flitﬁ' 96
R o

!

- mathematics for‘md&E,than half their total teaching time
4 o ' .

were'76'pér cent, 67 per cent, and 55 pe} cent respectively;
The use of the éhiésquére test -showedwthat these differences:
<

were significant, and 1t was concluded that the teachers

with. the better mathemaths bagkground taught more glasses

= Table 27 . .
Distrlbution of Type A, Tyﬁe B, and Type C Teachers
According to Time Spent Teachlng High ’
: - School Mathematics
- . N : - . 3 ;
-Ber cent o - e |
- of total . Type A Type B - Type C. Totals"
teaching - . , i P !
time - No. - % | No. . % .| No. g% No. %
‘0 -24 /| 3 3| 2 4| 17 . *%4 22 8
25 - 49 | 22 21.0 13 20 | .38 32| 73 27 "
50 - 74 |-32 31| "8 .17 | 27 22| 67 ' 24
75 = 99 12 11 |11 24 | 14 . 12| 37 14
100 - | 36 34| <1z 26 | 24, 20| 72 . 27.
. : ; _ ,
Totals ' ° | -105 _'1oo\y 46 100 | 120° 100 | 271 (100~

-~
o

. The findinﬁ that 76 per cent of the more'qualified,
Type A teachers were involved in teachlng High: school
mathematics for. more th%? half their total teachlng tlme_-

is- an indication that these teachers were belng utilized .

' to. near maximum poteqﬂiai> However, the|fact that 67 per

»

s Ea N
6, NeA ! ' L 23]

4 - ’
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ceht of Type B tcachcrs and 55 per cent of Typc C tcachers
were thChlng high school mathematlcs for more. than half

. their time is cause {or concern., Tt means: that the teachlng

loads of 96 poorly %5cpared teachers” con51stcd malnly oT

;‘.

~high sqhool mathcmatlcs. This serves-as an indication of

the shortage of well,qualified senior high school mathe-

matics tcachers in this province. :

Strengths and Weaknesses of Mathematics Béckground

—

’ In order to formulate appropriate in-'service

measurcs for high school mathematics teachers, it is

necessary to know the strengths and weaknesses of their
¢ ' . b

mathcmatics baékground. In an attempt to deternfine any'
strcngths and weaknesses, question 12 asked teachers to '

list the numbcr of semester courses ‘they had complctod in

A}

spec1f1c arcas of mathematlcs.' Respondents were asked .to

list all first year coursesseparately 51nce 1t was‘?elt

~

that this would make it easier for them to categorlze their
-

courses. However, for purgoses of classifying teachers by

numbcr and kind of courscs taken, these flrst year. courses,

werc ignored. . ThlS was done because in relatlon to the

CUPM recommendations which were used fh.this study, such -

‘' courses are considered part of high school mathematics
€ < _ _

and thus, a- prereffhisite for all other mathematics courses.

.. . . : 9
By eliminating these first year courses, the researcher

) . .
was able toudetermine the number of semester coursecs

w
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. mean of 9.77 semester hours of'analyﬁis._'Thusg the 271

?

-size schoold. These means-were then'éompared with the- \

‘close ‘to the six semester hours recommended by CUPM.

98
completed in-the arcas of algebra, analyéis, geometry,
probability and statistics, and cbmpute; science. The

’

mecan nuymber of scm%ster hours earned ‘in each’arca ‘was

conputed for all-tppghefs, and for tecachers in the different*

LY
{ < .

" minimum semester hours recommended by CUPM in each of the

arcas of mathematics. The results are shown in Table 28.

\ The ;nformation iﬁ Table 28 indicatgs tQé; the

mean number of semester hourg éarned|by all teachers in all
five afeas of mathematics is less ﬁhan fhat'recommended by
¢ﬂPM. ;The mean number of ‘semester hours earned by the 271
fespgchnts in Higher algebra was 5.43, and thig is. fairly

, . : ‘ 4
Similarly, the mean of 8.85 semester hours accumulfted in

‘analysis approximates °the minimum ninc scmester hours !

recommended by CUPM, Teachers in large high school had |

carned a mean6f 6.14 semester hours of‘algebra, and a .

responaents} and particularly those in thé iarge high
schools can be considered to have reasonably Strong back-
grounds in afgcbra and analysis.

;' The mean nuﬁbér of semestér hours earned by the
rcspondents in tbe areas of geometry, probaﬁility and’

statistics, and computer mathematics were 1.65, 2.12; and

1.03 respectively. g,Since these are well below the.minimum

‘recommended by the CUPM, it is obvioué that the major

N\
\



. Table 28" . ¢ . Lo

Comparlson of Mean Number of Semester Hours Barned in Algebra, Analysis,’
Geometry, Probability and Statlstlcs, and Computer Mathemat1cs

w1fh the CUPM Recommendatlons : v
. ’ | , .
- . Mean Number of Semester Hours : ) ! ot
LA ; — : : ' 3 :
e, . - . Size ‘of .School . , : Semester Hours
Subject Area —— - —t  All - . Recommended by
Small "~ Medium | Large Teachers - CUPM . e
Higher Algebra | 5.14 |  5.12 6.14 | ‘5.3 | 6.00
Analysis - 7.89 887 9.77° |  8.85. | ~9.00
Geometry ' - 1 - 1.64 1.50 - | -1.90 1.65 ?’ 7 6.00
‘Probability-and | 1.64 | - 2,51 | z.00 | 212 | - 6,00
" Statistics N ‘ X : . S
Computer .| 1.25 1.1 | 0,69 . 1.03 | - 3.00
Mathematics - ' P ' S T 1. . ,
. ’\:f ) ‘. 7
i T X
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..weaknesses in the mathematics background of the respondents .

were,in‘thefareas of geometry,”probability,and statistics;

Lot . -~ . ~" . . .
and computer'mathematics. The fact that geometry was

‘determlned to be a very weak area' is dlsturblng because

the maJorlty/of teachers teach geometry 1n?grades ten or.

»
4

eleven.

-

’< ﬂ\' The CUPM also recommended that teachers of h1gh
school mathematlcs should have completed six semester

hours of upper class electives. The mean numher of semesteT
hours of upper class electives earned by the respondents
was. 2.09 and, as forgother_areas 6f mathematics, 'is well

below the’CUPM recommendation.

(, _ The d15tr1but1on of total semester hours in each '

‘ of the six’ areas of mathematics covered by the CUPM Level

III recommendatlons 1s_shown in Table.29. The'cumulatlve

totdls in each area 1nd1cate that 114 teachers lacked the

" CUPM recommendation of six semester hours of algebra, ,

143 teachlers d1d not have the CUPM recommended n1ne.
semester hours of ana1y51s' 213. fa1ted to have the ;-27 P
recommended six hours of .geometry; 196 d1d not have the

six semester hours of proBab111ty and stat15t1cs 215

-fa11ed to meet the recommended three semester hours of

computer mathematlcs,'and'2Q4 teachers did not have the

six semester hours of upper class electives recommended

by CUPM. '_'= ST o : ﬁ

\

. A further 1nvest1gat10n of the dlstrlbutlon of



g , S Table 29
Dlstrlbutlon of’Total Semester Hours in Algebra,, Analy51s, Geometry, o
1Probab111ty and Statlstlcs, Computer Mathematlcs, and Electlves

«

-

‘ _ Areas of Mathematics t‘ ] ‘ o ' . ‘:,':.
© Semester ’ Algebra ‘Analysis Geometry PrpbabilitJ’ Computer® E;eéfives
Hours No.. Cuﬁ;a, No. Cum. | No. qum. No. Cum. ﬁo. 'th. N;f " Cum.
' ‘No.. ~ No., " No. No. ~ “No. No.
0 - '2.99' 82 ,s;" 72 :72 | 195 193 | 168 168 | 215 215 | 179, 179
- 5.99 | 32 114 ‘23"' 95 | 20 215 | 28 ’719’,6" | 25 240 |25 204.
67~ .8.99 | 89 203 | 48 143 | S1 264 | 68 264 | 26 266- | 50 254
9 - 11.90 | 15 218 - |13 1% | o 264 1 1 265 4 270 | 4 258 ’
12 - 14,99 | 43 261 - 54 210 | 7 271 5270 | 1 271 | 13 .27
15 or more | 10 271 61 271 | 0 271 | 1 271 7| 0 271 0 271

'aCumulative number of teachers - ‘ - K

PPfobabilityfand Statistics

o . . - . - . s : T -
;Computer Mathematics e . _ S T S
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total" semester hours in- the 51x areas-of mathematlcs

revealed that 30 per cent of the 271 respondents had
earned no credlt in algebra’ 27 per cent had no’ courses in
analysis; . 71 per cent were" w1thout a course in geometry,'
62 per cent had no credlt in probablllty and stag&st1cs
79 per cent had completed no courses in computer mathe:

-

mat1c5' and 066 per cent had none.of the recommended
. \

electlvesk_ This part of_the_lnvestlgatlon ‘also révealed

E

a startling fact'.~42 teachers of'hdgh’school mathematics

had completed none of the.coursework recommended by CUPM

" and 5 of these teachers hadrum compleﬂed even ‘a flrst

year course. R i

b

NG

' ' .
Preferred Typcs of In-Service Eralnxng

Mathematlcs teachers ‘were g1ven an-. opportunlty to
..’\\".
express their oplnlons regardlng the type of in- serv1ce

tra1n1ng they preferred : Tab}e 30 summarlzes the responses

of 254 teachers .who answered the questlon on what they

con51dcred the most de51rable type of in- seTV1ce tra1n1ng.

'Summer courses were preferredlby'78 teachers anq‘eyenlng

courses by another.74 teachers as most desirable types of
i R

Vo ”

ianervice.training Saturday courses, correspondence

courses, and telev151on courses were mentloned by a small

number of teachers.

The reSpondents also 1nd1cated that there was. a-

great need for Memorlal Unlver51ty to oﬁfer mathematlcs_
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courses at the off campus centers. Over two hundyed

4 ' ' Y
‘ teachers 1nd1cated that they felt there was a need for R,
such courses. -0 : - R
C r._,- o . . . , e
.,' . "‘ . ) '\ '
Table 30 S T
Mathematlcs Teachers' Preference of Type _ .
-of In-Service Training _ K o
Type of Training . Number of teachers :

' B Showing preference,
Qorrespondence courses in mathematics 19 - R .
Television courses in mathematics - 33 '
" Summer university courses 1n ' . . 73 )
‘mathematics - . : .

Saturday courses in mathematics which - 28 e i
, would meet in a nearby locatlon o e ST,
Weekday evening courses ‘in’ mathematlcs : '”74 v
whlch would meet in a nearby 1ocat10n )
N - - .. ) . ‘\ . 4 3
Other® ./ . E 7 AP
aOther responses 1nc1udeﬂ :f U e e
;nGo back to unlver51ty for a year. "o . T

"Coursework not. the answer "::1 SR L
. ' ' P
"In-service. training needed in more tham academic
, subject matter.”,} , ' o .
X ,, K ) - - . . ,.. . -7 ) . . ‘/
. - l b . .

,NONREsPONDENTé

DI

The findings.of thlS study must be 1nterpreted

w1th the reallzatlon that they are based on - the responses~ N



a more_favourable plcture'than was obtained from the

‘ v o :-*:l — . .o R
. : 'v‘_(,/ i\ ' oL E T ) -
of 81 per cent”pf the study population. . It is possible

- 108

that the answers of the nonrespondents would not correspond

closel& to the answers of the respondents and the study

would be blased in faqpur of one of the groupsf Because

-the questionnaire was anonymous, and because there "was very

. ! . e
little data-available to the researcher from sources other

‘than the teaehers'themselves no attempt could be made. to

determine the degree and d1rect1on of ‘bias in thzs study
| In 51m11ar studles, 9, it has been determlned that

a strong b1as exists in favour of the better prepared

teachers.. 1f thlS is the case 1n this study, then. the

£1nd1ngs show a more f vourable p1cture of the mathematlcs

"preparat;on of high school mathematics teachers than would:

-

have been obtained with a 100 per cent response- rate.

Thus, the negative findings of “this study assume added'

importancé. If the bias exists in favour of the less’ \ -

'prepared teachers, then the answers of the 65 better o

S prepared nonrespondents would have shown, to some degree,

¢

. t ) ' '
answers of the 271 respondents. . However, the 8l per cent

who responded to the questionnaire, are even with the

limitations mentioned above, .a meaningful sample. .

v "

A

' 7

» —- " ®Haigh,"o _p cit., p.1114 - ' [

LS SN . [ A
’Bradshaw, op. cit., p. 65. ' ' '
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n SUMMARY - - - .|
This chapter has presented .an analysis of the - . °

responses  to questionnaire items'concerning (1) schdoL_

environment, (2) prepdratibﬁ'of mathematics teachers,
. - e . .

(3) attitudes and interests toward mathematics and mathe-

matics teaching, and (4) in-service tréining of ‘mathe-

3

matic; teachers. The major findings will be sumﬁar%zéd

in- Chapter V and .recommendations based on these fihdings

. will be presented there. o I : / '
. ' ) L - - N A
, '- . ‘ D Ed /1/ . )
: o //
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“CHAPTER V

. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

‘The purpose of-this chapter is to present (1) a

summary of the major findings revealed by an analy51s of

P

the data collected by means of the quest10nna1rc (2) the

'conclu51ons_reached on the basis of these findings,. and

S ‘ . . ‘ ’ .
~(3) recommendations directdéd toward overcoming some of

the problems identified in (1) and ). '
" ‘" SUMMARY -

-Purpose of the Study -~

B h1s study was. concerned with- determ1n1ng the
current status of “the preparatlon of senior hlgh school

;mathematlcs teaéﬁers /in the Prov1nce of Newfoundland and

Labrador, and utilizing the information obtained to
formulate dppropriate in-service measures for these
- ‘teachers. ®. . . _ =

H
»

Study Population L . SR

3 : v

During the fall term of the 1972-73 school year,

~

f_questionnaires were ‘sent to 344 teachers who were listed

L]

‘ _in'the records of the provincial Department-of Education

as teachlng at least one course in" grade ten or eleven
mgthematlcs. Nine teachers were later deleted from_the.

. . 106 w e e
LT

K
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study populatlon when it was 1earned that ‘they d1d not .

meet the requ1rement$ for part1c1pat1on in this study. -

© 'return rate of 80.9 per cent was con51Qered suff1c1ent to

allow the c0mplet1on of the other phases%of the stydy.

School Environment’ ‘ - .

- ~

- s

. Organizational patterns. Two' main organizational

- Patterns of secondary schools were noted (1) the five

year Junior ngh School (grades 7-9) followed by a two year
' Regional Kigh School (grades 10, 11). -A relatlvely un-

: '1mportant pattern noted was the All- Grade (K ll) School

.It was found that 61 per cent of the respondents were s

- schools, those schools.with.an entrollment of 200‘to 499

. teach1ng in Central ngh Schools, 36 per 6€\t~were teachlng

in, Regional High Schools, and 3 per cent were teachlng.ln

Allerade Schools. -

School size. Schoolsjnith a total enrollment of"

more than,SOO students were classified as large ‘high
)

’

R} ' R ' 3
students were classified as medium size schools; and any

Q.school with an enrollment of less than 200 students was

wClassified as—é:small'high school."The'data from_theéy :

questionnaire revealed that 30 per cent of the respondents

7

:'Thus, the f1na1 s tudy populat1on Wwas, f1xed at 335 teachers.;"

"~ Responses were rece1ved from 271 of the teachers, and thlS "

"year Central High School (grades 7-11), and (2) the three .. |
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_taught in 1arge'high.schoole 43 per cent of the teachers

,; i'- N taught 1n med1um size schools, and 27 per cent 1n small

o ‘;;) ?f. high schools. ' R o R -

Preparatlon of Senlor H1gh School
- Mathematics. Teachers

¢ o ’ oL 0

. . . - . ) ,,: 5

. T e Undergraduate maJors and minors. - FOrty per cent

l

- of'the 271 respondents reported mathematlcs or*a mathe-ﬂ

matlcs comp051te ag the1r undergraduate major. Over 20+ L ‘-Hf

per cent had no maJor at all, and the remalnder reported o g

£ : '.majors in & wide varlety -of fields. The,pumber of mathe-

’ — . -
4 , nmatlcs majors as opposed: to non—mathematics majors was,

e 'not‘signifrcantly greater in the 1arger high scheolsd. o
s . 93 oo
;o o “The American - Assoc1at10n for the Advancement of < |

' ~ SC1ence @AAAS) recommended that the mlndrs of. h1g chool

mathematxcs teachers be in supportlng areas (phllosophy,

?" : o _loglc,.psychology, alluareas of 'science) because ‘this

would lend support to'the Backgronnd of the teacher.
" Responses indicated that li-per cent had a minor in

. mathemdtics, and 25 per cent of'the teachers Had minors
in areas that could be con51dered as supportlng areas for .

' mathematlcs.-"

L

Degrees earned: ‘Seventylseren per cent of the -

IS respondents 1nd1cated that they had earned at 1east one
degree.' The most common degree reported wis a Bachelor s'
- . 1n educatlon Wthh was held by 64 per cent f the teachers.

K - .o . , Voo
-,
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. . * s -t ‘ . ’
'In add1t10n, nlnety nine tea;hers had earned a Bachelor

" of Arts,'and 51xty four teachers—heM} a Bachelor of 851ence 0

.degree. Only 9 pcr cent of the 271 respondents reported

their Highest degree'to be a Master! s-or-Doctor S degreel S

When teaghers were pihssified.as)degreelteacWers or n
.degree teeiﬂefs' it was found that there wa§ a~significant1y"

'greater nupber of d%gree 'teachers in the 1arger hlgh schools

~-than there.was 1n the- smaller hlgh schools'. ,. . J'

U
Y

- !

o 14

Period 6f}cgmp1etidn of. last degree. The majority
. . - g @ - . v

. of degree teachers,have had'littleltime}to~puréue'higher -
‘degreesfbecause tﬁe}ahaVe onl} reCeutlyﬁearned théir ldst 7“:'

Ifdcgree. Fifty-one per cent of the 210 degree teachers _ :f ce
1nd1cated that they ‘had. earned ‘their lhst degree 51nce j‘I

1970 and forty per-cent had earned thell last degree 1n e

A ="

the/perlod from 1965 to 1970 .

Gradwate work Flfty four teachers’ reported that *

they had completed or are now completlng graduete work

Twenty nlge teachers sp€c1f1ed educatlon as their field-

v
of graduate work, four teachers spec1£1ed mathematlcs,

\

and the-oxherS'named a w1de varlety pf areas. S

\ . s -

C1a551f1cat10n by CUPM recommendatlons.' The CUPM *

- P

Level III® recommendatrons were used as guldellnes to

a

- M

o
-

. - . o .
ﬂ N L5 - .

. _'See Appendix A. .- T s

Ne



c1a551fy the respondents as Type A, Type B, or Type C .

®

XN

teachers. Nathematlcs teachers who had completed more

*szhan 24 semester hours of the coursework recommended by

¥

CUPM were ‘classified as Type A teatchers; those who had 13
V\-.- N

to 24 semester hours of the coursework recommended by CUPM

were’ c1a551f1ed as Type B teachers, and those. teachers who

)

gphad zero to 12 semester hours of the coprsework recommended

by .the CUPM were classrfied as Type C teachers. The per-’
- centages of mathematics'teachers*claSSified as Type A, ’
Type B, and Type C teachers ‘were’ 39 per. cent 17 per cent

" and 44" per cent respect%yely A ch1-square test revealed

that the course backgrouhd,classification of teachers in .-

e

the 1hr§er'high schools was not sighificently better than

. the course background ‘classification of teachers in the

“«

smaller high schools. ., _ lyi

Recency of .university credlts in mathemat1cs._~The

°

recency of completlon of unlver51ty courses in mathematlcs

. is.an indicator of how well teachers are keeplng abreast ,
a * o e . .

./}of’newddevelopments'in mathematics. It was founds that

7.

. i ' v ' . .
) 73 per cent .of the 271 mathematics teacqérs had completed
@ 3 - ’ . A - .

rcourses _in the period of time from 1968 to 1972. The

’ , o . T ’ . . . " o
percentages of Type A, Type B, and Type‘C teachers who
had compieted mathematics courses in the time period from

~‘1968 to 1972 were 88 per cent, 74"per cent, and 59 per

;centFregpectiveiy" A chi-square test of these groups on

. T - ‘ S J

a0



the basis of taking courses from 1968 to 1972 as obposéd '

to taking mathematics courses prior to 1968 revealed signi-

i . W .
ficant 'differences in favour of the teachers with the °

higher CUPM course baekground classification.

;-/Gertificate standing of mathematics teachers. The

Education (Teacher Trdining) Act (1968): of Newfoqndrahd

gives the Teacher Certification Committee the authority

© - and ;esponsibility'of certifying all teachers who teach

R

in the public schgols of this province. Teachers are

‘awarded a Certificate to-teach’desigﬁated as Certificate

I, Certificate II, . . . or Certificate VII depending on

the coursework and degree qualifications of the teacher.

'The certificate standing of mathematics teachers was

regarded as'another indicator of their @epth of pre- .
paratioﬁl The percentages of Type A, Type B, and Type c
teachers who had Cert1f1cate IV or ‘higher wer® 97 per

cent, 94 per cent and 68 pOr cent respectlvely A chl-

squafe test revealed that a larger percentage of Txpe A

than"ype'Blor'Typé C teachers hoid-Certificate IV or

teachers in the smaller high schools. It was felt ‘that

.the relatlvely hlgh Certificate standing of the teachers

: (as a group) -had been attained on the ba51s of courses

- BE

N . ~. e . 111 y

51g ificantly h1gher than the Certlflcate standlng of T

»

-
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ooy

other than mathematics. .~ ,. = °

- - v

Age of respondent's. It was® found that the 271

a

’ . respondents were a relatively young group. Twenty-four

3

per cent of them were under 25 years old and another 54
s per cent were in the 25 to 34 age group.:<0nly 10 pe} cent' .
of the respondents were more than,44 years old. The“perl
4i;ntéées of Type-A, Type;B; and Type C.feachers who‘were
less thanISS yéars.old were 91 per cent, 75 per cent, and °
B 68 per cent respectively. A chiisquare test. showed that
'the.younger teachers had a higher CﬁPM cou;se,baékground
' classification than did the oidef'teachers.. It was noted
. that since the maibrity of the respondents were relativeiy
yduhg,'they had many years of teaching‘ahead of themﬂ'
Thus, a study of their preéa;ation td'ééach mathematics
-‘éSSumgs'added significance. "
PN

. - Mathematics teaching éxperience. The number of"

)

years of mathematicé teaching experience of thd:respondents ‘
o sUppofts ihe contention'that ﬁhéy are a relatively foung
'groﬁp. Sevgﬁty-fife per cent 6f the respondents had 1es$
~than 10 years of mathematiés teaching experience and 40
’ 'ﬁer cent had less than four years experience. The yqunge},'
| Type A teachers had.significantly léss mathematics teaching(

experiénceuthan did the older, Type B and Type C teachers.
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: Interests and Attltudes Toward Mathematics

- In order to make proposals for in-service tralnlng,
., it was neces;ary to get some|1nd1cat<§i§of the interest and

attitudes of teachers toward mathemat cs and mathematics,

teaching,

Ve

Plans for future coursenork. Only thirty-three per

cent of the respondents 1nd1cated .that they had definite

.plans to take more mathematlcs courses in the next two

)

years: Thls was. regarded as’ an 1nd1cat10n that only one-

third of the mathematlcs teachers in the high schools

[ 4
_planned to keep abreast of current and future happenlngs
in mathematics by taking more university mathematics
' " , . . . ) i ~
. courses., Co ‘ 2 . ) > .

Method of assignment to teach mathematics.  'An

indirect.indicator of the interest a teacher has in a
, partieular subject ie whether‘or.not it was the teacher'F
'ﬁi§h”to teach that subject, Eighty-two per cent of the
Tespondents reported that they were”hired to teach
mathematlcs, or that they requested to do so after teachlng
other subJects. Only 78 per ‘cent- of the teachers 1nd1cated
"that they had been a551gned to, teach mathematlcs even

~though they had not requested the - a551gnment

’

X Enjoyﬁent in teaching mathématics.' Nearly 80 per.

cent of the 271 respondents indicated that they enjoyed

v . -~

LY

-

sy
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tcaching mathematiéé above'élllother subjects -~ This® seems

¢ L

rather startling -in llght of- the fact that only 40 per’

cent of the respondents had a major in mathematlcs, and

» - c

only 39 per cent (Type A teachers) had close to the 36

semester hours of coursework recommended by CUPM for high

school mathematics teachers. Only 4 teachers felt that-

this lack of preparation prevented them from enjoylhg the

k]

tecaching of, mathematics.

, Membership in NCTM. Membership in organizations-

4

"related to one's teaching ficld provides anothei:mcans
.fof prqfcssiohal growth of teachers. Since the Natiqﬁei
Council of Teachers of Mathematics (NCTM) is a leadiné' »
fpfofessienal ofghhizati n fqr mathematics teachers; it was
expeeted that many of th T gpondehts_woukd be’members.

It was disappointiﬁg ‘to n _ .that.ehly 8 per cent of the

| teSpondénts had membership 1n"the NCTM “A ch1 square_

‘test -revealed that a 1arger number-of Type A than Type B.

hVor'Type C_teachers were members of the NCTM.

Memberbhip.in NTA Mathematics Council. The .~‘

3

Mathematics Council of the‘Wewfoumdlaﬁd Teachers'
Association (NTA) ‘is a provincial orgahizat%bh:for mathe¥;
matics teachers at alllleyels, It was found that many-

" -teachers werendt:eveh aw;re of thelexistence or purposes
of this éouncil. Only 20 per cent of high school mathe-

matics -teachers hat they were members of the

N

' Al e




o Mathematics.CounciI,‘.

“~in thiS'aC?Iylty.

.square test revealed that the teachers with the higher -

.. 115

¢

A Mathematics Clubs. Respondents were asked to’

~ ? ’ ’ Ry

1nd1cate if they sponsored a mathematlcs club in thelr

school.- Only 8 teach%rs stated that they were engaged

Y

" I

Professional publications. Mathematics teachers

'Jwere asked to llst any profe551ona1 pub11cat10ns in mathe-.

o

matlcs wh1ch they read Almost 50 per cent of the res-f

‘pondents falled to 1nd1cate a s1ng1e publlcatlon wh1ch

_they.subscribed to or regd. Fifty—two per cent of the

4
a

mathematics teachers indicated that they subscribed;to or

read occasionallf The Mathematics Teacher, 19 per cent of

_;the'teachers\indicated The Arithmetic Teacher, and 16 per .

.cent indicated School Science and Mathematics. A chi-

CUPM course background c1a551f1cat10n showed a 51gn1-~

flcantly g\eater degree of .interest in The Mathematlcs

Teacher than.did the teachers with lower CUPM c1a551f1cation.

.8 ' LT )
In-Service Training of Senior High:

" School Mathematics Teachers - .

If well prepared teachers are to remain.up-to- date

and 1fj;apr1y prepared teachers are to 1mprove their

backgrounds in mathematlcs to an acceptable standard

i

there is a great need for planned programs of in- service

"educatlon for a11 mathematlcs teachers. The data produced

v
i ‘ - - ¢
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.in th%s section provided basic information which was used .

o, o

- . 3 -
,

to make proposals for in-service education for mathematics
~ teachers.’ I\

) c _ rz/ ‘ .
Mathematics courscs taken while in service.,. In-
1 N

e

" Service act1v1ty, as measurcd by the number of mathematics

»
.

courses taken Since teaching career began, has been

characterizcd by extremes in this province. Thlrty seven
) :

. per cent of the respondents havc.taken no pourSes,J40 per.

. cent of the teachers- have taken four-or more courses, and

Tl pgr cent have taken nine or more courses since' they
first began teaching These findings indicate that . a

grcat effort has*been made by teachers to 1mprove thelr

mathematiqs backgtound, but.since_there are still many

teaclhers who have nothing close to the CUPM recommended.

4
[

‘background, these-efforts must continue. , ¢
"

Other in-service activity. Only 20 teachérs

indicatéd the occurrence of any in-service activity at

-

the school district. levél The most common type of 1n-‘

v

o

-

service training $pecified by these 20 teachers was ’ o

A ?

workshops. S ' ' : MR

Tecaching assignments.” The mathematics courses.

o

taught most frequently ~by the respondents were algabra

geometry, trigonometry, and general mathematic%. Grade .

X:aigebra.was taught by“153 teacheré} Grade X geometry

Co ' o o S S

¢

T
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, .was taught by 154 teachers Gradc X general mathematics

by 59 teach%is, Grade XI algebra by 144 teachers, a comblned
_geometry- trlgonometry course 1n grade XI was taught by 125

teachers; and brade XI general mathematlcs was taught by

49 teachers. ThlS data 1nd1cated that most teachers were

T P . .
teachlng more than one course; the most’ ‘common being

. ©

algebra and gcometty - " L - _
:Only 27 per cent of the 271 respondents wer;

teachlng exclus1vely grades X or XI mathematlcs. The ‘

other 73 per cent taught One, oY mMOTE COUTsSES. in areas.

other than hlgh‘school mathemat1cs A ch1-square test

revealed that a. 1arger pofeentage of- Type A than Type B

or Type C- teachers were.teaching only high school mathe-',

4 (3

'matlcs courses.

It was found that the 51ze of the school was . a

determining' factor 1n‘whether or not teachers taught
: . .

eeufses other than high school ‘mathematics. The per-.
centages of teachers in'small' medium and large hlgh_

schools who taught only high school mathematlcs courses

1

_were 14 per cent;.ls per cent, and 53 per cent respectively.

This indicates that possibly the organizational patterns in

the 'smaller schools'didtate that teaqhers'must teach'ether _
eou?sés in .order to make up full class loads. " |
| "A further 1nvest1gat10n of the class loads of
mathematlcs teachers in high schools revealed that the

percentages of Type A, Type B, and Type,C teachers who

»
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were teachlng hlgh schdol mathematlcs courses for more
' than half the1r total teaching time were 76 per cent,
67 per cent, and 55 per cent reSpectlvely. ThlS means

" that the class loads of many poorly. prepared teachers

'con51sted malnly of _high school mathematlcs courses.

'S

r? . This .is an 1nd1cat10n of the shortage ‘of well quallfled

L

mathematics teachers at the h1gh school level

It was found' that the 271 respondents have reasonably
strong backgrounds in algebra and ana1y51s, but are very
.i weak in geometry, probability and statlstlcs,'and computer
‘ mathematics, The above conclusions were based en.the
"follqwing'fi dings:’ (1)~il4'teachers did not meet the
CﬁPM recommenda ion of six;semester heﬁrs of algebra;

'(2)3143 teachers did not meet'the CUPM recommendation of -

nine semester- hours of analysis; (3)~213'teachers did not’

~meet the CUPM’recommendation of six semester hours of
geometry; (4) 196 teachers d1d not meet the CUPM
recommendation of six semester hours of probahlllty and

statistics; and (5) zlsiteachers did not meet the CUPM

B

reconmendation of three semester hours of computer

mathematics. Further investigation of the distribution :;/

of total semeSter hours earned by the respondents revealed
- that 42 teachers of. high ‘school mathematics had not

completed any of the coursework reeoﬁmended by the CUPM.

s : , bt SRR

Strengths and weaknesses of mathemqlgcs background.'

SR U T



I background in mathematics is equally alarming. Both . a

. v
°

The fact that geometry was determined gto be a ;:eﬁak-‘

area is very alarming because geometry is one of the matheé-

-
v

matics course 'mbist' frequently taﬁght_ip Newfoundland high

‘sc'hools'.' - The finding.that .42 t,ea'chers. have absolutely no

.firlldings serve to point out.the urgent need for in-service

: trai-ning in all ‘areas of mathematics, especiélly gleometry.‘ P
An investigation of the inea_n number of semester .

‘hours’ earned by teachers in the,di_fferént size. schools

. revealed no consistent patterns. Only in the areas of .
, :

-

al‘gébra and aﬂalysis ‘'was.the. nean number of semester
hours.ea}rned by teachers in.th'e large high ’s‘chool s’i"gni- ,
ficantly ’greatér than the mean number of semest_er. hours
"earned by teachers in ‘the smaller high schools. The mean
-numbe; of semester }}oixrs‘ earned by the téaghers in the
la'llge high schobls in éigebré and analysis also exceeded

the CUPM rééommend&tion_ for algebra and-analysis.

Preferred types of in-service training, Summer

, uﬁ:;i,veréit? maﬁhematics co_ui'se_s and weekday evening courses -
were indicated most frequently by the respondents” as the
most desirable types of in-service training. v Correspbndence_
cour’ses, Saturday courses, -and television courses ranked
low as de~s‘irab1e types of in-service training. Over 200

of the respondents indicated-that there was a need for -

Memorial- University to offer mathematics courses at the -



off- campiis centers, o e : ! ‘o

1L

1

e

. ®
...+ CONCLUSIONS

iR ‘'t

There is a cr1t1ca1 shortage of well prepared

-'-senlor high sc:hool mathematlcs teachers in

'Nev_«foundland. This shortage is ev1denced by the

findings. théit (a] suty per cent of the te,achers

did not have a major in mathematlcs, (b] s:.xty-

‘one per cent of the respondents had earned less

than 25 semester hours of mathematlcs credlts,
(c) forty-two teachers had not earned a single-

semester hour of mathematics credit,' (d) only

four teachers had completed, or'x_vere completing,

.graduate work 1n mathe'matics, (e) the' major,ity .

of  the teachers lack preparartlon in one or more.
of the areas of mathematlcs, and " (f) seventy one

per cent of the high school mathematlcs teachers

:.had earned no credlt in geometry, a course that -

r

‘the maJor1ty of them taught, -

The shortage of adequately prepared teachers was

 ‘evidenced in all size schools. Only in a few |,

"inStances was- it -found that the teachers in the - .

larger high schools were better prepared than

the teachers in. the smaller high schools.

' The_re are serious gaps-'in the mathematlcs.back-

. 'g'roundsof the majo.rit)? of the teachers in _ali

-

.



. 4. s a group,'the better prepared, | Type A teachers .

6,

sidered to have backgroundé that even approximate_

_the background recommended by the CUPM.

‘the te'ache'rs,' the Type A teachers, can be con- o~

_areas of mathematics, especially geometry,

p'rob'ab,ilﬂity and statistics, and c‘omputer mathe- .

hatics. - As a'resixlt" o‘f.these‘gaf)igj',-'very few,
‘teachers have the exact background that 'is recom-
» mended by the ‘CUPM for teachers of hig'h._s'c':h'o'ol '

"mathemati.cs. Furthermore, only 39.per cent of

o

had .the f@ilpwing cHa;acterisficé: . (a) tah‘e‘){ were -

2

all te"aching mathematics at their own request,

(b) they were the youngest teachers, and con-
sequently the least experienced, (c) they had
higher Certlficate standmg than the other groups,
(d) they showed more 1nterest in the NCTM and 1ts
publlcatlons than did ,the poorly prepared teachers,
(e) they had(n;oré receptly completed uni"versity5
t-raiplihg 'in mathématic—s- than the other grou'psﬂ, and

L

(f) they éll‘ enjoyed teaching ma_t-hematics'. B

. The .number of teachers with ‘inade:quafe backgroun&

in _mathematics is not likely to decreasé soon -
bec_aiuse the majority {67 pexr cent) of the teacher‘cs"l‘
have: i'nd"i'caq‘téd that 'they do not intend to take . ..
mathematics courses in the near fut‘ure.i

The majority of the ré;spondents havé shown lit‘t':le |

v \
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-membership'in ﬁrofessional organizations and reading

P

Je 122
. . , ' ..&. e ., 1 " ~ :
professional. orientation ¢oh§rd mathematics through

[

e

profess1ona1 publications.

?

" In-service Opportunltles for hlgh school mathe-

matics teachers were¢ found to be limited ‘to L.

’

university on-campus courses. No evidence was -’

found-of a,planned'prOgran of in-service at the

school -digtrict level.

A great deal ‘of misésgignnent of teachens was

©

noted. -1t was found that only 27 -per cent of ‘the

respondents were teaching exclusively high school

2

. . ‘
.mathematicsl This means that some of the better

'teachlng in relatlvely small (enrollment less than

“their lack of preparatlon prevented them from 1}

N

.prepared teachers were teachlng other subJects,

n

~ andtless quallfled teachers-had to be brought in-~-.

‘3

" to teach the mathematlcs courses that could have-

' been taught by qua11f1ed teachers 1f they hadn!t

been a551gned to other\;;éas,

The maJorlty of the teacherswerefound to be,
500), central hlgh schools (grades 7- 11)

The majority (80 per cent) of the teachers 1nd1cated
that they enJoyed teaching mathemat1cs above all

other subJects. Only 4. teachers con51dered that

[#]

o -

enJoylng mathematlgs teachlng. T e "e}

The respondents are a relatlvely young group

_‘_( . . [

) . . - o S

s

a

E

o2 -
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/////i/ an encouraglng f1nd1ng because it 1nd1cates that‘ ) 2

)

. mathematlcs teachers 1n Newfoundland and Labfador. The

123

"Thus, whatever tra1n1ng they ‘have is. recent and

: the1r experience has been Wlth teachlng modern :

L mathematlcs.‘ "j";\, T | . 5 t;;.
122 The maJorlty (73 Per. cent) of the teachers have . .‘.;7 i
completed mathematios courses in. the past four —-J ﬁ";T

years, and 63 per cent have taken at least one:
<> ) "

'tcourSe since they f1rst began teachlng ThlS is o e

o [y

v an T

e most tedchers have shown some 1nterest in trylng g

. to 1mprove thelr mathematics background

..'

13, .The degreefquallflcatlons and Certlflcate standlng

' .
o of the respondents is relatively" hrgh in relatlon

to the-amount of mathematlcs coursework completed RN
This 1eads to the cdnc1u51on that these degrees fi: “

and Certlflcates wegp awarded on the- ba51s ofﬁ" ,31

.0 . [

other, non- -mathematics coursework becauSe it was R
‘found that the -majority df the mathematlcs;teaghers

had several degrees and high cert1£1cates but

[-4

11tt1e academic mathematlcs training. 7\X ' R .

. . b R
SN . RECOMMENDATIONS ./ SR

The summary in the flrst part of this chapter has _

'served the flrst purpose of the study--to determlne ‘the

current status of the preparatlon of senlor h1gh scHool

recommendatlons wh1ch follow will be d1rected toward the .

b ' ) 7
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second purpose of the study--to formulate appropr1ate 1nh-
FD

service measures to improve the preparatlon of senior hlgh

~

school mathematlcs teachers in, thlS province.

1.7 It ds recommended that all concerned-—h1gh school

i

mathematlcs teachers, SChool administrators,  school

board off1c1als Departmeni of Education officials,

.

Newfoundland Teachers' Assoc1at1on,,Memor1a1 .

° ¢

) 'Un1ver51ty--Be 1nf0rmed of the. great need for in- °
4? - °
service t;a1n1ng programs for h1gh school mathe- ‘ .

-matlcs teachers. An essentlal ingredient of any

°

program of in- serV1ce tralnlng is a realization of
ftbe need for such 4 program This study has _Shown
. that thene are many poorly prdpared high school’

mathematlcs teachers in' the. prov1nce's sghools, and.
A
- "that a real iieed for in- serv1ce programs does exist.

¢
L)

2, 1t 15 recommended that in- serv1ce tralnlng in algebra
"and geometry be 1n1t1ated aa soon as possible. It
. . . ) . .
‘. was found that training in these areas is very~

essential because most. teachers teach algebra and

-

geometry at the,nigh school level. Teachers in-
these areas must be made aware. of how limited their

preparation’is, and ‘of the dmportancé'ofuupgradingu L '
* If in-service measuresvto-up;grade'these teachers;

.-

. cdnnot be’provided at” the 'school district level,
: R

-~ ®

then some form of assistance should be provide

2

to allow them. to get the necessary .training at
- . e v “_ , . -

wh . ‘
. £l . . . '
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a university. Y . . ' ‘ .
v e - , A\

It is recommended that a Mathematics Consultant

gwith responsibility forhsgcondary'séhool mathematics .

be included as part -of thegé;aff of the provincial -

Department of Education., It is also recommended

. » . ) . ~2.'
that: school boards, whenever possible, should hire

a Mathematics Consultant afapart;pf.;heir super -

h Y

visory staff.'.These consultants should be individuais

v

~who have -(a)-a sound background_in all areas of ~

: i : oo¥
. mathematics, (b) knowledge of current trends and

happenlngs in mathematlcs educatlon andg
(c) experlence 1n the teachlng of mathematlcs at thgl

’\.‘\ .
h1gh,schoq1‘1ev¢1. Such people could p;ov1de the

-ﬁecessary guidante and leadership in organizing and

operating successful programs of in-service tra1n1ng

for high school mathematlcs teachers.

It is recommended that Memorial University through

T . .
its/division of Extramural Studies,,offer mathe- -

. m
matics courses particularly in- algebra and geometry,

at 1ts off- campus centers. ‘This could possibly be-

done by making use of the ETV facilities and/or the
well qualified teachers referred to in the next )

fecomméndatibn. ' S -

It is récommcnded”that teachers who have above -
average mé;hema;iés pre5§¥aziﬁﬁ“ﬁe_train§d and
utili;éd as instfuqtdrstand directpfs of inlserYiée

) - L T e -
3 . s
v ) . M
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. ®
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'training programs-in their local school districts.

This study has shown that some highly trained

‘teachers, teachers with from 50 to .75 semester hours

of mathematics, are ‘teaching in the. high schools of
this province. Sugh teachers are a potential source
of instructors for localized. programs of in-service.

It is recommended that small study groups be formed

_in areas where location and distance make it im-

| possible for teachers to take formal courses during

the schkol year, .These study sessions could sServe

' to help teachers up- -date -their preparatlon and also

stlmulate some 1nterest in the read1Q§ of relevant
profe551onal pub11cat10ns.

~It is recommended that-all schoois which are large
enough shoqld have d'Mathematics Departﬁent, and as,
the head of that department, a well qualified mathe-
matics teacher, This'pe;son_in addition to. ogrgani-
aiﬂg and administering the high school mathematics
program could possibly'assist‘in the hiring‘anﬁ'
essigning of_hathéﬁaf?%é,feachers and try to enSure—

1

that qualified mathematics teachers are used to

" maximum potential, The departmed% head could also:

be a leader and—organizgi oﬁjin-service activities,

leading discussions, organizing study sessions,

encouraging teachers to keep informed andfup-tof-

‘date by organizing and.maintaiying'a'library of
‘ L] . . .

“
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’ National Cquncil of'Ieachers of Mathematics (NCT

| ‘ . . . o
.are a yaluable resource for the teacher who wishes

127

professional mathematics materials in the school,

keeping teacherS]infbrmed on curriculum reform, &~

and most of all, act1ng as a liaison between the
school and the other levels of educatlon in the
proV1nce L

It 1s recommended that high school mathematlcs

teachers have access to the publications of the .

Such NCTM pubiication; as The Mathematics Teach

to keep current~nith happenings-in the field of
mathematiCS and they should be available to teachers
in all schools. - ;.. |

It is recommended that all high school mathematics~

teachers be.well,informed on all matters reiating '

to high school mathematics and high'school mathe-

'matics teachers. Keeplng teachers well 1nforme¢

should be one of the. maln functlons of the NTA
Mathematlcs Councrl. |

It is recommended that teachers who have limited,

-

. . . . . . A
~preparatidn in mathematics but wish to. contlnue JERN

'teachlng m thematlcs should up grade the1r mathe- * -

matics background as soon as p0551b1e. .If they

refuse to up- grade, then they should. be replaced

'as soon as more qua11f1ed teachers are avallable

to fill the1r_p051tlons. Ly
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The final group of recommendations are not directly

concerned with in1§efvg§e training but have considerable
* ' 8

&

# relevdnce in that -they suggest improvements in other ateas

that w&h}& do much to reduce the number of unprepared mathé-

matics teachers and thus reduce the need for in-service

‘e - 2

measures.

Ao

11.

12,

It is recommended that a real effort be made by

personnel responsible for assigning mathematics
' teéchers in high’'schools to see that the well

,fquallfled teachers are used to maxlmum potentlal

O
in teach1ng‘mathemat1cs. Th1s study has shown that

!/ .
many teachers have been_m15a551gned. Highly

3 . : ) \
qualifiedimathematics teachers have been assigned.

to teach in other areas, and because there was such

a limited-number of ‘qualified teachers, other less

. prepared teachers 'had tp,be_assféned to tea‘h high

school mathematics courses. It would appear that.

~the number of poofly.preﬁared teachers who teach

high school ma%hematics couid‘be reduced by re-e /

', assigning them to areas:for ‘which they are more

qualified and replac1ng them by the qualified
teachers who are teachlng in other areas.

It 15 reco%mended that the 42 teachers who have:

© not- earned a 51ng1e credlt in mathematics be

replace/dﬁ,I;;ﬁ_;an_probablv be. done by adontlno

more careful assignment practices as dlscussed in
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the previous recommendation. R B
It is recommended that personnel'reéponsible.for

) %
h1r1ng mathematics teachers do all in the1r power '

a

to see that all h1gh school. mathematlcs teachers

hired in the future have at leqst'a maJor.ln-’

mathematics.

It is recommended that Memorial University re-
SR T

Yo

- examine its course requirements for .mathematics
-1 . mat

majors, and if necessary change them to ensure that

a prospective teacher'who.complepes-a methehatiES
majdrfwiil haVe.asih ﬁinimﬁm,fghe'trainiﬁg TeCom-
mended by the=CUPM. This study has.shown that‘many.
teacgers even-those with a major in mathemat1cs,
lack suff1C1ent coursework in all- areas of mathe-
matlcsﬂ'espec1a11y geometry, probablllpy and

statistics, and .computer mathematics. This is

| primarily_a result of the fact that,meny.of'the

course5 in algebra and analysis, and all courses

'in geometry and'probebility-statistiesfafe optional

. courses, ahd courses in computer mathematics canﬂot

be used to fulfill the requlrements of a mathematlcs

major. If these requlrements for a mathematlcs,

major were brought more in- 11ne with the’ recom-

mendatlons of the CUPM, it would reduce_the.number

.o£<inaquqiﬁe1y prepared mathematies teachers

"enfering the teaching force. Changes-in the

“;
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requlrements mlght also mean that more mathematlcs

- teachers would quallfy for, and part1c1pate 1n, o
graduate programs follqgg%g %helr undergraduate‘

training. | . S I,i—( . |

15, 1It'is réqommended that Teacher Certification

-

requirements and procedures be re-examined with a
[ - ’ ’

v view.tb impfoving them and ensuring that'teachets
- will" teach only ih areas for which they are |
':academlcally prepared Under ‘the present |
. cert1f1cat10n system a. teacher is not certlfled
o " as a teacher of a particular subJect but is ..
certified as a taacher who will be:assiéned to
~ teach some subjéétﬁby an adhinistfator'in a.
Lschool."Thus, a_taachér can end up teaching,a‘
T _suhject,for-Which he has no preparatioh. Some -
kind of.Certification or Accreditation system‘
should be adopted that would ensure that teachers
‘ ~of .mathematics meet a m1n1mum standard such as
that recommended'hy.the CUPM before they are

Certified to teach mathematics.

Y

'Suggestions for Further Research

.o While. this study waS'concafned with the subject

“matter preparation of mathematics.t?éthers and its

1mp11cat10ns for in- seIV1ce educatlon there are other /
areas of concern whlch-;ame tp-11ght during the course of "

. o - N ) s " 1('



®

e - | 131

the study tnot mightibe considered approoriote for futther .
' fesearchﬁ The'resedrcher offcrs tne-followlng suggeétions:
" 1. The study produced ev1dence of a great deal of
~m153551gnment of teachers in relat1onsh1p to mathe-
-_ ‘ - - ;' matics instruction. A study of the specific causes
CL S ’\;of such misassignment and of ways to.remed§ it
| ; could prove to Be very useful ’
2. This study was only concerned W1th senior-high.
. o | school mathcmatlcs teachers. A study of the sub
:JCCt matter‘preparatlon of mathematics teachers at .
other levels (elementary and junior high school)

, would be - de51rggle hecause it would pPCVlde a
. . , 3

o complete picture. : ‘ - e
.++ 3., An investigation. into the posslbility'of'adopting
o ' . some kind of accreditation system: in thiss province

"should be. undertaken. Such a system woduld ensure

S | , ‘that teachers teach.only in-areas~-for which they
v N afe prepared.
)Concludlng Remarks " . :_: -
;\///,Ji.‘ o f' This study has shownthatanmgorlty of senior high
~ - School mathematics ‘teachers in Newfoundland are not

-

“i ‘ -adequately prepared to teach mathemat1cs. " They lack suf-
ficient coursework in most areas of mathematlcs and 1n _____

most cases do_not meet the minimum recommendatlons of the

CUPM. This is a serious ‘'situation and immediate, well--

‘o
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planned in-service measures are necessary if.the background.

of te&achers is to bezupgradé”d to even minimum standards.
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