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f. 7 Avstract

~,‘“{ﬁ«,ﬁnm_”
A situationalﬁinterpretive study of the meanings that

R R

mathematics held‘for grade eight Junior high;school studEnts

- was conducted durlng Ghe 1984 85 school year. Eight

2 ] N

J,studentsh all in the same class, part1c1pated

h

"The study was based prlnllpally upon two preﬁdses.

First. mean,ngs aril' of experience. Mathematics— -

'reiated ex erie'_es‘in ail,contexts ~ 1n Mathematics class a e

9 ,."
and out of Mathematics class contexts, and past and Current

; "situations - potentially contr1bute to the understandings~-

o

. that-an 1nd1v1dua1 has of the SUbJect ' Second» as

em?%gent" young adolescents in grade eight the students

are 1n a t1me of life during which their understandings of e
0 P

mathematics are, potentlaily;‘actlvely‘developing and« ' -

changing, S

Experlential meanings onLyfj%ribsought The studentﬁ’r

”were not tested in any way for their for?al cognit:xve@:‘.\\\;“lﬂ"‘gg
A ,

» L 4 N
5 ‘ :
mastery or understanding of schﬁ’l Mathematics. ’ iw

"

"Inten51ve 1nterv1ews. semi structured student

. 9,
'journals, and classroom observations were the- pr1nc1pa1

methods of gathering 1nformat10n. Of these,-the intervieu'

393 the primary data source. The 1nterv1ews were
- semi- structured The'interviews were‘alloued~to*dpvelop'in

directions dictated by student responses.' Six to eightc

interviews were held-with_eachxstudent.

"v o o

iV';i

B~




a daily bas1s, to answer questions'
e e,

,and out-of Mathematics class R
. ‘_. . R

quusiof the observatlons was the e1ght partlcipants.‘

3 g;;g' i3

1

)hgt>were grounded in’ the stu#ints mathematlcs experiences:"
.‘“4‘[1 ] R S 8 . . _-.'l_. o
' zmenﬁbr% school Junlor hlgh school “and N N
o BTN ‘ S IR S
1de §§-§Ehool .and (3)Abiogrephy;‘ ’“j ‘ . 9 /

B

M~ . o o ]
; erstandlng of the meanlngs th%se grade eight students l waq Ly
e P G LR % AN SR _

“%!. S ollectlvely attrlbute to mathematlcs.
et ’ . . . ) L . ) ‘QG ."\ )

u' Tyl

A proflle of each. student 1s flrst presented . - {f¥i,jn
1Sch0011ng background self perceptlons “of ab111ty and \ h&fﬂ'

\\\“r{-‘ ~achievement gkqek in Mathematlcs, general interests,

1interest in schoc @Mathematles,wand the’ research

4
~

S relat1onsh1p w1th each student is presented here. Phe
‘vstron.g 1nd1v1duallty of each part1c1pant is evident‘ | @
. Current percelveﬁ contexts of mathematlcs expertences‘
S
are then explored. The focus*is on the contexts and the

nature of - the experlences themselves. The*Mathematics

classroom flgures proquently in this discussion. but other

’

o



. i . . .
. : . N . . . . -

S « . . .
. '

fcontexts are also descrlhed., The percelved mathematlcs-

f*f*related experiences out31de of the classroom were. qu1te

\lim‘it]ed,: ‘ ‘ %‘2

Coa

'Finalfy, student views.of what mathematlcs 1tsel§ is,

N '/

and what they understand to be its. value are descr1bed and .

. 1 -
interpreted.] Mathematxcs 1s generally characterlzed as
working w;th numbers.' The character of school

Mathematics, and the 1nf1uence of phy31cal and soc1al

contexts on conceptlons of mathematics are’ dlSCUSSed The
s S

'hjef}"basics_ are con51dered as 1mportapt in da11y 11fe.l.Some

o

\ . - ’ N . ‘ =~ .

ﬂhture‘career"value is»also attr1buted.to mathematlcs..

N . . L , Lo . .
»:g\,'&{l Mathematics is understood in terms of immediate

”{L;‘;expérienCe.' The general societal quantitative pervasiveress

~'of mathematics is not rekognized.

s
L2
L Y
i .
’
(=4 ' o . . ‘. ¢
. N
t
v
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" General Introduction: )

P T e

Chapter 1: INTRODUCTION TO THE STUDY" -

Mathematics And The Junlor ngh School Student

By the time YOung people reach grade elght in Junlor
high school they have a&{erlenced several years of formal

}

school Mathematics educatlon, as well, possibly, as prlor or

'concurrent mathematics-related learning in other contexts.

~Much of this education has had. to do with what is often

referred to as basic mathematics;,or arithmetic.

Conceptually, number has been introduced,  and considerable

“time has been spent learning to perform the foyr basic

'-operatlons of addlggon, subtraction, multiplicatibn,.and

N »

division. Students have been taught to recognlze whale.

numbers,'common fractiong and‘dec1mal fractlons, ‘and to .add,

‘subtract, multiply‘and diyidé in all thgée numerical

P ” < : L
representatlons (See the "Conventioms" sectiop in this

: <
chapter for an explanatlon of the use mf mathematlcs)and .

Al

ﬂathematics.)

Symbols - numer1ca1 Aheratlonal rgiatignﬁl, >

conceptual - have become a central part of the formal Study

of mathematics. ‘Thus, junior high-schoolhstpdehtS‘have .

encountered mathematical operations in at least two’
o . ok

"

"languages;" their native language, and a specialized

mathematical symbolic language - for example, "add," "plus,"

e

and

"4+." Moreover, many mathematics-related words have both

‘operational and conceptual connotations which must be



4 :
considered._ Measurement with its own terminology:and tall
for accuracy,'and geometry with its forma] representation of

fam111ar. often . taken- for granted.shapes and forms also

become a’ part of the ch11d s Mathematlcs instruction as he

.or she advances through the. upper eleﬁentary grades and into_

Junlor high school. '-In the Junlor h1gh school years of

Mathematlcs educatlon top1cs such as set theory and

~

cond1t1on solv1ng are 1ntroduced and the abstractness‘

becomes'1ncrea51ngly-apparent.

-

‘THe classroom has been ‘the place where much of’ the
mathematics the grade e1ght student knows has been learned.

Hav1n had many experlences 1nVOIV1ng formaf]y "do1ng
Mathed)

atics,'

~terms of how the subject is personally characterized

v .

conceptually? ‘Whatbmeaning does it havé'aska'sthOOII
subjett? | |

| As Mathenatics is developed in school; it may come to
be considered as increasingly.challenging because of the
prOvisdon of'nore diverseband sophistioated problem solving
~approaches. There may‘be a (growing) belief in the student
that there exists in "doing mathematies"ua potential for
1nte11ectua1 growth in ways not encountered before. Then‘
. too, hav1ng d1ff1cu1ty understandlng the concepts taught

.,

and wlth "doin mathematlcs,f mgy producevne at1ve
8 8

v - “

interpretations of the SUbject. Perceiving in certain

-mathematics little if any‘?ntrinsic value, that is, to not

what might mathematic® mean to the student in



believe 1ts study to have value for 1ts own sake, is an .,
,interpretation of mathematics that gives personal meaning to
the subject of a stilltdifferent sort.

Yy ‘ Other possib111t1es for what mathematics might.mean

develop when the context of d01ng mathematlcs is expanded to
include experiences_out51de of the Mathematlcs classroom.
On'the one"hand, MathematiCSfas presented in school may
provide the juniéf high s&hool-agevpersbn,with new ways of,
internteting'hisdorvher surtdundings.:withlnew ways of “"-
.approaching and dealing with day-to-day situatibns.
Conversely, any percelved mathematlcal experiences. beyond
'the classrodm may 1nfluente the understandlng each student
'has.of“the di?cipline.

: | It is possible, tbo,’that as‘mathematics‘isldeveloped
»\fh thexclassroon,‘theA0ut—of—class exueriences of \
mathenatics may also be perceived differently. tFot,example,
as the speciali;edvvocabulany, abstract,tenresentation of
concrete objects and real.events, and stress on detailvand
preciseness, riéoutuand structure increaseg; the subject may
vbe:understood by youés:people to be withdraving itself from

a place of signifitanee in the affairs of everyday life
beybnd the class This poss¥ble inability on the part of
'stwdents to” relate certain mathematics to ever;day 11fe, in

el%ect the. non—eprriencing of mathematics, would also be-

an aspect of what mathematics means to the person.’



-

A

d1rect personal 1nvestments 1n its use or from
,acknowledgements ofin0n~use, but through the 1nd1vidual 's

understanding. of how-mhthematlcs 1s;generally dlscussed or

;soc1ety more broadly o C . S

‘hlgh*achool and st111 very much 1n‘their formatlve years in

‘understanding

grade eight,

“intellectual'grbnth are expanding. Psychblogically and

Other-meanings of mathematics'may'accrue-not‘fromj

K3

portrayed in his or her;own social situations, and in
Lué , !

~

The potent1a1 range of meanlngs of mauhematics that may

L - ~

be held. becomes a w1de, uncerthin horlzon_of possibil1tie5u

. ~

3

.,Pdrpose.Qf.The»Study”
e & o

¢

N . . ! . Lt

The students in thls study are in gra e elght in junlor

AN Y

kS

many ways. .on

f these formatiVe aspects is their

f mathematics. By_the'time a student is in
any hours have been devoted to the study of

the subject./ It was suggesteduintthe Intfoduction that .

one comes to understand mathematics both

potentially,
— ~

- through its formal -$tudy in. classroom .experiences and

through its use, frequent"or‘infrequent as it may be, in
life experiences outside of the classroom.

“The young .person of thirteen or fourteen i§\in<i;-—/ o

particularly dynamic period of life. He or she is at an age .

when-active physicalvchange.is common; the limits of

-soc1ologlca11y early adolescence is generally acknowledged

as belng a t1me of actively attempting to develop a sense of ¢

O
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\.

: self identlty Relatlons of- “Self” w1th "Others"'"'e

b

" changing. The 1nf1uences upon the young person, and ther

3
possible dlre@t1ons 1n which she or. he may travel are many

Many'of-their lifefposszbllities appear as relat;wely

,unknown, be1ng seen as new. or anew. AN

Given that young adolescents (1) are at a- s1gnif1cant'

‘timeyin.thelr,llves. a t1me of potentlally substantive

h ,in moving;from alenentary's3hoolfto jun

'contexts. The’experiential context o

' &
-related experiences.

perSonal'growth in“several d1men51ons,_(2) have Just

: , oo , A . S
recently undergone a‘m§jor;tran31t1one1 school structures

e
(3) have lived long enough to have experienCed at least

- seven years of informal and formal mathenat%ﬁs education¢

the latter of which has s€!3d11y 1ncreased in 1ts range of

“topics and-in abstractness, what‘meanlngs of mathematlcs are

-

“held by“these‘young~grade'eight.students?‘ ' ‘ s

The purpose of the study was to present a qualitative

interpretation of what each person in a small group of” grade

elght students understands mathemat1cs to mean to h1m or

her, based upon an_exploration with the students Of'their

.mathematics-related experiences in various situational

the Maghgmatics olass

and contexts externdl to the classrobm were both con51dered,p

as were hoth.current and past situations of mathematics-

. G”‘ .

high’schooi, and.
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Significance 0f The Study -

Much attentlon has been devoted to studying how

<

chlldten learn mathematlcs.’ The,goal has been°to Seek ways

- . .
K : c . [

'of'enhancing~this learning' The result of such- work has

P

been largely a redress1ng of the teachlng of the subjeq&

methods, sequence, topics, and so on.

.

Attitudes towarddMathematics have also been researched;
the result has perhaps been to make teachers more aware of

. ’ o s ‘ o . ’ : : o . .
how students in‘general feedi about mathematﬁcs.-and_perhaps

h] -

<

has led to a consideration of and change in what has been

taught and héw it has been taught. Sach atudies generall}

.

. "do not provide personal context; their aim.is to demonstrate.

“about mathematics.'_n Lo

Nopinidn’on a broad basis._ Individual biographiesuare'very'
- . seldom apparent. These studies (for example, Carpenter,

w 0

Cofhett, ﬁebhervlr.;,Lindqdist\ & Reys. 1980) provide
ev1dence of attltudes toward mathematlcs generally and
toward subJects within mathematics, toward teacher methods

and attitudes, and toward the'perceived relewancy.or

"usefulness" of mathematics. But they seldom attempt to

v‘retain%the identfty of the individual throughout the

description and interpretation of the person's stated claims

. . N

The - study recognizes the prominent place of the. current
Mathematlcs classroom in reference to tﬁe learning of the_

subject matter. but it also explicitly acknowledges'the

historical mnature ofithe gtudqntfa developing understanding

-~ -
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:iof[whaf mathematics meansito them. _Secondiy,‘it'asserts
that th; study of nathemafdcs:must_be‘underStood as taking
.epiéce in:the oontext:of the'larger niliep.of schooi’ )
,1earning, ‘which inbturn:iS‘an aspeot_ofuone's entire daiif
'living._ ’ : | | |

The ;ignlficance of the‘study qua study lies in its

ex‘!acit recognltlon of the,students as. per;ons with a

-y E . T §

mathematical history whose preaent experiences of
mathematics.ino;udeg put,may extend beyond, thosevin_the
Mathematics clasaroom. it is based on a claimhthat‘all of
these contexts may contr1bute to what each individual
'varlously and un1que1y understands mathematlcs to mean. g’
.Becausc of th1s, 1nd1v1dua1 identities are retained and ';
hdeveloped throughout the presentatlon Ihe the515'presents
‘an expressly student'perSpeotlve, and_attengs_elosely“to
their language. | o [

"ihe‘significanbe‘of the study:for mathematicaneducation

1ies~1arge1y“in“its reminder to educators that what

L .

v_mathematlcs means to young people potentlally may vary

\/ .
,substant1ally and for vd?1ous reasons from person to person
By taking cognizance of this potentlallty, and actlng upon
it in teachlng_Mathematlcs, ‘teachers may enhance the
’teaching-learning-eXperiences of Mathematics'for'students

! : - - ’ o E
and themselves. . S 1“11_



Orientétion OfbthefStudy - ..

This study princiuelly'adopted au'interpretive-
situétioualldfiehtatiou (Abki,.l980) E1ght grade eight
urban publlc Junlor h1gh school students partlcipated in the,
‘research It is a contextual study of the understandinga

B

that each of these young people have of mathematics at this.

-

" point in their 11ves.

The interpretiﬁe-situétional Stanee-r;cpgnizes the
multiple realities of a situatidn.— "thete are astmany
,coustructions.[of reality] as there are people to_make'themg
1(Guba-& Liucoln,~1982, p.)239). Thus,'student .
iuterpfetatidus of events withih,tﬁe curfent:classrﬁbm
‘uotentially will_differ.frdm student to Student;-ggeeoudly)
because;this study also soughtﬁthe meanings of gﬁghematics

, . s A

derived from experiences in past classrooms and®in-

S _ P | ' 4 . :
sitiations external to the current grade eng "classrgom,

the situations themselves vary substantiaagggfrom'pEfSOn-to—
. e : . _

-

persen.
bThis reSearch‘uad an "insténé \ -‘e, 1978) or case
the focus was on
‘a group of students in a 51ngle clas “4t5‘ 'Setond; in a
" very tangible way. eech 1nd1v1dua1 served as an instance.
Each acted as informant in the1r own study. - hﬁb
Three pr1nc1pa1 methods were em}loyed class;edm

opservatlons, 'intensive 1nterv1ews (W;lliamson, Karp &

ebalphin, 1977); and semi-structured_studentjJournals. In.

-



_r : Ny ‘_f h; R )
iadditiOn,’there wasiqualified access to,student records.”
‘The researcher also maintained an "events" log and pérSonal
journal notes.h The collective aim of the methods was th'

'encompass student experiences both phy51ca11y shared with

the researcher, and those not 'so shared 'and to permlt and,

_‘encourage,the students to-reflect upon and_talk'about those . ‘v;
experlences. . ' - S . o .\y'l
The student'reflection upon.and.discussi n of - IR
- , .
AN

experiences 1s>a maJor part of the study . There s thus an.
implicit acknowledgement that young people of this’ age are
-capable of stgpping- and th1nk1ng, and giving: verbal and

)

writtenfe

"re551on to these thoughts.- Support for this v
’position comes in one instance from an exam1nat10n of the'

\r

" Mathematics cufrlculum-itself which by its content,

assumes the young adolescent.generally islcapable-of‘some
abstra%t thought. " o S
There uasAa concern that the ability to recall and

diScuss past experiences andiperhaps especially to

articulate an understanééng\gf what mathematics:means in

>

' light of these experiences might be quite variable among. the_

'individual students. perhaps to the p01nt of being very -

difficult for some. Language.might.be a barrier.  This uas;ﬁ

in part the‘reason for holding several interviews with—®ech: -

to provzdglfime for disclosure o£,more experiences and,

increasing disclosure and interpretation of prev1ously __sg
Y '
discussed experiences.



At times dur1ng the research, bparticularly with some *;v

indiv1duals, student art1culat10n vas brief and fragmentary. 2

Y

- researcher 1nterpretat10ns of what mathematics ﬂeant to each

RS
'1nd1v1dual was d1ff1cu1t in these cases.' These dfffieulties
are described more exp11c1t1y in the prof11es of thet:
'students...‘v ' - Co h - _ 7

lf‘language is potentially a barrier;ait can'also-he a.

- revealing. Seeklng the student perspect1ve meant in part

s

"exp11c1tly acknowledglng the language of each individual‘
Not1ng the language of descr1pt10n each person used reveals

.somethlng of the people themselwes.

Delimiting Mathematics'Discussiqn

~ In a study such as this, the scope of which is w1de

dlscu551on wlth each student can potentlally lead in ‘many ;

;

legltlmate mathematlcs related directions.- Discussi n of

classrpom.experlences was seen as being well within this

‘research”scope,' The orientation- of these particular‘
‘discussions was not in the direction of determinfng the

mathematics“ability 1evel of ‘each student howeverr There

' was no formal or informal testing of the students' knowledge

of andbability to'"do' the mathematics of specific topics.’“‘

Nor were they asked to explain or describe apecific

mathematics concepts,_or operations,-or laws. or the like.

-

F



‘Time Frame Of The Study

. A . . -
: . . : . .
e 5 - . . Lo
. 5 .

SRR The field research began in the fall of 1984 It was

21\_[ {f Horiginally estimated that this aspect of the study would-
last approximately six weeks to tvb months._ However. delays
in actually beglnning to meet. with the students. the number
.of student partic1pants:1n tﬁe study, other weekhy

commitments of the researcher, and the nature of the studyé

.\;;" "itself 1nvolv1ng developing relat10nsh1ps, eventua}ly‘meantn-

.a much rncreased duration for the research AIL thase

:f'involved, the students and-the teacher,—d1splayed.a'positiVe.
"wiliingness‘to'continueAbeyond,thesoriginally suggesteditime .

frame. SR J ' - '

: The'initialvclaé%room’Visit'was in,late~0ctober,‘198a;
, " The interviews with the.students commenced in. the middle of

A o >

: B November, and continued although not on a weekly basrs.

' . - \ \ . (\‘

.v until mid-March, 1985 (see Append1x E)[ . There was a,breakv."

- of three.andvone—half wpeks, from lat Détémher‘to

mid;Januaryiﬁuhen no researqh visits 'o-thé'schooi'were

.made;i Theqfinalfsession,- the valida ionfof the |

f@Tinte;pretationgof*anfearlier intervie, -conducted with the.

teacher'f.uas'held:during:the latter l'alf‘ova,arch. '
. | . o P

i
il
I

o , E A ) S %
Relationéhi¢ Of Research Period Ip,Supject Matter Taught

.9

& There wasvno pre-determined‘relationship between. the
~time frame parameters of the study, and the mathematics

subject matter“being'taught. While it was recognized that

\

SP%

/—\“:



-what was being taught might well influence the students

‘The Notion.dfllnterprétation

"actions in class and what each might say about mathematics.
";there was .no pre~selection of 8 mathematics topic and o

'attempt to schedule the research activity while it was being

S

taught. In p01nt of fact, however, almost’ all the research

" was conducted during the period in which the subject matter

was various aspects of geometry and geometry related

measurement, such as,anglevmeasure,.and the perimeter and

area of polygons} s > ij\.‘

. o

These particular topics did have a direct bearing upon
. e '

some of the meanings of mathematics discerned from current

cla's_sroom .exp_er,iences.‘

e

Ricoeur (1978) describes 1nterpretatigp that extends~

beyond that made during the relative immediacy of the

‘ person-to—person dialogue or conversation itself - text or

[}

'symbolic text analogue 1nterpretation, for example - as a

complex process involving the d1a1ect1ca1 relationship of

‘eXplanation and understanding Rather than v1ew1ng these
two aspects dichotomously as mutually exclusive poles. they

bare\relative moments in the interpretation process.

To explain an ‘event or- phenomendn is to consider it as

-

N the consequent effect of some cause. Epistemologically,

understanding, in* the present thesis context of humans

3



13

understandlng humans, addresses our_knowing of the
' ™

inténtlons and mot1ves cf 0% hers._'
Q
Man is precisely that being who belongs at the same
‘time to the regime of causality and to that of
motivatian,. th s of explanatlon .and understandlng

’ﬂ(Ricoeur, 1978 P. 158) IS R

A Strasser (1985) also descrlbes expl nation and

understanding.aS'dialectigally relfted. 'Interpretationl

becomes "a spiral of understandiﬁ "
P '

‘As humans, we have an
immedlate understandln;’of each oth‘r He refers to this

prlmary, lntu%;lve understandlng of one person by another as

1

"belng on_the same wavelength" w1th him or her, and,

- -~

designates this understand&ng as 'Understamdlng I" (p 2&).

-

ThlS primary understandlng is-a necessary tondltlon for an

_adequate*théorétlcal explanathn. In turn. thls-explanptlon.

provide$ a deepér.undersﬁanding of‘tbe'indiiidual,'an_
"Understahding II."\-In prinﬁiple, Strésser'notes,ﬁgh;peffgfy.
no reason why an‘evéﬁ more sophisticated explénatign céuid_
not ‘be developed from which, in turn, an éveQ‘GEepéf;

refined~underéﬁanding would be made possible. 7

As witH:Ricoeur,(1978), understanaihg, for Strééser
(1985), precedes and succeeds explénation," Undgratanding
dialectically surrounds explanation, The\interpfé;ive

process yields this spiral of understanding. .
. ] ) . | - »

A
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.grOUnded'in.the students' mathematics experiences in

Analysis Of The Data
Six to eight audioftape‘rECorded,interviewsfweré held

with each student. The first‘ihtefvieﬁ with éach dealt with

procedural and administrative matters, and was not

- 1

transcribed. " The student J urnals were.collected

.approximately every two weeks, although this vétied

considerably among the students, and classroom observation

s

- took place two‘perjods pér'wéek. The‘previqusly transcribed

S .

S . \\A‘ - . .
interviews, the classroom observations, the copied student

‘journal notes, the demographic information, and the personal

1] o

researcher notes were codified and a preliminary analysis

14

transcribed in most cases. All subsequent interviews were

Y

undertaken. The most recent data was integrated with prior

analyses and interpretations. In this initial analysis

areas of uncertainty, apparent incompleteness or

contradiction were noted. From this a series of questions
. LI

3

for the next interview was formed to further clarify or

explore current areas of interest, or to begfn discussion of

.a new topic.

The aim of all questioning was to explore 6nehﬁf'the
following three general areas: (1) specific experiences

involving mathematics, (2) more general views of mathematics

- what the field itself is, what’its value is - that were

eleménté'y school; juniof high school, -and outside-of-

schoél, or (3) biography. -

‘ .

-~



The duestioniné which sought an understanding of what _
‘the‘Students‘considered‘mathematics to be was'not”intended‘
~to produce a list of topics that constltuted the f1e1d as av
sehool subject, although elementary school and Junlor hlgh

sthdol Mathematics were_dlscussed. The intent was to,gain

an understanding of'fﬁe uays in which the students typified
Mathematl&; at tr}ﬁse school 1evels, and an understandlng of

how the subJec s percelved to have changed, if at all,

over the schooluaeafs; )

v - o , wdi,

“The studylis an integration of7de§erf§tidn and

' interpretation as the dlalectlc of explanatlon and
understand1ngu Interpretatlon always had as its aim

attempting to explaln and understand the ground of the

s
e

students' positions by remalnlng at the- level,of the

student, that is, the'leyel of.the/studeﬁt s’- ghe young

1

adolescent's \own existential being in the world ‘?here
was no attempt, for’ example, to interpret the student s
perceptions, beliefs, and feelings, in terms of
‘nsychologdca%;ot socio]ogicalntheoretical eenstructs.. Thisy
,does not mean that the study remains only as a descrlpt1on
of each student's sometimes fragmentary,,incomplete and
.contradictqry_positidns}:‘What it‘does mean ;slthat~it is
essentia}ly an attempt to deepen each studentfs own,
articulation of what mathematics,neans to nim or her; and” to

'organéze and present this deepened articulation in a manner




which permlts both the 1nd1v1dua1 student and the student
group to remain v151b1e. o . ; ﬂd

| Theme development began during the f1e1d reSearch and
contlnued after that phase was completed. In this broadly
sfocused study the mathematlcs mean1ngs themes that arose
were numerous. The search for a structure wlth wh1ch to
-organize these themes also const;tuted.a major aspect of the
icoincident'and post—field research analysis and “~' |
.dnterpretation.: |

Four organlzat1ona1 areas or- thematic grouplngs that

-

- taken together covered the range of themes of mathematics

meanlngs that .could be discerned from the students

%g , dzscu5510ns of mathematlcs and thelr experlences w1th it
\ were chosen. These were:
1; , . - (i) the contests,‘and thehexlstential_natnre'of the
'mathematicSerelated experiences;
(ii) thé student perceived'value of’mathematics and‘its
. study; B ‘ . B 1 . . |
g (iii) the Student‘percejveg interest in studying
* mathematics, Where interemﬁfis}meant as "appeal, for its own
sake‘;", \ [ | ‘ | . .
.(iv) the characterization of the perceived conceptual
{.suhstance of mathematics itself that derived'from Students'
experiences in various contexts.
. “inj' the last thematlc area reveals what t@% students
E ‘_-fgﬂ understood miahemat1cﬁ21tself to- bef) Tﬁls takes two
ZU Lo s

[EAn Lo

v

S el
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-

%#incipal forms . Firstly; it.is a more genefel ' - A

identiflcation or namlng of what mathematlcs 1s.

Es entiall , it reveals the students' ex er1ent1a11y based
s::;f\ & y P

Q-

 Chapter'2ideve1ops a view of

cognitively or1ented deplctions of mathematics. Secondly,
this organlzatlonal grouping encompasses part1c1pants
perceptions of what school Mathematlcs 1s, as well as their
descriptlons -and interpretaﬁions of how its. character may
have.changed over the years of'schoollng.ﬂ Flnally, the
phy31ca1 and social contexts of the experlences influenced
the students understandlngs what mathemat1cs is, and are

thus also integral aspects of the development of this theme.

~

Format Of ThevThesis

As indicated‘fn‘the Purpose'section of this chapter,e‘;

the ch01ce of Junlor h1gh 'school students as subJects ‘for
R
the study was made in . part because of ‘some 51gnificant,

generallcharacterlstlcs of students of this age and_atithis
étadeblevel. Chaptef 2 discusses,the literature related tO"
young adoiescentsg o |

: The focus of this discuSSion is on"the genetallgrowing,
emerging nature of these young people, not the possihle

formal, theoret1ca1 cogn1t1ve developmental aspects of young

padolescents., This study 1s\grounded'1n an analysis of what

mathematics means to students based upon,their experiences

-

with the subject in various c¢ntexts. This first section of

rsons whose perceptions and-

T PN
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“u derstanding of their expEriences are.potentially

: ,31gn1f1cantly changing, and who, while being old enough to .

have already had many life experiences, have yet to live

numerous. of the general experienccs that are common aspects.
f hum&ﬁ llying in many parts oi North America - entering

and tompletlng (or 1eaving) senior high school possihly_

attendung a post secondary 1nst1tution, and beginnipg a

;z«; . ] )
career, for example- *> . : ‘ .

. _i§ Secondly3 Chapter 2. br1ef1y examines the 1iterature .

'related to Junior high school students attitudes toward

Mathematics,llncluding the relevance of studylng the
s&hject ' While attitudes toward Mathematics 1s not’ the

pr1nc1pa1 focus of this present study, attltudes were of

—

‘course present in some of what the students had to say about

”,the subJect. The 1nclu31on of thls brief examination

'relevance in contexts out51de the Junior high school

acknod&edges that attitudes toward mathematics are an aspect

of wvhat mathemat1cs means to the 1ndlv1dua1 |
F;nally,(Chapter 2 explores some of the literature

related to the contextual experlencing of mathematlcs.- This

1iterature is supportive of the claim that. mathematics is

'1arge1y learned inszde/the Mathematics classroom. but has

classroom; These p0551ble out of- class experiences

potentially'bear~upon experiences in the classroom. In this

section the nature of out-of-class mathematics-related

/

o . ) Q

P _:A ,: | 18 -
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experiences, and what it means toAbring theSe experiences to
reflective COnsciouSness, is also explored

-

"Chapter 3 is an 1n depth presentatlon of the. methods of'
'oelection,'data collection and anal§s1s. ®Con31derab1e
attention is. devoted to the research process as 1t developed
over the period of t1me in the fleld | |

It has been noted that the study has two levels of case
study orv 'instance" focus. The flrst instance is that of '
conce1v1ng of th1s research as qtudles of elght 1ndividuais
. who are all at grade eight 1n Mathematlcs.‘,The_second le;%i
15 that of concelvmng:of_th;s workras the stndy-offa gzg;g |
~of_grade eight-students in-a'single‘cléesroom. rThe format
vofothiefthesie-is designed to reflect that duality.

In:order to hiéhlight eeoh 1nddvidual.-Chapter ﬁ' L
presents‘a~orofile.of each student. Theee profiles
‘primarily focus on the;folibwd@g;,ﬁ | s

| (al Hriefly, some#backgroundvhiStory stTa—vis where
eéch went to school, 'their'eges.‘anddtheir regdlar'
"extracurr1cular and out of achool act1v2t1es°

(b),howvacademlcally good" each perce1ved themselves
to h'e-; | | |
(c) descrihtions of how each Zenerally currently
"categorized their ettitude toward Mathematios‘as'a,school
.edbject,lincluding’a description of each student's interest-

"in Mathematics; ‘



(d) brlef descr1pt10ns and interpretations of
' student related researcher observat1ons and personal journal.
notes,‘lnclud1ng a br1ef portrayal of the perce1ved
researcher-student relationship. that is,‘remarks_on the ™
research."prooesS" wlth each student | | |

Interest 1n Mathematlcs (1tem <) isvspecitically taken.ﬁ
to’mean the appeal of the subJect fOr its own:Sake..

The Juxtap031ng of the ‘eight proflles permits 8
tomparlson of the students' self attested achlevement
“levels, thelx self percept&ons of Mathematlcs abillty, and

/\'(f?)‘
their rnterest 1nt\ther bject of Mathematlcs. These are

)

“present among thepstpdents in highly varying combinations
that speakrto the'dndividuality of.each of these,youné.
;people._ S | : o

B : LA
In Chapters 5 and 6, where the descriptions and

interpretatlons are presented under'thematielheadings rather
‘than on a stddent-by—student basis; the stude ts contlnue to
be identified,_ and the presentation attends*dl sel); to the
‘languaée of the studentsJ Thus student biographies and the
meanings that mathenatics holds for any one of theueight
people are developed throughodt the thesis. At the seme
htime, themat1cally organlzlng Chapters 5 and 6 facilitates a.
greater understandlng of how the part1c1pants as a group of.

grade elght students view mathematics, complete with

similarities and d1fferences among the group members.

"20 o



Chapter 5 presents a description an@ Lpa.

,*' LA

I T
the spatiotemporal 51tuations ofkpereeived maxhemﬁtrcse_y
B 4?..-:‘ P
. related activity in daily 1i\f1ng,Q The physical/social

Q.‘c_.

’ & .
_contexts, the nature of the act?v%&g
. . . . 7,’
-responses to exper1enc1ng mathemas

described. The Mathematics cdassrﬁ
* o” . Q
the students experiences. Those aspects of these classroom
o - ¢ Lo
experiences which were given empha51s by_the~:tudents.are

presented in detailn
Chapter 6 first presents descrlptions and
interpretations of what mathematics means to the students in
terms of the sub;ect s conceptualvnature, In31ghts.1nto.v
this mattertare again.deve}oped in three ways:
(a) through the presentation of the;studentsd'general
charaCterization of-mathematics; | |
(bi thrOUgh‘thé'Prgfentationhof the students'
conceptual deSCription.andhunderstandinglof the discipline
vbased upon more than seven years of Mathematics classroom.
experiences; and
| (c) throogh‘the presentation. of the ways in which
student conceptions of. mathematics shape the 1nterpretat10n
of possible mathematics related experiences beyond the
Mathematics_classroom! and conversely, how .these ‘activities
shape stodent—he1d~conceptions of‘mathematics. |
'Chapter 6 then examines what‘the‘students understand'to,

be the value of Mathematics study. To_complete discussion

- . . o . . ‘ o o
N . 2 - SRS ', ’ .” .
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A

ih.thiS'section, the.reietionship betyeen the'sighificance

or embhasisbeach student §1A¢ed on'the~usefuiness’of
Mathematlcs and the extent of his or her interest 1n its
study is examlned o S -t

| The areas Qh1ch together provlde the focus for Chaptets
5 ahd 6 are not loglcally exclu51ve of each other. There is;

a con51derab1e amount of overlap in terms of areas of

discussion, 1nterpretat10n, and meanings. Experience and

- mathemdtics are common grounds.to them ail;: Largely it is a

question of emphasis. In SOme cases it is the descriptlons,

ehd'understaudidgs of the”experiences themselves that are

primarily sought, but always with the understahding that
- ) ; . [N

. these are experiences of mathematics. In other cases it is
the understandingS'ef mathematiCS‘itSelf}_based on the

. experiences, thet are. uppermost

Threughout Chapters 4, 5, and 6 the 1nd1v1dua1—

)

'mathematlcs relat10nsh1p is always present and v1sib1e

“\

Chapteﬁ 4 focuses on those aspects of the- relatlonshlp which

"give particqlar prominence to the ' individuelﬁ side of the

N b : o

relatidnship. In moving from Chapter 4 to'éhepter 6 ‘the

emphaSis shifts so that, while the 1ndividual student is

'always identified' mathematics itself, as understood by

these grade elght stuaents,'lncreasingly ecomes the focus;

_P>student

generallzlng or theorlzlng about mathemaﬁbg’. what lt is,*

In Chapter 6, for .example, there is g ea

e
§ AN
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‘how it may have changed over. the years of schooling, and the
value of its study. B . P o ; ;o

Chapter 7 is a presentation of reflections on the study
. Cc .

as well as comments on the 81gn1f1cance of the study for
. ;o
mathematics educators, and suggestions for fnrther'researchg

. v |
' On The Question Of "Understanding And ™Meaning" of 7
: Mathematics o '
In the undetstandinglof»mathematics, it has been:
suggested that there is the possibility of a rec1proc1ty

The acquis1tion of. mathematical knowledge may a531st one in

“understanding the world of her or his daily 11fe'

.. J‘ ~

/\\

\ experiences out31de as well as 1n31de the Mathematics

k)

_classroom may help give meaning to school Mathematics. In

x

effect there may be a §?1ral of understanding»of

LY
mathematics ‘that changes as one continues to study the\\_//

yd

:subJect and at the same time continues to grow and
experience life. No claim is made,that there is in any
sense a balancegzor-an equality of~mathematics—te1ated
eiperiencesninsideband outside of Mathematics class. The"
claim is only that it is the tothl&iy of these experiences
which yield the fullness of meaning of mathematics, nh«“

_matter what the context may be. and no matter how much some
» conteits‘mayﬁpreddminate;" What determine$ one's overall

understanding of.mathematics is the interactive

sedimentation (Schutz &~Luckmann, 1973), over severs! vears

v,

of liviné, of experiences both inside and outside of school

R I .t
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that in some way relate to mathematics. Reglection upon
:them ylelds neanlng,' Understandlng is meaning~re1ated inl'
';that,impficitly.or eXpllcitiy, the statement "1 understand
X to mﬂen Yﬁ isnpnesent, As stated, this study is a quest

for some of-the.meanings'of'mathematicsrthat d group.of

s

young adolescents 1nd1vidua11y hold.

Understandlng of mathematlcs, as used here. is.deen in
two pr1mar) ways._ Flrst there is a sort of theoretical or’
formal understandlng of math!matlcs,‘h vsecond'order
understandlng-hased:dlrectly on a %noﬁledgetof Mathematics

curriculum content: concepts and operations known through’

c%&ssroom instruction and spractice. Under this broad

! ~ | SN :
heading would be such kinds of understanding of mathematics

iy
£ T

as ﬁrélational ““derStandiﬂg;"."instrumentaﬂvunderstanding;"
and "logical understandlng (Skemp, 1976, 1979; BYers &
Herscov1cs, 1977), o ' . T -

Gaining knowledge qf what'the>individual undergtandS‘of

mathematics in this-second’order sense consists largely in

'hav1ng the person deflne or exp1a1n mathematical concepts

and processes, solve mathematical- probleme through the:

appllcatlon of appropriate'axioms. definitions, lays.
o | o ST ST _ |
theorems, operat}ons, and so on. '

i

‘9

The second, ihformal or "first order” understanding of
mathematics is a "commonsense" underetanding, less
exc1u51ve1y cognitive than the first, in which one is geared

1nto one 's env1ronment. " To understand mathematics in this

a

~



way is..fotfgmeple; to know of its relevance to the daily

Msituationseone liVeg.throughﬂ

any context,_to.have some
sense of its value for onesél and'to know what mathematics

*isrinvterms of "to 'do mathsmatics means that I
X A

.characteristically undertake. certaln kinds of act1v1ty " Ie n'

.

- is to know what mathematics is as a classroom experience, to

understan¢ what it means to go to "Math class _and to study
Math, This first order understanding ‘thus 1n part ‘is an
devocative understanding It evokes emotional amd att1tud1na1
.responses.. | - | . |
This{stqdj is primarily coneerned with the meanings
which arise from e stddentfs_"first'order understandlng of
.mathemetics._but it acknowledges an 1nextr1cab1e 'Q '
relationship between the two orders of Understanding 1n e

togethar.fﬁgﬁding meaning.

In tons‘%éring "meaning" in the context of the study, |
P .

* " the writlngs of Polanyl Schutz, and Arendt are invoked.

~.

Polanyi wrote._

R ST o

man lives in the meamings he is able to discernsq?ﬂe
extends himself into that which he finds coherent and
1s at home there., These meanings can be of many :
different kinds and sorts. Men believe in the reality
of these meanings whenever they perceive them - unless
- some intellectual myth in which they also have come to
believe denies reality to some of them. . Men are then
in difficulty with tHemselves, about these partlcular
~meanings (Polaqyi & Prosch 1975 P. 66) 3

“.

‘The meanings sought here are those which the young student

is abie to discern. These meanings of,mathematieé‘mey

)
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'1ndeed "be of many different kinds and sorts. They may be

s ' %
born out of a textbook the message of- a teacher, or thrOugh

\

i pe;sonal engagement ylth the mathemat1pal"‘tn any ‘number of

other_tontexts -.Conflicting beliefs.may lead to a diffipolt, -
'discernnent. This p0351b111ty is. acknowledged. |

w

Experlences prov151onally y1e1d meaning The“

discernment of meaning arlses from reflecting upon and thus
1} " .

1nterpret1ng past experlences (Schu%&‘ 1973) R Furthermorepo

Schutz clalms* that "only experlence.hlch can be : s Y
'-.recollected beyond ‘their actuallty ‘and" which can be é ‘

questioned about thelt_constltutlon_are t,subjeotively_ ‘

meaningfui",(1973i-p-.210) A | - lb . . o o:f‘

[

Arendt (1978) also 1nforms us that experlences alone

,yleld no meaning, 1t 1s the thoughts ar151ng out of the V_t!
expetlences which do. Th1nk1ng is the quest for meaning.A’ edt*'
To'think is to reflect; "eii thinking demends aegtgg¥and—'
“‘th1nk" (p 78).' It.is'this/latter comment ,- bu11t upon the;
former, whmch points the’ way to how the study w111 1arge1y v

. S
pursue its program Students w111-be encouraged Qo= stop—

and-think," to reflect upon their past experiences, and to

»

~

attempt to artlculate what they understand the dlscernible‘
meanings to be,

" The extentvtoqwhieh, and the weys in whichlstudents
make sense of their mathematits?related expe{iences addreao
the questions of the meanings of methemetics. The:neaninge

-may not come in the form: "This is what mathematics meane to
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me . . ." ‘and thus 1t is the researcher s role and

respoi51b111ty to 3551st the students, thrOUgh

‘interpretation,»in the articulation of these meanings and to

: elaberate or .deepen the stddent'articulation of meaning.

Conventions Adopted In The Study

The following convehtions have\heen adopted in ‘the

~writing of this thesis.

(1) The terms Mathematics and Math'— capitalized ™M™

re!erfspecifically'tb the subject as\taughtvin.Sthool;“thus;

for ‘example, "Mathematics classroom,”" and "Math teacher."

In thej?ase of elementary school, where there often is no

“specifically'desighated Mathematics classroom.pr Mathematics

_t@agher, these 1atter terms refer to the place in the’ school

where the subJect was. taughtq and'to the school teacher who

gtaught the students.Mathematlcs.

(2) The terms mathematlcs and math - lower case "m" -

4

refer to the fleld of mathematics generally, and-hay'include
3, ,

TS .
act1v1t1es which take place in the classroci.+ Loyer case
’ s M

"m" is also use&\where the context is unclear ‘such as

*ﬁ?'b’)l

occurs sometlmes durlng the 1nterv1ew$#’ .
: B

&

(3) The term arlthmetlc is not used yn the study except

(a) in an 1n1t1al reference (p;’l) in the General

L N
: N
Introduction of this chapter to it

mathematlcs, h ‘7X,

belng "basic! %




- disclose each person biographically are also presented,

s

1

’(b)'wﬁere the author of a referenced piece of writing

uses the term, or

(c) by ;heﬁreséardher oﬁ three insténces:during the
céurse df all the iﬁtervie;s;"In;éacﬁ ca;e it directly
referred to the‘basié,operatiqng/bf add;ng, sttraCtihg,
diJHding, and multiplying. | -

No attempt was made by the researcher to

pre—eeterminately equa;é‘eleméﬁtary school subject matter
. . . S

with arithmetic and juhiorzhigh school subject* matter with

mathematics, ' oo

Summary

2

The five month studyviniestigated the meanings that
mathematics,holdé for eight young people in a grade eight

urban junior high school. ‘It is an interpretive-sitdational'

study in orientation, making use principally of ciassroom;.

obsgrvaxion, "intensive interviews," student journals, sand’
, A

researcher accounts of the research experience.

Thesé meanings were éough;)primaé&ly ﬁhfough focﬁsing f_
on studént refleétion-upoﬁ and Qiscussion_of thgir | .
experiéncés Qith,matheﬁétics both inside and outside of the
Mathematics class; fﬁey are'pteéentedbin the thesis Qnder
Variéué thematid¢ hégdings. Spudent profileé_thét helf té

~ " ‘
.



" Introduction.

1

Chapter 2: THE YOUNG ADOLESCENT AND THE EXPERIENCE OF
. " MATHEMATICS: A DISCUSSION OF THE RELATED
y ~ LITERATURE ' : ST T

0
4

Junior high school students were chosen as the subgects

in thas study in part becau%e they are young people who are'

]

potentlally in a partlcularly formatlve time of their 11ves

An examination of literature related to the, young adolescent»-

is presented here. Thé focus is not on the possible

cognitive developmental aspects. The section begins by

,rev1ew1ng the notion of "yOung adolescent"nas sfgnifying'a

person in a time of - change in the1r lives, _and then shifts
Aslightly to consider this change as portraying an- efiergence

of the person in an existential sense.

—RBttitudes toward mathematics are not the main focus éf
r ! N

this stndy. However, a nunber qf empirical stddies. such as
the surveg research cendncted‘py Callahan (1971), Fraser -°
(1980), Wilhelm and Brooks (1980),‘and Welf‘and Blixt (1981)
indicate that the late elementary and jundor;high schqol
gtades tend to be relatively critical years in the

development'of'student attitudes toward mathematics. Thus,

there is evidence‘to suggest that grade'eight students are
well 1nto a .period of 51gn1f1cant attltude formath

~.

;regardlng mathematlcs. Because of thls ev1dence, and
: o

"because attitudes are closely associated with meanings, a

brief réview of literature related to young adolescent

J

/{_J
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. b o ¢

R o°

att1tudes toward mathemaths, includingiperceptions of. the
f\
subJect s-relevance, is- also pr0v1ded 1n thlS chapter.
The f1na1 sectlon in thlS chapter examlhes some of the

_11terature that. relates to the- general nature of

i
v

mathematlcs, and to its understandlng through experiences

inside and outs1de of the teachlng-learnlng;environment of

1
t

the classroom.. SR AP o : ' .

The Young Adolescent: Emergent Being R o

>

The grade elght student typlcally ranges in age from

A
'

'twelve to fourteen and 1s w1th1n that perlod of human life
commonlyllabelled as "early adolescence.'}

%

Th1s perlod of

“human life is awidely considered to be one of the,mpst
o . TS ’ - . o ' -
‘s1gn1f1cant perhaps most complex and trying times in the

human growth cycle of North Amerlcans (Bell & Ackerman,-

1979 Kaluger & Kaluger, 1976‘ L1ps;tz, 1978.,Mitqﬁ?ll
f
1974 and Santrock & Yussen, 1984 for examplt)m The

]
" ) N 1

‘appellation‘ early adolescence is- not acceptgd by all.
Toepfer and Marani (1980 P 272), fOr example. challenge it
on the grounds that 1t 1nadequate1y acknowledges the :

A un1queness of Junlor h1gh school aged young people as. a.

*

1 .
group. To label them early anythlng 1s to give these

chlldren 1hsuff1c1ent recogn1€/0n rﬂ their Own right Lo

Toepfer and Maranr,prefer Elchhorn 8 concept of . ‘i_‘

transescence, Wthhq as E1chhorn (1980) states, Tefers."tO'

the: stage of development that Uegins prior to the onaet ‘of ?;‘

s
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puberty'éﬁd extends through the'eafly siages of,adolgstence"

[4

'(5 59). While thls def1n1t10n itself evokes a~search'fof,

£urther deflnitions. r%cogn121ng students at the junior high

.
;
)."'

el as "trmaSescents” does 1mp1y an acknowledgement

school li

of these”people as be@ng an 1dent1f1ab1e group on the ba51s

Ir .
&

of the1r being in a time of 11fe characterized by. changes of '

ymany types, and at the same time permlts diversity of
development w;thlﬂ'theﬁgroup.‘ Still others, notably L1p51tz
(1978, 1980;; hsefthé phrasé "early adolescence,' but
strongly resist’ 1dent1fying th1s time oﬁ*{1fe solely in
terms.of its belng a perlod'of transition. Acknowledglng
that many changes do take place in chlldren in th1s

'.age—range; she. (Lipsitz, 1980 pP. 22) c1a1ms though that

N

"thellabel 'transitional' is a barrler to.the healthy
deveiopment of young adolescents"'because it encouragéshthe
perceptlon that 1t is a time of life known abmost entirely
in’ terms of its being one that people "will grow out‘of,
Iand thus also encqupageg non—lnterest and_"non-_}
.interygntibh."
Regaraléss of whaﬁ, if'any; label is ‘used, there is

general ;eéoghition that'thié is é critical time of 1ifé,
ol ﬁh&p;thisjfs "a time of‘iifebwhen‘the;world of childhood
‘»1pper£eptib1y:b1ends'gnd oyerlaps with thelﬁéfld of.

LW adolescence. . . . Every aspect of the person is changing,

S growing and modifying during these critical years"
4 - » .

(Mitchell, 1974, p. 1).



For nény'of ‘these yqung people, other interests‘may’

a K]

begln to bake precedence over, or 1ncreasingly compete for

attentlon with the1r academ1c school stud1es ‘Kagan (1972)

-

a

”“:suggests that for eighty to nlnety per cent of early'

;1ad01escents in a typlcaL classroom : Lo .

Y i\‘

The preoccupying_notiveSdf>.FQ revolve around resolving

uncertainty over sexual adequacy, interpersonal power, .

autonomy of belief and action, and acceptability to ’

peers. -The urgemey of these questions dominates the

weaker desire to- ﬁcqu1re competence 'at mathematiecs,

hlstory,_ot Engl;sh composition (Kagan, 1972, p. 100).

: &i' W:'-‘ f T ' . :

A"In the context of’ th1s study, the introductory words of

Jenks " (T982) regardlng Qhe chlld as "emergent being" seem

particularly 5pprop¢iate.

The child, as thelperson, can be regerded as project,
as imbued with the essentials of- choice, creativity and
self-determination. In this way we may explore the

existential potent1a11ty of each individual forging his'
[or her] identity within the structured context of
collective 11fe (Jenks, 1982 P. 61)

~

,The grow1ng, developlng ch11d 11ves an abundance of
_experlences on his or”hen way to becomlng the young person -
met in the grade e1ght classroom Included in thatvtotality
of . life exper1ences are those whlch are, for the child -in
some way mathematlcal. How does the young adolescent as
"emetgent'being," understand these? Within the potentiality
gf eethistudent are the uniquely developing meanings of

mathematics.



Another s1gn1f1cant related perspect1ve from whlch to
perceive the developing young person in this study is 1n
terms of-what Vandenbergm(1974)'refers'to'as the "not- yet
of the ch11d "The child'partly aopears in yarious ways,to_'

/fhim— o; herself and to others, in- pre theoretlcal‘ |
taken- for granted consc1ousness, as "not- yet." For example,

others'commonly see the ch11d—as-"emergent be1ng
. .

oo

‘(especially those who are older and who are in clole
vassociation'with that person), in a pre-philosophical
‘lived-world ordentationvas not yet‘golné tofsehopl, not yet
dating.;not yet ln high echool, not yet going to.university.
not yet starting.e career,“and'so ond"More centrally '
situating thls V1ew of the Chlld as not—yet" withie‘the
‘context of thls study, the young grade elght student also
,percelves her-: or himself to be ‘not yet not yet ad
"senior" junior high 5s¢hool student in_grade nine; not yet a
hlgh schoolfgredoate, and not yet .an adult, for examole.
‘For-Vandenberg, nnderstanding the child existentially
as. not -yet™ is essentlal to a full recogn1t1on of the ch11d
~as humad. "The. not yet is an essential characterlstlc of
being;child. The,appearance of the chlld'as a not-yet is a
'special case’ of the 'generel case' of the appearanoe of
man as 8 not- yet" (1974 p. 2095. In an educational . |
context, these lived world self perceptlons, Qandenberé'
believes, should be v1ewed éhﬁ%elng 1mp11c1t1y understood by

the child as his gr her wanting to be someone, and serv1ng

33 -



as fundamental motivations for continuing schooling.

[ )" . . no-
v )
& ,

' Mathematics has been and continues to be at this.time for

the young adolescent an integral pq&t of the process of the

act of receiving hool education, and thus of:tne process

of becomingfthe 1ndependent1y exlstlng adult.‘

Ontogenetlcally, the young person grows in reflective,-

consc1ous awareness as well as in changing pre theoretical

N A
aspect As the ch11d becomes adult he or she establlshes o

awarenesses and forms concepts "to which-the particular
circumambient culture and language glve access. and in doing
so approprlates into himself or herself the past of ‘the-

spec1es lodged in the concepts, culture, and 1anguage (Ong,

1982,‘p. 18b),l The young people™met 1n the study are

~dynamically involved in ‘the process of these appropriations.

The sequence and content of the experiences which yieid the
appropriations are unique to. the individual. In Schutz's

(1973) terms, each life-situation the person finds him- or

herself in is a "biographically determined situation;" and

is thus, in terms of its. 1nterpretat10n, ultimately unlquely

experlenced The meanings that one discerns, that one makes

of one's life experiences,aand of the_things one has been -

.taught and has learned from those experiences, are-unique to

the individual. 'As Ausubel phrases it in somewhat more.

Y

psychological terms,

11 phenomenological (psychological) meaning is, by
dgfinition, idiosyncratic in nature, since no two
. p&rsons have identical cognitive structures. .

»

34’
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-Adolescents’ Attitudes Toward Mathematics -

- Psytho]ogical meaning [és opposed to the "logical
"+ meaning" manifest as a property of the particular
taught subject matter] never occurs in the abstract
sense of the term; it invariably emerges in a
particular individual (Ausubel, 1980, p. 237).
This mathematically related study thus focuses on-a
group of individuals who,_simﬁly by‘virtue'of fheir,being
Qymén, uniquely intérptet or give meaning to théir

experiences in life, and who, additjonally, are within a

time of human life recognized as particularly distinctive.

A Briéf.Review Of The Literature Related To Young

3

£ . As noted in the Introduction, the literature suggests

. gpWhat students:in grade eight are in a significant period of

- that it may obscure the individual case. "Such cautions

attitude development toward mathematics. This

2

'genéralizatidn is made with the-caut?oﬁary’qualification‘g

shquid perhaps be especially heeded when discuséing early

-adolescents for;'as Tanner (1972),-Beli'anq‘Ackerman (1979),

and»Eichhofn (1980) suggest, people who are supposedly o
within this period of human lifé'exigbiﬁ é‘vaSt diversity :in
ﬁény'wajs £ﬁ term§ éf tAeir developﬁénta ﬁl' )
¢J_<SurVe§ and quasi-éxperimental resgéréh into attitudes
hés}beeh an_impo:tant part 6f the.séudyhof”Mathebafics

.education. Thus, while such research has not been drawn =

upop directly nor ‘explicitly referenced in the analysis, an
¥ : ‘ RS -
overview is presented here in order that the reader may

%

J
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understahd'its:néture; Certainly aspects. of attitudes
towards mathematics that this past research has explicitly

examined are present in many of the eight students inithis

study.

The relationship between attitude toward mathematics
and Mathematics achievement has been examined by a number of”

k<)

researchers, but the strength and causal nature of this
relationship is not clear. In an English'study, Matthews -
. . . [ B

(1981) fodnd that "bn“the yhole; those who lfkéd_mathematics

did better ﬁhah those who disliked it. However, whether

they liked [mathematics)] because they were better or were

better because they liked [mathematics] is not easy to

décide"'(p. 337). 1In an address to a conference -sponsored

by the National .Council of Teachers of Mathematics, Gray

(1972) agreed that there may be a correlation between the
two elements, but seriousiy doubted the‘Stmength of such a

correlation. Instead, a negative attitude toward

0

mathematics was more likely to simply prompt students to

cease studiés 'in mathematics when they became optional.

" There is some recent evidence (for éxample; Wolf and Blixt,

. B

'1981)} howeve?, that suggests ;?at attigude'does have a8 wesak

' . - -y “' .
causal effect on achievement”iﬁ‘Maghematicsﬁ/ ,
. - C [ ! w ,
Curriculum design and implementation, parental
attitudes toward mathematics, and especially teacher

attitudes have been found to bé formative sources of student
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attitudes, with gender differences alio being preSent.in the
flndings." ‘ BRI e : ._' ‘ :' L
Callahan'(19715 found that two of.the biggest factors |
ontr1but1ng to 8 disllke of mathematlgg by junior hlgh
school students were feelings of inadequacy in the learnlng
~and memorizatlon of mathematics and boredom assoc1ated with
too much repetltron. Carpenter<ft al. (1980), in a nat1onal
Undted States_snrvey,‘found that sthdents p&{ceivdttheir |
role‘in the Mathenaticscclassroom to be primerily passjve,.
although it also determined that almost se(entf percent.of
._thirteen—year olds claimed to enjoy mathematics. The
_resolts of the Callahan surrey of grade eight students
showed that when students were asked. dlnectly (on an s

lele%én p01nt scale) if they liked mgtgematlcs, more than

II
lsixtx.percent 1nd1cated_they did.  However, the results of {
wfobherwquestions in the study suggest that this percentage.
was substantlally hlgher than wvhat might actually be . the

case. - It was Callahan s bellef that when left to use self

report methods (as was the case in the Carpenter et al.':Y

P K ‘ _ , , ‘ .
study), -students tend to overrate themselves on their - ¢
general feelings toward arithmetic. Carpenter et al. also Ty
caution that there may have been a strong tendency for

"

studentsfto respond with whatvthey considered 'correct.! %

qnswers rather than thelr true feellngs (1980 P. 532)\df

An important factor in 1nfluencing the ‘attitude of

students toward mathematics is the teacher, and espec1a1fy

’



the ability of the teacher to explaintclearly (Kiryluk,

1980). Fennema (1980) strongly expressed the opinion that
"it is the ‘day-to-day interactian with teachers that is the"

nost'powerful infiuence on»students" (p' 169).

/Undergraduate students having an extreme attit&ie )

toward mathematics (hatlmg it or loving it) have stated that

—

" a maJor factor in thelﬁ forming that attltude was a

particular teacher - théy had had in thelr prior schooling

ﬂ,

' (Er{est 1976) Ernest found 1t dlstre551ng then that forty

pexcent of a class:eﬁ future_teachers eﬁrolled in a

. Salia ™ ,
Mathematics cours%%were indifferent to mathematics or
o ' o ) 'f-"TL;‘ : . ’ L2 .

actually disliked‘it On the basis of a case study of three

A/junlor h1gh school Mathematacs teachers, Thompson (1984)

concluded that, along with general conceptions about

»

teadﬁﬁng, and conceptlons about the students (1ndiv1dually
P

’ ””ﬂf

?and collectlvely) they.are teachlng, "the, teachers " views,

beliefs, and‘preferences,abojtrmathematics‘do influence
their instructional practice"?(p 125).

In an English study of fourteen -year old Mathematics
students which emponed,the qualitative critical'incident

techﬁidue," Hoyles (1982) found that'"pupils wanted to be

;glven mathematlcs of approprlate standard but quickly lost

confldence 1f teachers left ‘“hem behind §F put pressure on'
them" (p. 369).. Matthews (1981) stressed t:e point that =

"teachers must. be aware of the-importance‘of the child

v

\
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feeling'self-confident and successful so that”negative'
feelings can be avoided" (p 338)' '

+ "L.R. Aitken (Ernest, 976) found that a ch11d s 0~
_attitudes toward mathematics.are definitely 1nf1uenced by;
the,parents, although.according'to'Wilhelm and Brooks '
(1980), the relationships are apparently somewhat complex
In a survey of children from grades one to twelve, Ernest
‘(1976) found that mothers were the parent that children most
~often’ turned to for help with English homework throughout
-schqol,.but after grade;six: fathers assumed the role of the
"authority" on mathematics at home. _ Thus role models are

being formed that may 1nf1uence a child's attltude

Gender differences in attitude toward mathematlcs have

— e

been researched in somepdepth. Full agreement is lacking in
sewergl-areas, ho-weverT The national sugyey‘of secondary
school students hy Carpenter‘et al. (1980) found that
approximately ninety percent of hoth males and‘females
disagreed, with the idea ‘that "mathematics is more for boys’
‘than for girls." ‘Only gpproximately three percent agreed
with the statement, The Ernest (l976) surve}-results seemed

C

consistent with this‘— in’ terms of liking the' subJect

" AMathematics was ‘the only subJect which exhibit®d no sex.

differences. This held at all grade levels. However, 1n‘an
Australian study of children in grades seven to ten, Fraser
(1980) concluded that boys expressed significantly more

favourable attitudes toward mathematics than girls. ' Also

r



contrary to the.Carpenter et al. (1980) -self- appraisal
study, Fennema (1980), in restatlng a finding from an
"earller ‘study of her' s, c1a1med that to some degree. boys
partlcularly had stereotyped mathematics as a male domain
Head s (1981) review concurred with this latter view

‘ Mathematlcs 15<seen as the cr1tlcal fllter that often
,keepslwqmen irom manyvdesirableiprefessiqns andfvocations

(Fennema, 1980; Sherman, 1982). Gender'differences in

-

attitddes toward mathematics are also teacher relatedl
Fennemav(l980) claims that at least some Mathematics'
_teachers treat glrls and boys different1ally, tHus qudte
'pdSSLbly pr0v1d1ng a subtle negat1ve 1nf1uence on females

Y

stddylng,ofrmathematlcs.

_‘Aéﬁrlef agélew Of L1terature Related To Young Adolescents
f;%@ c. 'm“ of The Relevance Of Mathematics

| TR
yhout the literature the preponderant themg with
o34

A%

respecﬁ- ggthe relevance of mathematics is that of a

delayed— or future benellt In one of the fleld stud1es

i'whlch Stake and Easley (1978) detall - thls in an

alternatlve school- where a.Special effort was made to make :

the students' stndies Xe.Evant to them in the present - the

staff and students found that "they had not been able to.

find a way to make»MathemBrica relevant to student interest
%

. B ‘ . ‘e
in their environment" (1978, p. 13 - 25). Nevertheless, the

studengés did believe that "as future citizens" they Would ~

J
-

need mathematics.



v,somathlng with an existence of its own' (p. 369). She also

. Carpenter et al. (1980) survey of thlrteen year olds, and

-

w,

Often the student view of the relevancy of mathematlcs
-3
was that it was a’ prerequlslte for, other courses, w1th

little apparent intrinsic value (St‘ke & Easley, 1978, p. 13
- 25). Hoyles (1982) drev. very 51m11ar conclus1ons on the7
hasis of her study . of fourteen—year olds. The subJect

®

apparently held no 1nte(est for the students, and was seen

v only as somethlng to be done, somethlng to be mastered

noted that the students d;dﬂnot even talk aboutihow

‘mathematiés could be used. The findings of other studies do

not ‘particularly. bear out this latter Hoyles comment The

the Callahan (1971) survey of grade elght students both

N . g
showed substant1al numbers ofF students highly rat1ng the : :

day to-day usefulness of" mathematlcs, as well as the future

‘lusefﬁlness of. mathematlcs s Iv should be noted that the

Stake and Easley, and Hoyies 1nformat10n was obtalned

through dlscu331on and 1nterv1ew' the survey studles data
were obtalned through self report questlonnalres w1th

guestions regardlng the. use of“mathemat1cs 001nted1y asked.

: These methodorogy d1fferences may be partlally respons1b1e

Kol

for the dlfferences in results

[

,The extent of the perce1ved future usefu ness of

mathematics is somewhat gender b\sed Pedro, Daniels, -

WOolleat; Fennema.and Becker (1981) determined ‘that as‘a



[

'dlstlnctlon between mathematlcs and mathematic55

group,_feﬁalesvperceive mathematics to be less useful to
them. ,
Typlcally, the most common teacher view of the-
, .

o

relevance of mathemat1cs was ‘that through its teaching and

learnlng, students would 1mprove thelr ablllty to" solve

/
probiems, to think log1ca11y, and‘to work hard (Fey, 1979

Shalloe} 1980)

A

Mathematics And Life Experience o

o

Y
R

’ @

It is also important when one speaks of ma;hematlcs"to

‘keep in perspectlve the degree or level of sophlstlcatlon

How is the nature of mathematics to bevunderstood?' As

;utaflon.

42

‘one. con51ders this, it is 1mportant to keep before oneself a

or level of study, which is closely related to the extent of

mathematlcs learnlng that one ha ndertaken

.. . L] . . .
- +Burton (1980), ir writing about mathematical activity

in children of agés nine to thirteen, claims that,

3 t c - ,;‘.‘.v -0

for thg child, acqu1r1ng information in mathematies is

a dlfflcult procedure since mathematics is itself a way

of ‘thinking and doing. That is to say, mathematics
deals in abstractions and systems of abstractions and
the: games that are played in relatlpg these (Burton,
1980, “45) ., , :

&
" which

In contradistinction to "ordinary language,
> _ i

used in_everyday sgeaking and writing; Phenix (1964,‘p,772f

held the -view that "mathematics occupies a world of its-

\

~own." _Mathematics is'a»language,.but one of "complete

<
e

o
N
T

‘

Er g

<
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~abstract10n,: 1t‘is in essence purely theoret1ca1 Whiie

7(

fboth are d1scurs1ve, accord1ng to Phenlx one of . the most

'fundamental dlstlnctlons between the language of mathematics

oy
"

'and ordlnary,langpage_ is that the farmer has "na necessary ]
[emphaSisfaddedJ;referenCQ\to actuallty (1964, p. 72).

" and while

:red in"the "actual world,

.

’ » , Mathematics is not_ anc

_ it has mahy valuable p act1ca1 appl;cht1ons,'these should be

'junderstood as,belng V’econdary and 1nc1denta1 to the

'

(1

,essentlal symbo.l _mean*ngs

§ - . C ,
Accord1ng to Skemp (1971), thlS 'great abstractness and

S E L - generglity' of mathematics leads to the 51tuat10n where
« Fs : )
C -"mat:z;:?Tbs\cannot be learnt dlrectly from the everyday

environment;;but onlyvfrom.other4mathemat1c1ans' (p 32).

R Thns. the learngng of mathematgcs by the young student w111

o .
ﬂbe almost entirely done througﬁythe teachlng efforts of the

J'sstudent s Mathematlcs teachers serv1ng 1n the p051t10n of

N

.;o.dv ' Skemp s claims apgﬁylln terms of the learnlng of

ﬁ;iiihyf‘/‘ formal ﬁtructured%fabstract mathemat1cs, the mean:ngs

B .attributed to math;matlcs, then. are hlghly guided by the

f};iji:tl'avexperlences wégzlglthe Mathematlcs classroom ‘Lrpp1tz_

(1983), aﬁﬁﬁkopean educator, expresses a somewhat similar
K ‘

LT view buts from a phenomenolog1cal perSpectlve - In using
SRR geometry ‘as an example he writes:
J/)

mMathematlcal space 1§ essentlally other than perceptual
-sP&ce. It is neither bright nor dark, neither

g/actlcal nor 1mpract1cal. ‘By the same,token, the

,
o



geometrlcalﬁflgure drawn on: the blackﬁoard is merehq
the p01nt of departure for.a thought that uses it as

" tHe "onerous crutch™ for its intellectual operationS“'
it embodies: only oue of a.series of arbitrary,
‘1nd1V1dua1aexamp1esrof a un1versa1 geometrical rule
‘which is i¢self 1ndependent of sensuous concretion.
This specifically scientific view cannot be developed

- smoothly and contlnuously from pre-scientific = :
exper1ences such as” by;hq%ns of abstractive protedures.

What is requ1red isa dhange of¢p01nt of view which
makes v;31b1e the’ c6nstruct1v1st manner in which

. science approaches ‘our world (Llppltz. 1983, p. =
'17& 175) 4 : .

+ T C. : ’ ' o
’ . o

Lippitz would agréé thén, that formal abst}act
- 4,. . n’ 3
mathematlcs cannot be‘Tearned dlrectly from our everyday

environment; 1t is’ entlreJy a human construct1o§ =l Howeverﬁ7

,,,.

- . v

',these p01nts pertaln particularly to the sublgct matter of

mathematlcs " In terms of mathematics related experlences, a
Fs o8

child 1n grade eight has spent a 1arge number of hours in” *

€.

- the classroom d1rect1y engaged 1n learnlng thlS abstract

$UbJeCt matter. When one, is’ scannlng the spectrum of

possible mathematics exper;ences, a very,51gn1f1cant‘portion
‘of this range is clearly constituted in thgse classroom
activities. - ; ‘4d‘ o I ;

Nevertheless; the experlences of the everyday 1ifewor1d

4

beyond the Mathematlcs classyoom should be counted among theg

I

potentlafiy mathematlcally meanlngful act1vit1es From

L1pp1tz (1983), for example,_qne also . 1nfers that these life
» ' : \& - > - 5 .
~experiences must be considered injmathematics‘educatiOn:

"bodily-sensuous experiences" are‘indispensable'tovits
tedching. The pre- sc1entif1c experiences that constitute

13

the exper1ent1a1 background whhch ch11dren bring to the
L # L | . B

<
a
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V'tMathematics classroom must didactically be taken into

account when students are confronted vith. the sc1ent1f1c

'view'of_the_worftq
On the basis.of_increasing study and interest in child

development, Brownell, an educatibnalVbsychologist with a

strong'interest in mathematies education wrote in 1954

(reprinted in 1972) that arlth"etlc had both mathematlcal

and_social aims.'and that nelth%r could be emph351zed to the-_

exclusion of the.other; : . -
Instructlon must be meanlngful and must be organlzed
around the 1deas “and relations inherent in arithmetic
o as mathematics., But . . . [the children] must also

45

have experlences in using the arithmetic they learn in

4 ways that are significant to them at the time of
.*° learning, and this requirement makes it necessary to
" build arithmetic 1nto the structure of 11v1ng 1tse1f
(Brownell 1954/1972 . 109) '

N : . ' -
. 5 ) :

Thz?.ks\:jt 31mply ‘an educatlonal convenlence, or 1earning5 ,
fadilitator; the 11nks between ‘the language and operatlons"

t

veveryday life are substant1ve. Eight years prlor to the

above writing, in 1946 (reprinted in 1972)? Brownell and

Sims concluded in an essay entitled "The Nature of
. \

uUnderstanding that in order to understand. the world of

of mathemat1cs, and the language and spat1otempora1 world of

things. procedures1 and relations, the understandlngkof:such

'symbols~as words,Anumbers. rules and formulas was necessary.

b

These symbols were inseparably assoc1ated with the world

-

people and things. and the understand1ngs of the symbols

acquired must include ‘gn association wlth the realltles for

LT
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which thej&g%and; “O'therwise they symbols acquired are

R
~

meanlngless

Te
' . . . : LA

Much -more recéntly, the noted mathematics educatorﬂHans
4’ )
Freudenthal also expressed the be11ef that mathematics must

be tauéht in a meanlngful manner by ;eachiqg even "the most
abstraet mathematlce N ; ;'wiehin ;he»mostrconcrete.context"
(1981 p; 144) Furthermore;vhe'chailenged the’commonly
held relatlonshlp of "from. theory ‘to practlce.' "The right

perspectlve is pr1mar1ly from environment towards

mathematics,rather than the otherway round" (p. 1&6) The.

"students' pre- sc1ent1f1c experlential base must serve as

- ground in the developing_of ‘the relevant mathematics during

the teaching process. Freudenthal provides a further basis
for eensidering‘a potentialfconnection'betweenfﬁ;thematics
and non- Mathem@t&cs class contexts.

¥ .

For Baueré%%ld (1980) too, mathematlcs education is

"deeply related to the man-made world of symbols and

»

meanings, to common sense, and to everyday life" (p.

? .
’ Vi
K

T

He understands the processes of teaching'and’leerning

mathemétics‘to be a distinctive part of both the teacher's
ﬁﬁ ‘ ' ) ' . ‘v ) ) " i
andathe student's life. The Qngoing procesp of learning

mathematlcs requ1res the actlve engagement, from the
sgfdent s sto;keof knowledge," ‘of related subjects and
actions. ‘

What emefges from these remarks is that given the

breadth'and depth of ;ontemporary mathematics,. and its

46
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abstract nature, it is,coﬁréf‘Qbo speak of learnlng it only'

v 9,4*_
-,in anrindirect_manner, and- only from other mathemat1cians,

as>Skempi(197lovhas said. Nonetheless. especially_for_ther'
- younger_student'of mathematics; the revealing of =
'relationships hetween the everyday.environment_and'that of

_abstract mathematics 1s vital to’ the reallzlng of a fuller'

Y

“'understanding of the mathematics which one is taught. The_‘
- ] : -
. pOint to be found in these lllustrations is that while

'mathematics is largely taught in (present and past)

]Mathematics classrooms, 1t is approprlate to hold the v1ewi

i

that experlences_whlch may'g1ye meanlng to mathemat;cs.also

<exist,beYond‘the‘Mathematics classroom; h‘ - h-q
‘SOmething of the extensiue nature of mathematicsﬂ

meanings can be found 1n Polany1 s (1958) dmscu381on of -

ex:stent1al" and "denotatlve meanings.

o

We- may descr1be the kind of meaning which a context
possesses in itself as existential, to distinguish it
especially from denotative or, more generally,
representative meaning. In thls sense pure mathematlcs
has an existential meaning, while a mathematical theory
in physics [for example] has a denotatlve meanlng
(Polanyi, 1958 P. 58)

A consideration of school Mathematics reveals, in 11ght of
the fore going discu331on, both meanlng types And with'
respect‘to mathematical theory, Polany1 felE that
mathematical theory {which in fact grounds even the most

‘elementary-mathematics taught] can be learned only by

practicing.its abplication: its true knowledge lies in our

P



ab111ty~jo ‘use it" (i966 p;'171. In an elementary way,_ the
.proceSS beglns with the earllest applrcations of mathematics

in° a student s mathematlcs educetlon.,‘Polanyi s_statementf,

'further reinforCeszthe claim of ‘the study-chat- lrp_. .
. \ » -
1nvestlgat10n of the meanlngs of m&the&atics must of course

+

1nc1ude but not be stnlcmly 11m1ted to.the actlvities of the

-
t

’Mathemat1CS classroom
Burton\(1980), to Qhon reference has prevrouqlp been,
g made,>speaks to thls duallty of meanlng in addre331ng
'm:mathematlcal actlvity ip chlldren 'She be11eves that -
mathematics (1) 1s 11ngu1st1ca11y domlnated is:embedded in
.the.language development of_chlldren,.and is itseif'e_
1anguage,pand (2) is'environmentallyfbbsed. By the first ie
- meant thatpg dependent reiation between che notrons and the
languageknsed co describewthenbis dde“to'the very

gpstractness of mathematics. As weil,‘mathematics has -all

the roabulany, symbqls, and rules of gremmétical

construction t0'jdstify being considered a languege:in icsl
own riéhtl ""An important.part of chiidren's mathematical
develOpmenc-ib to leern.che correct use of methematical,
1anguage”ggd'co ieernﬁto use mathematics itselfOCOrrectlyr'
(p. 47). Wrth respect to the second point,.Bdrcon claims
that for the'yodng student, the mathematics of the‘world
'ebOUtvue'is part>of-his or’her understandfng of thac world
The ;ype and variety of experiences through which learning

can take place are restrazned by the child s "dependency :



-

.and strﬁctural relévance must be present.-_‘. pg

iy

1

e upfn concrete experxeqs .or, Gﬁt 1east, up oscmllatlon

lr ""'./
between symboyid?and oncregi Ryiry

E ':'.’ *x :';_ bk A .

to take piace, thb peq&e£tion of abpxobqgatg;
P>

a’ .

Educators‘andvothers w;th—an‘;nterest_in mathematics

e . AT : x ;
envisage the fuller understandisg of mathematics as -

&reQUiring-and inseparably Eniolving links to concrete '

context. But is this cdntext“encoungered solely in,the,

Lo

- ‘Mathematics classroom through the description of problems in

the textbook, the diagram on the board, or the provision of

mathematical equipment such as geometrical shapes and

- counting deviceS?"The response, "No," was suggested in the

Lippltz (1983) and Polany1 (1958, 1966) dlscu551ons The

pre sc1ent1f1c experlences of the student, those wh1ch give

rise to the~1dent1f1cat10n of practlcal" ‘and impractlcal"

‘ for example and upon which many of the above authors

- 2,
believe the teachlng of mathematlcs should be based ~do lie

largely outside -the Mathematlcs classroom. :Here there is‘ef
reciproc1ty at work though Clearly the appllcatlon of
fearned mathematics to the "environment" out51de'thev/

Mathematics classroom may aiso'be cansidered to (portiaflj)

‘ ground the meanings glven to these 'appliéation"

experiences.r Still further, both klnds of mathemat1ca1
experience shape the meanings that'mathematlcs generally.has
for the Student.‘ There is thus a,spirai effect, wheré one's

-

pre-scientific background continually undergoes change, and
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7
is'inereeslnglylshaped‘bj one's edutetion;'inelndingv
Methematits educ%;ien; N o

e T : Co
‘Broudy (1971) pursue‘mPolenyi'sinotion of taclt'knqying
inién:eianinetiOn‘of;ﬁthe“uSes of schooling." 'In nzs_ylev,
.thé;é are four prineinal ways in-wnieh.ba-pefsen (P) uses
1eatnings (L) to respond.to‘situations ()" (p. 22l); These
fou;.uses‘ef schoqlingvare: teplication, essecletion.” o

application; andiinterpretation; .Often, severel“of the uses

-are co- present in any 51tuat10n, However, in the language of

bolanyl. one tends to - bg%focal whlle there is only a o' F

sub51d1ary awareness of the others. 1In the context of the

practice of learning the_subject matter; replication_and

4

: appllcatlon occur a great deal in the classroom. Broudy-

B

con51de;s the recelved doctrine" of school education to. be: .
Successful replication implies learning, and ‘only that whigh

can be replicated need be taught. -In contrast to this

v

-‘%ceepted‘assumption, Broudy believes that bejond the school

the replicative use of school learnings is seldom:what one.
T

is called'upOn to engage in. Rarely,'fo} example, is one

confronted with a situation beyond the Mathematics classroom

fthat_finds'the'individnal explicitly being asked enly fer

)

the answer to a problem such as "7 + 6 = ?". Yowever, thé

need to know the answer may in fact arise in the tontext of

\

’_dther situations, thus putting.learnings (L)-to_work‘in 7

‘other uses. Central among the uses:ef schooling, in

Broudy's opinion, is that of,interpretation% This



world, in the Mathematics classroom and outside'of,it. As

-

51

‘pre eminent life use f schooling 1nvolves the tac1t use of

school input that.* hume was, leaTmed focally and expllcitly .

’

in order to further the: understandlng of a 11fe task"' 7/

- . , Y
(1972, p. 225). s

’

From the above, it is clear that Broudy (1972) 1s:

_writing from the perspectlve of someone hav1ng completed

school, and who is now uslng hls'or her schooling in the

course of everyday life outS1de of the classroom. The?e

;

seems 11tt1e reason to suggest that his ana1y51s would not

'-:apply to the current school-goer in the course of the‘

individual's dCtivities outside the school environment.

A principal issiue is the bringing to'consoiousness of

.

~ these events of mathematlcal activ1ty in order mhat the

student may reflect on the extent to wh1ch mathematlcs may

in some way be an aspect of h;s or .her daalyﬂactlng 1n-the

Arendt (1978) has indicated, this is»the'point-at'whith;)"

meaning is given .to these mathematics-involving experiences.

The experiences‘may involve what Luijpen”and'Koren

s(1969) refer to as "an implicit, non—thematic,'

non—reflective consciousness,.;hich‘consists of a simple’
presence ‘to what I am doing" (p. 54). They use.qsfan

example the everyday 11fe activ1ty of the routlne count1ng

'of _some set of objects encountered in thg course of tmf day...

The counting itself may nq; become thematic, only ‘the

> L “ <.
- , iy . 4"



KN - "terminus" of that countlng@ the arr1ved at total does,ﬁ

f)~*?f' : However, as LuLJpen and Koren wrlte

w’\t

,ﬁ ©' . I know what counting is because I am present'totmy act
T : - of- counting. . . .In counting, I am present to my

R ©  coupting, but “when I am asked what I am ‘doing, T place
myself explicitly in the presence of my counting and
glve expre351on to it (LulJpen & Koren, 1969,- p. 54).

.
L4

This state of pre—reflettive consciousnes;, ‘the
"natural attitode" in ‘the language of Schutz (1973)

.gfollow1ng Husserl), in which the act of counting is tacitly

3

'present,-serves to "feed" reflectlve consc1ousness, a 1evel
¥

of consc1ous awareness whlch themat1zes 1ife and on which
for example there isﬁa consciousness of count1ng ,

e Strasse;(kl983) suggests that in a glven problem
requ1r1ng’mathemat1cal solutlon, the method ‘be  seen as. a

R
"P \

&nmans to "'brlise an 1nte11ectual dlstance in ordem'to
achleve soqéﬁ$§&t1cular goal One may be explic1tly aware

Of the employment of these,&?;pematlcal methods, as for~f
a . _v__-flexample, in the solv1ng$mf a given problem in a mathematlcs'
1 . >~

Py .
ﬁtext or. its consdrous recognitlon may be - omxtted, as in

;. L
l
i? the case of kuijpen s (1969) counting
Markov1c (1984) dlstlnguishes between empir1ca1

th1nk1ng &nd theoreg;cal th1nk1ng. clalming the major

;dlstlnctlon, or qualitatlve leap separating the two is

that w1th theoretncal thought the very forms of language
‘,and,hhnught become'the object of'stqdy. Concepts of

concepts and symbols of_symbols.eméfge".(p.-359).

LA



Ennirica11;; wehney countAor‘ﬁeimayimeesnre,;for examplé,.inhi.
| the Mathemet‘ios_. clg’%ssroom‘, in other:ﬂassrooms, or 1n -
'activities"that:occur4outsidelof.schoo1njAburing(thevv
vlearning of mathegetics._spch empirical concepts as céhnting
and measuring are>0rgenized, systemeticelly;pieced inrfn'ﬂ
ordered networkzof such’concepts, and subsnmed dmder an
”organizing system of theoretical concepts. Thus, f";
_mathematics encompasses countlng and measurlng, ‘but rt isg
;more;""Mathematlcs teaches us that the symbols ‘we use 1ng
coungkng and measurlng are positive and negative whole

tfiangles,-rectangles etc." (1984 p.,,

. ¢

variety of experlentlal contexts, and‘the formal'MathematiCS
'gptﬂﬁcan only be 1earned from other mathemat1c1ans. The
‘3§h égon érisgs as to the extent of the fusion ‘of ‘these

[u>

fbr;@g@@athinklng in con51der1ng what meanlngs are held of

. ) iy ‘L).
.. . sathematics while ref%ectively dlscu831ng the subJect
. ', s
o o :' Greene (1978) notes in reference to Merleau Ponty, we

.t ) )~
"=are beings in the- woxld and it is the reality of eVeryday

ﬁfieilife that serves as ground for all our. kn0w1edge. "The lived )

i world must be seen‘as‘the bé&ucturlng context for

v “sense-making of any, sort; %?yh"f(p. 17). In fact, for the
NESTIR 'school aged young{ners;n, formal ﬂathematlcs classroom
s » experiences are ‘a part of the'enery;afulife experlence.
‘“Formal Mathematicq quﬁﬁe- hgmghenixf(l964) has stated, only

e

>
[
-
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‘the individual hasiof the subject. - : .a B

Summary - - - : o - o R

-

e

.

secondarlly related to the "actual world " And certainly

the experlences 1n Mathematics classrooms present and past
potentlally have yielded much of the mean1ng that theser
2

young people - are able to dlscern of the subJect. However

the 11terature suggests that in ‘the learning of mathematics.~

1

involving aS';t does the subJect as hUman being-in:thef

world, potential,relatiqnshipskexiSt:between“formal

" Mathematics experiences,and everyday life out-of-class

experiences and these may also contribute to the meanings

: oy £
. e “‘a - . 3

B

Th1s chapter has presented a portrayal of a number of

mathematlcs related 1ssues the study is concerned with A

brief phenomenologically-Oriensfd description f ‘the

:mathematlcal experlence in and out of the classroom,

R

gespeC1ally as 1t contrlbutes to the development of the

meaning of mathematics, was given. The ?gct*that'the

. l

‘subJects 1n the study\are Junlor hlgh school students,

<

'early adolescents to use the more common'phrase; is

significant; their emergent character was discussed, as was

the literature relating to their attitudes toward, and their

perceived relevance of, mathematics._




" Chapter 3: METHODOLOGICAL CONSIDERATIONS |

I

’

Introduction

ThlS chapter presents an,ln depthﬂdescr1pt1on of the
'.research undertaklng, 1nc1ud1ng the part1c1pant selectlon'

methods, the methods employed 1n gatherlng information, and
the‘concernS'that arose regardlng methodolog;cal o -
relationShfps and Student—researcherfrelationships.» The
‘latter concern refers to the p0551ble perception of the
’-researcher as stranger/authorlty, and to the ab111ty tot

‘-build a sustained discourse on the_students»-mathematlcal

»ekperientes; T - ‘;.-‘ BT R
Yo
Selecting The School

A university professor in'the Department suggested a

2 b

grade elght mathematlcs teacher who might be w1111ng to

perm:t the study to take place in h1s classroom - As the

intent of the study 1mp11ed ‘that it was not necegsaty to

I

‘'search for junior hlgh schools or students w1th partlcular

characterlstlcs, the suggestlon:was accepted. The‘professorv
'inltiall}“made contact~hith the-teaCher,'Mr;AVr, and
conflrmed ‘his wlllungness to partlcipate, subject to-a.more
deta11ed_ﬂzscu581on of the study- ‘:1ts nature, its length,
the potential for ulsruptlon. whaf‘was'to be asked'of the
students,‘and so on, A meeting was held with the teacher at

LA

the school, at which.time such details”were discussed. The

e
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arrangements were satisfactpry.,anﬁ,so the next phas v

studvaas initiated that of formdlly applying for

perm1551on from the school board B

”Enterdng The Classroom"

&

tOnce_such permission was received,'thé-protesses of

. . . Y _

selecting‘the students.and-classroom observation began,h

The intervieus uere to be"audio—tapE;recorded;‘and:Mrr
.V:,:also‘a'schoolfadministrator,:agreed thatjinfornedP}ji
narentar\cansent should be sought, in'additidaqto_seeking

, - e 0 ) R
' 'student participation on_ a Voluntary basis.

There: were four Hathematics oeriods per'week,‘with no

class.Thursdajs ' Because of other neSearcherrcommitments,

bonly two of the four periods could be regularly observed.
The flrst such observed class (1n October. 1984) was marked
" by a br1ef 1ntroduction by the teacher. xhe students were

.told that a research prOJect in mathematics vas. to take

place 1n thelr claws‘mthht "Mr Franks would be a regular

&

visitor, and that vwlum;eers would soon be requested 'This

18

period, and one Mathematics period folloying, servedkthree

‘important yurpose5' L% to begin the(process»of’havinéhthe

lresearcher s presence become taken for- granted by the

’students and teacher' (2) to begin the: process of
L3

‘recognizing ‘the problems of observ1ng,'and of formulating
¥ - _ ,
possibilities for overcbming these difficulties;)and-(B),'

T

L<p
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A0

‘%lated to this, to deVelop avsatiSf‘

recording the observatlons.:

Selecting'The.Students

‘At 'the beginning of the third'observed Mathematics
- , ¢ . E v ’ :
class, one week after havingkbeenyintroduced to the

7 Coe N ' » Y :
students, the entire class was addresSed,and the nature of
‘the stddy was‘described; It ‘was emph351zed that in the
l .;'—\

study they werc. not g01ng to be tested on the1r

<understanding of partlcular_mathematlcs concepts, or on

- ©

their:ability to perform various mathematics operations;‘d
_they were not g01ng to be taught A The students'were’toid
d’that the part1c1pants would be asked to keep up a brief o
*journal of mathematlcs—related events,:and that they would
aiso be interviewed individually on &n approximately_once
per week basis. 4Thd5‘night mean missing a shall?amount’ot._‘
'class time each week (perhaps twenty m1nutes)t and should“ :
this- occur, they would be respon31b1e for the materlal
missed. It was streSSed that participation was str;ctly
voluntary, and'that anyone could;withdrawbat'anw time. |
~Fourteen students indicated a desire to take part and each
of these students was given-the parental/guardlan consent
‘form (see Appendix. A) to take home and dlscuss with thelr

parents. Part1c1pataon was contingent,upon the recelpt of

the signed form.
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The return o%z%he forms was slow, but two weeks

- o :
follow1ng th1§ 1n1t1a1 classroom meeting, e}ght of the

fourteen students “had conflrmed ‘their status as prospective

part1c1pants in the study .

At this time 'a'group meeting was held with all eight
students The voluntarlness of partlcipatlon..and the

ability to wlthdraw at any tlme were again stated "A review

of procedures was also undertaken;'the students were
reminded ‘of the intended weekly interviews that were to be

scheduled, and of thetreque;tnfOr'each'of'thenth‘méintatn
the Joﬂrnal which would be glven‘to them at- the next (and
f1rst 1nd1v1dua1) meetlng At thls groqp me;t;ng at was ._
also indicated that thz etudyvdléht hive to be extedded ’

beyond Chrlstmas 1ntq January,’l985 uIt was requested that
o - A ST ;

they carefully cpn51der th@‘strength of the1t desxre to

part1c1pate over ‘a perlbd'of perhaps tv0omonths._ While the

v ¢

voluntarlnessqwas aga®n’ emphaélzed,.ltkyas al!o urged that
~

any who had reservat1ons aVbut continuxng for an extended

perlqd of t1me would hopefully dgdlde then,uor very soon, to

wlthdraw None of the students*dld 50. i

#

The orlglnal 1ntent whs‘%o seek six Students as
participants‘andrwhen e;ght volunteered. six were‘golng to®°
be randomly selected'fron among them. It was felt that
while six would likely be manageable in a study such as
thisﬁlere night begin to,nrésentainterVieQ echeduling

'problems,‘transcription delays, and difficulties with
. ' P ) B )
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ohservation in tﬂf classroom. .The strength of the de51re of-
all eight students to take part forced a rethinklng, and all

remained throughout the duration of ‘the study

E

~ The sezgction of the students was not made on the b851s

of achievggédi“i “mathematics, sex or age. Of the eight"

. ,) ;v A
b N A_#
' students, six'weTe girls Seven of the students were

thirteen . years of age durlng the period of the field study,
one of the girls was fourteen.

The participants' matheratics achievement 1edi&s, on
the basis of past grades and class test results for this
" year, ranged from "poor'and having difficulty" to what would
_likelv be’considered'"excellentu"

The criteria for selection, then, were eSSentially

( o

-those ef voluntearing and expressing’ a’ w1111ngness to

contin@e overba peg?

Having selectedja grade/eight Mathematlcs class, no other

'of time,-and parental consent.

criteria than these were 1mposed‘on.the'selection of the

students.

‘The Teacher

The focus of the study is on the meanings mathematics
‘has for the'students, the Mathematics teacher, Mr. V., was °
not aiprincipal part1c1pant in the study.‘ However, theh‘
“JMathematiCS d{:ssroom is central in the exp11c1t learning of

'mathematics; Skemp (1971) claims-that one can only learn

mathematics from other mathematicians; that is,  primarily

.

- ) : : . N N
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Mathematics class of students involved in the study.

the Mathematics teacher in this case. The'literature

findicates that . student perceptions of mathematics are likely

to”be 51gn1f1cantly influenced by e methods and attitudes

of the teacher. Thus, it was deemed appropriate to note and

. . P
analyze, at least in a~11m1ted way,‘his actions and

'attitudinal stance on matters related to the class and to ¢

‘Mathematics education.‘ General noting of the teacher

;f%Wities was made’in_thevclasSroom observation.notes.den
addition at-the end of the field research }in-March:‘IQBS-'
a forty minute audio- tape recorded 1nterview was. held with
the teacher to obtain his Views on (a) the school (b) -

Junior high school Mathematics educatlon, and (c) the

<

i

The interviewvwas transcribed an interpretation made
of the discdssion, and a follow up validation session. held -
frew days later, A typed copy of ‘the 1nterpretat10n was

given to the teacher at the validation session, dnd this was

read over and discussed. This sessjon was also tape

recorded. e
Implicit in the'%§ove comments are two points which

should be made clear. First, informal quite brief ‘in~tﬁé--

hallway and after class discu351ons wére occasionally held

with the teacher during‘the time of the research. However,

the recorded interview was nOt_held with him until after the *°
research with the studegts\was.almost'completely over - four.
of the students were completely.finished before the initial.

L
R 4



fparticipating students.' The ratlonale for both was,f

3 PN
. . ot .o B R BN
il -

interv1ew w1th Mr. V.; the final valldAt;on/Imterv1ew fgiff“

Jr",‘ v, _'A,.
L .

sessions with the othel partic1pants were held between the

%
'f1rst and second teacher tape—recorded meet;ngs . Secondly,,
during the interview, the teacher was asked’tOwc hment*fntf
- A, N . S',‘,

the students in the Mathematics class as a- STOQPf'but&wagy #&;2:
¢ i

b _l

not asked to provide h1s perceptions of each of the eight o - @

EEI A
N

PR

essentlally the same: Reduce the 1nf1uence oﬁ the teacher PO

understandlng of the class and part1c1pants on t% wf1~ .

s e

reseaz while f1eld observatlons, 1nterviews, and ong61ng

-

analysis'were taking place. The 1nterpretatlons were t@ be _
as much as p0531b1e an outgrowth of the developing

researcher student relatlonshlp "To seek the teacher s

.descrlpt1ons and. perceptlons of each of the elght at’ any

,point was con31dered ‘to’'bé. 1nterpret1vely 1nappropr1ate, to

be moving beyond ‘the 1ntent of the study whlch is to reveal
the meanlngs mathematlcs has fbr each of the students, and

thus to explore the student svperspectlve of her- or hlmself‘

'mathematically.

The Principal Sources Of Informatlon

'As noted in Chapter 1, three principal means ofigainingn

i DR . B . ) * . ' '
insight into the questions at hand  wede adopted. These

were: (1) classroomvobservations, (2) one~to-one semi- _

i . P . .
structured "Yntensive interviews," and (3) semi-structured

student journals, On the one hand, they cannot be said to
. _ ‘q o o~ : E

fow
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3

fbe»of equal weight. On the other haﬁdfﬂeach can be}said to

be of qu1te a dlfferent nature than the other two,‘thus

allow1ng the p0551b111ty of ga1n1ng 1n51ghts that might

'otherwlse not be aVallable. "In attemptlng to. gain knowledge

% 7

'f_of how each of the young people experlence doing school

&

B Mathematlcs, and of the understandlng that these people have
‘;offmathematics in their lives, it was recognlzed that

..methods that‘%triVe to retain situatiohal context were
o .

«

h important The methods employed in the traditlonal model of

sc1encg wh1ch strongly reduce the 1nfluence of context ‘were

.

judged to'be inappropriate (M1sh1er, 1979). ,Thegyoung

students‘ unique social (classroom) and biographical

-

contexts were 1mportant ‘areas of explorat1on. description,a

and 1nterpretat10n : Observ1ng and descr1b1ng some of the

actlons of the students durlng the process of d01ng school

Mathematlcs, gé&herlng the students own 7eflect10ns on
the1r da11y act1v1t1es in and out of class_hhlch they

percelve‘as.belng in SOme way mathematical, and thirdly,

- engag1ng-1n spoken dlécourse w1th them regardlng their

perceptlpns of mathematlcs were seen as 51gn1ficant aspects

.of the total process of 1nforiat1on gatherlng

The three prlndgpal methods will be described in

~

greater detail later Jin. thlS chapter, other sources of

1nformat10n,-the student records on hand at the school and

he Student Background Sheet (see Appendlx B),.are described

~

below : o . o . ' ‘

¥



~one-to-one. interv1ew held w1th each student

The Eventg‘Log;

" and impr%;sions of the event just experienced were made on

. Cp =
N Foon s
B, 8 e
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o 4
Qtﬂdent schaol records generally prov1ded 1nformat10n

.’/

,related,to past academic achievement. However, these data

~ o

are not reported verb ?%‘; They were used pr1mar11y as a

- R

check on- some of the 1nfofmation prov1ded on the Student

Background Sheeta' Th1s sheet was complete& at’ the first
: l 'ﬁz

-i"-

Informatlon from all sources is 1ntegrated Ln order to

s

_enrich the blographlcal p1cture presented of each student

b‘ S .
. 4
,’ .

nd Personal Journai

The researcljer kept a log of all actiyities related to

theyresearch: aljl visits to the school,.meetings_yith the

advisor and otkers rfegahding the research, and so on.

A personal lso kept wherein reflections on

~the study - itslnature;fthe shape of its unfolding,
‘consultations with . others, anddfeelings as @ researcher -

were put to paper. 'This'was‘not maintaine@ on a daily

. 3

basis, but rather was taken up when there. was a. felt need.
:h

In addltlon, followlng each observation perlod and .

~interview, personail notes expre551n&‘1mmedlate reactlons to

3

the observation notes and the researcher interview question

-

sheets. ' o : ;

. P N
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Thelfirétuggéthé threefhain‘épﬁroaches.,élassréom,
sbservation, focﬁéed Qn‘the‘éctidns of the pérti;ipéting
fsthdents, although the general;classfoom éctivities vere‘
. 51$6 ﬁoted in ordef'toihe}pbprOVidé_contexts in which to
_;ntérpfet tﬁé actions of the éight students. Observation
.providés one with information-reggrdihg';hg,ﬁxternal.'
béhayiour,of-tﬁe stud?nts. aithﬁugh interprétation can; and
ddés, becohe a considerabie'part.qf the nbte-takiﬁg process.
Exterﬁélsbehaviour reféfs'to physicgl actiohs observable by
an individqal“sitting within Q few m;tres of the person. and
haQing a réléti?ély unobétructedvviey,j;nd-to‘any sbeech or
other soundé madeiat such a levgl as to be audibie Lb that
same individual again sitting.within a'f?t metres of the
person. ' '
HIdeally,'ip,wonld have been useful £6 be present. in
févery Mathematics class to bbserve the activities of the
‘4s£udents/in thé-study. There wére'fouf Mathematics cléssesb
ﬁéf veek; Eonflicting schedules limited the regular
observing to two Mathe@atics pe;iqu each week (see Appendix
D), A totalef Lweﬁty-one Mathematics cléssgs were |
sbserved, sixteep-of tﬁose following the sélection‘of the
eight partiéiﬁating_students. vaservations were
;discontinued at the end of“January: 1985.

Thé:purpose of the observations was to provide further

infprmation.on,and insights into the junior high Mathematics

64 .
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claSSfoom-experience generally and for each oftﬁe

participants partlcularly -From.the observatio were ‘'to

arise contexts, ‘event desérlptions, and 1nterp .tions'upon
which to ground ‘the 1nformal interv1ews with each of the

students. 'The’actual:Mathematics materlal content of the .

class %fs in many ‘ways only 1nc1dental to the study,'

glthough its potentlal for 1nf1uenc1ng the attltudes and
(Jctions of the students is acknowledged;
L . ) . hd

The Observétion‘ReCording Forms

‘Before the'eight'participénts were selected, classroom
time was spent dev151ng and trylng out p0351b1e forms on
_which to record tbe notes. ‘What evolved was a form which

permittéd the tgmpbrall&—based,recqrdlng of the actions of
each ofvthgfstudy~paf£ici;§nts;walongNwith provision. for
de&crﬂPtion of the ongging-éenerél class:dbm'acti;ity
vcbntext.-,This in turn was Brpken.into‘two parts: (1) The

formal. or teather—préscriﬁed actiVitieg, énd (2) The
4"actua1" étudent‘acfivities (inia collective context).
Student And Researcher - P051t10ns During Classroom
Observation

The gight»selected‘sﬁudents all sat }n the same half §f¢
the‘;oom. and several in’fact_sat,ih two adjacent fows.
(See Qﬁpgndix C for a sketch of the classroom, the location -

of the eight students, and the observation position.) The

a3

'obseriptional post Qas in the back of the room;tmost'of'the
. ""_' . "’ . ¢ .

. g
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eight'were in pronimity tohth!e poeitionofiFrom this vantage
point most of the students could be seen quite well and
-only‘thoee.whO'sat-near the front in the observer row
' ;proviﬂﬁa_a‘significant problem.' It\uas;possible.tofmove-to
the adjaeent-seat.in Rhe‘next‘f%i»in'order to observe these
“people better. This Qae occasionally‘done,nhlthough'at‘the
recognlzed expensetok the sacr1f1ce of some observational
quality of those who now set dlrectly ahead in this new rowo
It‘wasvnot easy to. see 7'a;d writei-“what 511 Qefe doiné at
any glven time, but the procedure was felt to be quite

-adequate. - Thls was con31dered to be the best position,

available for observing the cless,

Obeefvation ote-taking And Interpreting The Notes

The notes taken in class tended to be quite brief,

usually descrlblng the percezved actions of each student at
that #ime, along with, as noted earller, a short descriptlon
of the formal classroom act1v1ty. .and occasionaivnotes on
'whatxthe general student group appeared to be engaged in
d01ng. There ‘'was not a continuous stream of notes in every
column; often the nature of the activity.of'the teacher'and
"students did not vaty greatly for e‘period of»minutes. bThe
amount of student_ectivity did vary/substantielly et'tinee
between the eight_perticipants; the“ie&el of observed.
_activity was chetacteristicallyrhiéher for'some than for

others.
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- The personal questions of what to note and how-to note
arose frequently It was difficult at times to adequately‘
deacribe\jfat a student wvas thought to be d01ng Often,
“5interpretations of student actions were recorded along with
-brief descriptions of behaviour, these seemed more.
‘meaningful than noting only actual phys1ca1 behav1ours. . On~
the other:hand, one has to be cognizant,that these are

interpretations‘ .The "wonderful.human quaiity"‘of
8 ’ﬁ
8581gning meanings to- what we. see going on. around us" can

:pose something of a problem for the researcher (Wolcott
1981). 1In this capac1ty "w " have to be able "to- recognlze
dthe difference between what we have\éctuallx observed and
»what we Eﬂlﬂﬁ it means, what we hgpg it means, or what we
'h insxst it gughg to mean" (p 261) In ather-words, one must
'-dbe c“sciously ‘avare Cof what one is writing in regard to o
those student actions observed and ask actual_behaviour'or

interpretation? McCutcheon (1981), followinngyle'and'

Veertz, refers ‘to the descrlption of student phy81cal

67
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-

-

'behav1our as thin description,' while the possibilities of

thiek'descriptiO“'" the'interpreted social meanins_of the‘

student actions,'are many. TheSe*were certainIy issues ' 7
which confronted the researcher during the field study and
_could not bejavoided.: Interpretation ”as-the;critlcal
.action here, with the researcher the 'perceptual lens

through hich [t ] observations are made and interpreted"

v(McCutcheony:19 1, p,;9).

e : B A
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Notwithstanding the concerns regarding the note taking
and their 1nter%$etat1on, to reiterate, one: of the purposes

of classroom observatiOn was to prov1de a8 near- immediate.

~&concrete context 1n which to discuss the nature of

N

' mathematics, and the student 's doing of mathematics. They
were to prov1de a partial ba81s upon which to carrf on the

weekly semi- structured 1nterv1ews, andrit is this, the

-:second of”the‘pn’ncﬂ means of galning datsa, ‘which is now

. )

. taken up.

Semi-structured ¥

e

e Interviews: Introduction
ey : ’ ;, . ’ o

The interviews with each student were the primary

. . - . . B . ‘ ",. - v . ' i
source from which an interpretation of the student's first
‘order undérstanding of mathematics was developed.

The potential difficuities of an adultlstrangﬁgfin a
‘ . - ‘ . N .

schooIISetting attempting to develop a rapport with each of

the young adolescents, especially when the focus of the
conversatlons was to be one such as mathemat1cs, Were

..

recbgnized There was a def1n1te personal concern about

v

possibly being perceived in a quasi-authoritarian rcle,
ciose}ijtied taftheiteacher, perhaps even seen as‘ﬂteacher.",
It was'recognized that‘time'te'establish reiationships was
going‘te be required. A-secdﬁd;"related-area of concern'was
'the.question - no matter how strong the student researcher

relationship became -:of the’abillty of ‘the students to-

dexprese themaelves; tolreflect upon and talk at length d



S
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A

»

- (1977) as "intensive 1ntervLews

.the discretion of the -interviewer,

' ! -
1]

in;deﬁth-about their experiences, botn the.uery-recent and
thoSéﬁdQ the morendistant past} to talk about "d01ng
mathemat1CS in class and at other times. The t%?e of

interview,,the tlming of these dlscu551ons, their.setting,
l"ﬁ o

. § v
oand the partlcular way each meetfng evolved were among the

L4

issues seen as crit1ca1 to. the successful unfoldlng of the

.-‘
research Loz -_ﬂ' . S e ,_-wv IR .
R ) ’ ’ “~ o v ;o

With reqpect to the dlscu551ons held in thlS research,

as much‘%s ‘inforpality was str1ved for,'a certaln formallty

.
)  n

'69h

remalned They were'scheduled ~aud;o tape recorded and'each

o

‘ se951on began from Salthough it did not necessarlly proceed

e \

accordlng to) a p;e estab11shed agenda.a The Torm of

.

'f‘h

,intervuew& held are'b descr;bed 1n W1111ams~n et al
R B )
' .ﬁ;

" W1th1n the range of

,,\

-interViewing technlques whlchlthey consider as'"iﬁtensfheW
are tfie semi- structured 1nterV1ews,‘ 1nqu1r1es in whlch

‘t

- certaln que;tlons a.e asked of all respondents (either. 1n

I's .

structured or nonscheduLed form) but also onher mnsrructured - &

3 .

. questlons may be asked\as well"'(p '176)a At\ense of trust'

- and a cont1nuously developlng rapport between researcher and

B , .

he f

"those, being interv1ewed are 1mportant aspects ofvlnten51ve‘;'

i Y ) 1
interview1ng. =In addltlon, 1ntensrye‘1ntery1ew4ng‘may
. 4 t-A

. +

nvolve holding several such se351ons. Flexibility is

/

: another ma jor” feature. WhaL quéstions are asked when they .

are asked, and how theyvare,askedua ‘allzmatters left to
. . . LY D" o - " L "
‘A "sense of reciprocity

-

(o

£Ia



is considered vital betweengthe{t@oiparticipants;'it is'in
v -u_this sense that one -may envision. the interv1ew as discussion
a0 _ . o e

also, As Williamson et al,'state, "The quality of the

incipient relationshigt(or emerging relationship) between

1nteigiewer and 1nterv1ewee is the cornerstone f the
; '.

/o .1nten91ve 1nterv1ew1ng method" (1977, p. 165)
: - Patton (1980) prov1des further insight; into conducting
V-foualitative 1ntery1ews.“ ﬁhe 1ncorporation of several of his

\;.ideaS’into the discussions'was attempted._:It was: difficult

€=¢§9fd9.ﬁhfs on a{consistent baéis; however, and while, fbr

[}

exshple, a strong effort was-made t Quest1on-in a ' truly

D

_,opgn;ended”fbshion" (p. 212),'and‘a oid leading .and L

.- ;unnecessary "dichotomous;responSe [ye&/nd] qudStioné",(p;

213) as much as p0551ble. that effort was not always
v . ,
completely successful Indeed at times questions of this

form seemed~useful and necessaryp ALk

' - \.V‘ . v . S . o _
 Five, 'fifteen'to‘twenty-fiVe‘mihute intervieWs were
. N : : . N : ; ) P .. \ .

held w1th 51x of the stud@nts, six surh interv1ews were held
. . ‘ Co

> ..‘

¥ w1th one,»and seven wiuh the eighth person (aee App

K4 [ , 9.. .

“.‘Hiif“ In adggfion,'a.thirty to:fortw-five minuﬂe finalhvglida

: . { '1nterv1ew se351on was’ held w1th &ach of the students.-[.
Ve . . Y 3

ST w111 be sa1d about thlS finaI se551

‘__l_ater=

[
« v

rSChedulinnghe Interfews“ -‘}.
, v. ', l", o T |
The two days of observation per ‘week were separated by

”one'day. Tt vas or1gina11y planned then, that on the day

et N S . K3



. - Th‘, :.Ti,,._".

"restrﬁctlons placed by the teachers on whlch classes the

-«students could be excused from, and the adm1n1strat10n s

R &

©at lunch tlme. woul have been preferable in- ordér ta\reduce(i:>;"

"own and scheduling interviews at such times would R{obablyv

71

in,a sequence of four consecutlve days, the pattern
A .

 was to be: observatlon, 1nterv1ew four studeAts,

: observatlon, interview the remalnlng “four students.  Each

student was to be 1nterv1ewed for approxlmately twenty

minutes once each week, and the observatlon in the

/

Mathematlcs class of the afternoon before would serve as at

. least a part1al ba51s for the d15cuss1on.' However, thehz:n B .y

o
enlargement of the study group .size from six to elght the

w.* T 7
¥

,:*reQUest ‘to Juggle or rotate the 1nterv1ews i® order to.

_'reducelthe frcquency wrﬁh whlch a student was taken out of a

. ; \.‘_'-| - o ,_ ,
part'cular ceurse meant a substantlal rev151on of those o

A B Sy

~original plans. Personal researcher schedullng problems

*

also played a nple.’ everthelé\s{ the : 1ntent10n to ;j!: ~*f‘7

LY 5 ' M ﬁ . 'e' .
interview all students (at least) pnce eaCﬁ week was st111 s
o e o g P SR S
;aursmed.~ CT e, -t P ! A f.v,M’ o
p X . 'Y - - f? ) '\ o - . -/ . v R

.’, s

- . . u . :\I‘ - ,h) N B . \ “ .’ ).,’\'- : .',
. Out-'or class t1m’és, ch as h&ﬁore anc$ afte %éh ol and - ‘ )
. . , ; . . . .

‘“hthe disruption, and reduée the feellng that the student was

3

' o

emissing class. It ‘was pointed out at the beg1nn1ng by Mr.f

V., though, that the students regarded the out- of- class
A ) .

tlme, especlally before and'after schoolv very much és their

‘e - -
. ST o,
. . )

¢

‘- (. . : -
; ’, . < ) . : ; ]




not meet with puch-shtces§; ‘This_essentially prdyed%to be

.

lunch~time discussions.

AS'the field;work progressed anethereproblem arcse

,that was to affect the 1nterv1ew schedule* ‘the time invdlved

in transcr1b1ng and analyzlng 618bt tape recorded interviewg

tran5cript10n alone. Keeplng up proved difflcult ‘and an_

*

’alternate 1nterv1ew schedule plan was 1nvoked after the

-

Four of the eight students were met with

o

PO B

4'.
-Interviewsf‘Their Changing Relation To Obsérvations

b}

The necess1ty of having to hold the 1nte?v1ews of, a

2 Ps
- 2

, whenever they could be-scheduled" ba51s had mo;e‘}mportant

aramlficatlons for the.nature dT the relatlohs p»between the . %o -
/ %

I i ] hd "y
£ound that the stuﬁents récall of particular eyents thaf

odturred was’ rather 11m1ted un%ess 1t:happened to'beﬂ‘

extraordlnary in some way._ Their ability to recall and ‘QQ

time durlng Lhe'class_was decidedly limited What tended to f

-
happen was a deallng in qu1te general recollected

\ . [
l‘,

' correct,,although some limited success was had. with holdih.i

'ueach veek. Twenty to twenty f1ve hours was required for the

4.

" x”

V'V £ s ) », s
elassroomrobservatlons ahd 1nterv1ews. Jhe ci s,
- i P . s . < “",.A 4
relatlonshlp orlginafly env1sroned became strained. o

! i ° ."v K ' '/"

FurgperTore, even when the subJect of qpnversatlon was»some
. ‘“’ "':WJ
aspect pf tbe ﬁteviouswdﬁy s observed class, it was often

- e
verballze what they had been thlnking about at any point in

oy

72
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/ .

1

. ‘ ‘_ . . ‘ ) N ’ ) . B - 'A
impressions of the class during various periods of its

“duration.
. RN

.Thus, the relationship between interriew and

observation had to be somewhat reconceptualized
‘increa51ng1y the f1e1d notes on the observed classes came :”f*f

less to be seen as a source of events ugbn which to base the ‘J"'

-
-

The focus of the continuing observationSe

.,

: shifted more to ways in which they provided a- developing

idterviews.

view of the student as--an 1ndiv1dua1 <in thegﬂathematlcs'
o :

blass. Thls p1cture was used to help in decidAQiathe

L N ¢
S "jparticular nature of some of the,questions asked™at the

The,ong01ng observatlons also servéd as a means

SR %wkﬁtervieWS.,
a

[}

'of acknowlpdging the researcher '8 continued presence and

n"‘“
"

Qginterestzln the students between 1n1erv1eu t1mes.

~r

T i ) IR
. . - ' The Intarview Setting o st ¥ : o
. . . LI Py . . - x". o ; i - . _‘. ,: [3 ‘ L
S N T R IR LT
Something of an evolutiOn took ‘place in the manner in =~
. \ .

« .
i 1 « -~

P - .
S iy 'whioh the settings for the 1nterv1ews were arranged e
P ' S o .
PR “1nit1a11y they here conducted 1n an empty classroom around o
% ‘~¥' T ﬁ‘,a = b o o X ,‘/ ' S v N 4;_} i
R the ﬁeaCh¢r S'deSk.‘but this soon was recognized as being .
. : gtv-*;é e Ot ..’“ A » \ _<”_

Rather than breaking down p0851b1e barriers.

too fbrmal
3 \:,.

P N

%hé?q yas«concern that the arrangement m1ght be re1nforc1ng

rd

e " them.. _To- aid “in" the reduction of the 1mpre881dn of adult

) U'{“h‘reéegrsger;:s stranger/teacher/authority, the interview
TVr,venue was shifted to (1) an.empty classroom w1th both the

> : ~.student and researcher’fitting‘out 1n the student desks; or



’V

-
.

_,o

The First Intdiview L Beg}nndp

-

a“" . o 4

74

(2) a smail ‘teacher workroom, with the student .and

.

s

rbsearcher seated around a table. To what extent the

R

doubtedly.'it varied from person to, person.

1o 13

hough,‘that‘any,impact such anﬁenvironmental

/.

.
~ l»-

By'thé time of the first

‘ ¥

de51red reduction was effected was difficult to discern,

It seemed

shift had on

he TelationsHip, on_trust and.gpenness, was positive. .
"Relationship

¥ndividual $nterviews, the

class'had-been observed %ix times,}and one group’meeting had

been held the prev1ous ueek The'firSt“interview vithreach

® o "";y

fwas an” 1ntroductory oné dealing almost entirely w1th two

“the %de was;again rev1ewed.. In addition to covering some
Jngi"

lmeeting,

T

)

s ",
'with tape recorder and micropbone, was underuay ..
IR ) EE g I o e . s " N L . . ! - ."_: '),.
o \z‘- w& I N » w . ~- o S e IR ; . MRRRANS
L A PR S - o N
The Ensu1ng Intérv1ews e : oy N
. v s . [ . . : A ‘ . .
'ﬂ . ) a s . -- -, ".‘ 2 (, N . N X ! . ,‘ . .

,’9 .

~

top1c5' handing out and eXplaining the Journals, and having

3

each complete the Studept Backgnound Sheet., ﬂhe nature of nf-

N -
*d,

N q.
<

‘ .
ef the b851c“"groundwork" of:the research progess at this

x
-

\ ;o

L
-

a

1

1t-also prov1ded-an opportunaty-to experience the.

1nterview 51tqat10n° the 1ncipient relationsbip,-complet

¢

time the students were extensivelyaengaged in

answering questions about mathematics.. Prio‘

there was a con31derab1e amount of reflection
- A ‘ . ~

'}»important‘questionsiof where‘&nd how'to begin

~
)
.

P The second one to one,inten51ve interview was the firat

conversing and

to the meeting

R

fhewdiscuésiont~'

on the. I



e
. . LT L
of mathematics. It seemed a reasonable assumption that the

subJect alone might not be sufficient to sustain or
encourage ongoing discussions. ‘The nature of the
interviews, their setting,ttheir conduct what was said and
how it was said all appeared as‘vital issues to ‘e attended

to.

This reflectlon meant draw1ng upon a "primary intuitive

underStanding wh1ch Strasser (1985) refers to as

]

"Understanding I" gained through those‘past pre- theoretical

o

~experiences one has had with young adolescents. It meant‘

reflecting upgt what one has seen and heard of these'

particular students as one has sat; 1n the classroom

‘1 .
N

observing them, and has talked w1th them, first at the group

«

'vmeeting, and then at the prevmous Week S - ind1v1dual {

© o interv1ews' These were. young teanagers who, although they

had volunteered to partic1pate¢ were ‘to be confronted by. an - -

PO . 4

adult stranger who w1shed to. talk about mathematics

experiences.' The underlying quest;on was always"What werei

the p0531b111ties for extended meaningful discus31on7

P
s b A
c e M, - 1 e : i . i

?g}jfj‘ - This was not, to be a single structur 1n£erview durang

- B . - .
>

which the students ansVered a series of attitude ‘to-. | ;'

A

- . e

h”ft mathematics type questions. N relationship had to be

. 4established This firsx.meeting,devotedoto discu551ng 3 fy
f‘mathematics had to: continue to, establlsh that relationship

".jand toQQVoke‘continuing interest in”the‘study; Fifteen'tov

:thenty minutes passed quiekly. it séemed very littie‘time .

[y

oy : E



wo :durih
~ )' <
1f0!‘ S
,'defln
N _vthe r
A )7f;T t1me
ﬂtire

I '_same

g wh1ch éb probe those mathematics expgriences. TYet:

ome perhaps it would be ample. St111 there seemed'

1te 11m1ts to how slowly one could ‘move in conducting
esearch there were pract1ca1 lim1ts to the length of
of the field work : The students; many at leastv-might

of the process. Th1s process had to evolve, yet at‘the.

»-

t1me it ‘had to appear to be evolving 5 positively’

M 3

R These young people must be made to feel that they are really

-?“jd01ng somethlng. 1dea11y they should reach the point where

. . theY

mathe

studyt

ordér

was S

L . be;carr1ed'out 'emph35121ng the1r 1nformality and

encou
: : need

1nter

N preseWted w1th a famlllar scenario, one which occurxed each

'schoo

.y

want to share thelr experiences w1th and ideaa about

<

mattcs; The 1nterv1ew dlsCu551ons were critical to the

Where does one- beéga w&%h the interview process in
¢ £ ‘

that such a p01nt is- reached and reasonablyvqu1ck1y?

-

The second 1nterv1ew 1tse1f started slowly Some time

pent descrlblng the way 1n wh1ch these se851ons woul'

s

-
~

raglng each person to take the1r.t1me in reply1ng lf
\

be.? As 1t was consLdered 1mportant to begln this A
v * - ' y—'\
v1ew w1th each student 1ﬁ 8 s1m1lar way,_each was then_

.o . g ¢ .‘ i ‘, ‘

%

1 week for them. [ ,le-. . S 7;4 le‘

5

Suppose‘yop are.sittingvin enother class; and the bell

goes to end the period. . You pack up your books, and
leave, You realjze the. next class is Math; & minute or
so later you arrive in the Math class and take your

- seat, The teacher steps forward and begins’ to talk.. I

would like to stop thingg at that’ point‘ and ask you,~

. What's .going through your mind probably at that time?

How are you feeling about.the fact that you are in Math

.

»class and about to begin another period of it? B -
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> . -
4 ’ C : . . . . ‘R
s . S

Thisﬂacenario'served as an opening gambit, one which
_hopefully was concfﬁte'enough that the students could relate
e refleétive thought on their .

ide a common point from wh1ch

"t it, vet which‘required st

part. eThe 1ntent"was to'pr
to start and which related to:’he research 'On the basis of

the fesponses, further questions were formulated and . asked

further aspects of the scenario were developed when it'

seemed necessary,ln order ‘to malntain»th 1scussion. Such

"an approach was used because it -did not
threatening. - To begin with direct que
Mathematics'class was considered as. pos} gPerore of a

possible threat thus belng counter- productlve to a

_deve10p1ng rapport _ Whether or not thlS last premise was

), -
¥

va11d is an opeﬁwquestlon however,‘lnasmuch_as attemptlng to

PR - - N e

_ place oneself idto a hypothet1ca1 - even if'often similarly .
lived e'situatlon 1s deflnltely a challenge for anyone N
' Con51dgr1ng the fled&l1ng nature of the relatlonshlp,
'the approach taken seems f‘\have been adequate 4The., 7
”responses varied,_as d1d‘ﬂhe openness and ease with which

‘.

the students repliedf but it appeared to have prov1ded a

» .
[ H w C s

common means of heglnnlng 0n301ng interview situatlons with
&1l of them. | <
For'reaSOns:of"matheuaticall&erelated-biography, one of

e #

the maJOr tasks vas to get to know the. student t04know

ﬂsomething of his or her 1nterest§ and act1v1€des outside. of
p

clasg - including.those outside of school - that he.or she L

'.-',‘ 8



P

- d1rect bearing on the research aims.' It was of value in

- L )

_took'part in.. This extended to knowing such things as when
and where they did their homewo:k. ymether or not. they had a
comput‘E; and if so, how 'and'to what extent they ‘used it.

. 3‘ -

‘.These topics were. seen -as serving at least twq-dmportant

functions.. First, most of these areas were- thought to be

'_.topics on which txe students“could talk’relatively“easily.

They were seen as means by which that vital sense of trust'

and feeling atzease Wouldcbe developed mre quickly.: It was'w.‘

hoped that in some:way they'conveyed,a‘message'of interest

»

in the students as persons.. .

Secondly,'such knowledge was considered to have a
£

o -

-~

terms of coming to know more of each perSon, of enabling the

creatlon of a’ p1cture of each person for the reader.'

P

' Addltionally, such 1nformat10n had the potential for

revealing the places of . mathematics and for further "f

..

vprobing; it was: con31dered that the responses might serve as '

»

*a b351s for more questionsa Thls proved to be the case;
N S . : v s oo

v

,often.

»

- ~o s Lo M v . . . “~
'-‘;,«—«ﬁ : o . . - — R

At least one obse:ved Mathematics class was D Q‘:{‘

3P9C1f1£811Y dISCU,.ssed with each of the students. Thisf L

[ -

“discuss:0n was begun by asking each student to briefly'

L ‘e

deseribe their whole day at school and then the Math%ratics

class in‘more detail. The intent was two fold to gain

i

@further knowledge of some o£ their in- school activities ‘and

their feelings about some of their other subjects, and to

"

£y ) i T

R

.«



£

-

Ed

' provide a means by which:a discussion on‘such:mattera could

7

be more easily, concretely. entered.

"When the Mathematlcs taught in the class was discussed

an attempt'was made tovget_from them an understanding of how -

they perceived their,history in t rms of mathematics

what it was like doing

learning. The talk.extend
Mathematics now andlwhat it was like doing it in earlier

years. They were encouraged'to‘reflect upon the current

'experience.'and to“rélate_jhat to past experiences,'in‘order

Fe

of "d01ng mathematics may have changed w1th time,'and of*

A

“the major challenges. Coupled with a degree of

"y

how their anderstanding of what mathematics is may have also

A -

changed over the years of schooling

‘This was found to be a very d1ff1cu1t task, and one of

K
r

2
. ' ‘o
unhaturalness about the 1nterv1ew s1tuat10n was the

KR

A
,students, apparent difficulty in recalling and reflecting

L

upon their past experqences, even those as recent as, the day

L

before. Recollection of detail and especially of how the

KN : St e e

person was feeling as a consequence “of. wﬁﬁg me or,she was

doing,vwas problematic. It is questionable, though whether
it was totally a matter of the students not being able to .
remember. It is possible that in some part the problem lay

in their struggle to search for the words with which to

f,express themselves,_and in feeling that they must in

v . . i PR
.. . . . .

3

~to provide some indication of how the continuing experience



%

' .onés to glve, the words they perhaps belleved were wanted

: : ¥
interpretations of that'ynfornatlon; and

§harch1ng for the word to use'in response to the questions

i

'relled upon adeﬂuate understandlng of what was meant by the

‘question. Thls too was’ p0351b1y prob]ematlc..(See

&

Appendifgs I and J for examples of 1nten51ve intervxews.,)

‘Re.%ospectlvely considered,ﬂth;;e‘here four mainvtypes

of questigns that were generally asked of the students{
(1) gené??l framing questions, introductory to a thesme -

that wa;:to‘he'pursued' ) ) I e
, R 2 -

(2) questlons wh:ch sought st dent interests, actlvitles,

and backgroend i.e., bLOgrapklcal 1nTormation,v

°\‘,
'(3) questlons which’ arose dlréctly out of preV1ous

'observatlons, 1nterv1ews, Jdurnal'entr;es and personal

researcherbnotes regarding the particularﬂstudent, and

v o . ’ B

. ri'.

(4) questions which arose out of the research activities

;Qith'one sfudent‘whfch seemed appropriate to aSk'of the

K R ) P . L ) N

\ - . 4

others.-« S - N y

ot R l

—_

» of questlonlng or dlscuss1on varied wlth the student and

an ‘inter retatlon of e person's understandin of
P p 8

The researcher percelved fru;tfulness of a partnculdr 11ne

-

'w1th‘the‘QUest10n itself. o \ = o n ’Pf'
, Lo . ' N

.The Semi-structured Stiident Journal "~

s

80-

e

The Journal served as the third maJor source upon which

“mathematlcs was based.

i . . : ~ LR

v
vy
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The journal was a small booklet.:‘(See,APpendix G for a

reduced version of the'stud& journal and anieiample-of each-

,student S entrzes ) It was-designed go be written in daily,

in part by answerlng the speciflc questlons asked -and in

%3

part by makinﬁmhny comments the student w1shed on any

matter.

The Journal speciflcally asked the students to dlS%ﬂSS/////

-‘.

utheir experfentes-with mathematics outsjde-and inside the'
'VMathematicé class. - In1t1ally it dealt only w1th external

v ' _experierfces, however, it was. mod1f1ed shortl) after the
Prpmacd - e WY . . o ‘ : v
.research got underway‘to ask students to "also describe and //’

react to the dally undertaklngs in class 'In addition,

i

there was a place for the researcher to make comments and

askvquestions;-i o o v

.

él— . As: w1th the other two prlnC1p€1 means of gaining

knowledge of the student ~the journal was an 1ndependent

'sourcef,capable of providing informatioh_not (readily) o .
“available through observation‘or'intgrviews. However, one
; .. | . » . . T

YJOf'itS'purposee was aleoﬁto serve in part as" a baeis‘on

| whiehvtofconduct-the intensiveiintervieuséuith each Student.
It empha51zed the brlef description, the capsullzed reactlon
and feellngs about a. matter Thus it was qeenlas hav1ng |

value pr1ncipal&y in, its ab111ty to provide the seed - the

....,\

object to be- placed at the centre of“bhecconversation, as

.

: 'Gademer (198& p. 361) recalled in the Greek sense ; to be

hdiscussed more fully in thn 1nterview.

g9



‘The jourmal had éjstrong similafityftorthe’

teacher-student journals now found in some classrooms.
‘. . : . N ,

'Craié speéks ofﬂthe_yalhe'gé}these latter Journals thusly:

el ; . : I ] o :

L TR P g}_ ~ By making written comments in student journals, AQking

' questions and encoura%1ng written response on the part
of the student, the tegcher can make the-journal
experience a two-way street . and enter into conversation
with the 'student in- a manner which may help the student

. to think ‘more deeply and respond.more honestly (Cralg,

. in D1116§ 1983, p. 377) . . S

- . R N .
_— - : . . ) , . - - -
. T .

The journal used in ‘the study was more structured than
AR 2o e P ) b

.g&étCraig joprnal with the same.qhestions beihg asked ..

'the students to reflect upon and respond to thelr .

'h@mat;cal experlences in an env1ronment of tthr own

v
-

.Lﬁe 1nterv1ew; Tt was/also_an opportunlty to dally capture

the expefiences of mathematics, sometblng whlch the once—

perhwéek ‘and then once-per- two weeks JnterV1ew d1d not'.:,

o .
- ‘

espec1a11y lend 1tself to.‘ Thnrdly,'itnuas seen as: an '-J

opportun:t) for the students to wrltg raﬁﬁ%r than spéakbz

,about their experrences, to have the time to search for the

.-

/

. S words, and then to put themlon paper. It wa% thbught fhat
. et . - s ) ‘ . . B

for some this might be an easier medium,than the orall on-.

¢ i Y-

. - =) ) . . e e
the-spot" tape recorded interview. :

Thé journal was laid out in sections, and during the.
“first individual interview, each section was carefully

explaihed as..to what was meant.by'the,questions'and

- g T~ s
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. statemPnts found there. ®%he general nature of their . .
N ‘ _ ,‘ ' . _ : . ;_73 .
responses-was discussed, and-it was requested _tias. as much
TP » w o ot : ’ v . v

) R . m' . ’ B i . T o .
.as.lpossible, entries be made on a daily basis. -While tggy
' : : : S s e
o

Tl A S v s . e ..

-could be bripgf, the'students were entouraged to-be .
S e A y T o co

thoughtful. > No criteria were provided to guide the .

-5 ~

participangé-ﬁh depid%ﬁg-ﬁﬁethér they had "dpné méthémaﬁics"*'

v

L . . - o ) ;
that day. iThexe %gsknp discussion with the students either

about the possible uses of ‘mathematics. * The understandings’
L. , ‘;J"v,' . ) j o

_6f-ndoing matﬁematics"'ﬁé;e~left to the individual, to be

" taken up -later by direct duestioning im the journai,iqr

dufjngbtﬁe inteqéive‘inférviemé.
‘Othef,impértant ma{ters taken-ub’deéit with what'mdght
Be the Bésp time,of‘fhevﬁéﬁ éo write in the'jéufna],\aﬁd
‘whétﬁér theyiéﬁpuld ca}fy‘iﬁ with’them'vr.iéaQe'it.ét home.
The choice ??s again left to the étudént:' A§_we11; its

. . “ . X . . . . . 3 : . N ’ .
private hature was stressed; the students were requé?f%d\ybt

to discuss with thq Cther_scudents what they'were&wri;iﬁgfin
: Vo Lol - S g o R
‘. H . ".1‘\; . . 8 . . .
1 t_,' . . B Y L . . R . )
- o an"i . o o . co S
The-intent was jto take the journals in each week, -and .
‘ - S g PN N . ' - . . ., !
they would be returned @s soon-as the student-written L
contents had been copiéd.. In actualjty, these collection
Ty '.,‘._.' ) R c o ]
times varied substantially from stud®nt to student. -
’ .‘ . t N " o ‘ ] LS
The. Student Journals:i Reflcctions”on Their Use
® The extent to xhich the=journal fulfilled its intended

purpose varied consideratly among the participants.
R d ]

P " .

L8

——
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- ~While no ohe wrote in. 1t every‘day, .some d keep it up

one.indlvidual
Lea@ing={t‘at hom

1jhav1ng time to write 1n'

S ~ . . oy -t

reason@bly dlllgently : In these terms, p0551bly the Best

,record\was approxlmately sevent) f1ve per ceht of the rlme

6

the student had the Journal SoMg made very few. eritries;
‘ .

' ade only one’ entry (see Appen!lx H)

le

aying'lt in ;he,lockif, or,51mply,hot

't.were some of'the reasons, fof:its
"f . :

not belng malnta1ned da11y Almost from the beglnnlng the‘

@
task of keeping up the Journal was problemdtlc for some

Others at&empted to maintain it reasonably well-throughout.
The degree of success of .the journal

- methodblogicel tool depeﬁds, of cdufsei not' nli on the

-~

Here-too, there was conslderable varlablllt) amang the‘
stpdents. _ . o , . C
In generalj'fhe comments were very brief; Very often

: ' ' ' \

only‘a few words were entered and frequently the students

indicated that no mathematics was done_outside:of.c]ass

;Thié prompted the consideration of such questions as the
[ ’ : .

following: ‘ ‘ T : a

B}

~'a)jwas,this really ehe limdyed extent to which they “saw

mathematics outside of cla$s?

s s

(b) To what extent was this claim an artlfact of a p0551b1e

";imited skill and interes; in writing, and a lack of taklng

"adequate" time_fororeflettive thought?

¥

R
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. | . - . . .JH: R .
E(c)‘HoQ.compatiblé was the methodology'wi;hgthé'interests
- - i - N . - .g . - v - .‘v_. - . - . . & K ‘

; and abilities of young adolescents? .- S T i‘p
The degree'to which the'néturerdffﬁhe methqdology »;
éncouragedﬂlimiied‘student‘fesponse is open to QUEStion. * O ngat
o S N ' o ' Lo N e AR

_the other hand, there was no way of actually determining the

’natwre‘of'any such limitations, and it must be remembered

‘that it was the student perspective, in the language of the
student, that was sought. Also, it did satisfy the
o o .

“intention of'prbvidfng;the studepts with an alternate means

of discussing mathematical experiences. And of course, it

,wasfthe'inténtvof'the interviews to“fry and,résolve.éuch _
X . . o ) . ‘ : . . . ) 3 o PO (I
issues by focusing directly ubon such st;bemen;s-in the
journa]s; . _ ; RN

The‘issué is*coﬁsidered,éﬁ gredter length in Chapter 5.
The Methodological Relatidﬁéhips C o _ _; S fﬁ"
: The jburnals; the»observatiop.AOLes, and the fnterviewé

’af} sérvgd ag-indépéﬁdent soutEes; each.uﬁique in some way.
Theéé were,'fgr‘éxample, shbsﬁantiai'differ?nces in fhé..'
na;ure-bf-thé'journal and obsefvation notes dat&. -Fi;spga ]
‘the researcbgr had firgt-hand knowledge of the classroonm |
abtivitieévwhich became the subject o@'ob;grvatibn notes;

they were shared, alSéit,from different perspectives, with
thé studénts;-'0n y a very iimitedjnumber of the activities -

in%which the student engaged.éhd which became the subjéctiof

the journal entries were directly accessible to the
o ¥ : : - '
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TP ,’ﬁ ’; | o g o .J“:ico f_“ -
researcher. on the‘other hand | Secondly. the Journal
‘entrLgs were con51defed to be derived from reflectlve acts

"on the part of ‘the student wh11e the observatlon notes were S

edond~paﬂty ,entries about the students'°actions and

/

activities. However, the interview, in relatlon to the
/

.other two. methods, stoad ‘as the central method of com1ng to _
know each person, and the meanings of mathematics each

Zhstudent had Toplcs.-issues and questlons wh1ch arose from
N o~ .
‘the classroom observatlons and from ‘the students Journal

‘wrltzngs were’ foIlowed up in the sem1 1nforma1 dlscusslons.
: SR I . .

"

A sp1ral of understandlng, a reference that 1su

dreminiscent of Strasser s (1985) 1nterpret1ve d131tct1c of
.explanation and understandlng,, is the way Lacey (1976)
BV

desfribes the methodologlcal relatiOnships in a study’of

Jschool 1ife that he undertook A continuou5<5pira1 of
':understanding that found»hlm "'m ov1ng backwards and forwards
between observatlon .and ana1y51s and understand1ng \§76

P 78) led to an escalatlon of 1n31ghts. "Observatlon in

-

Lacey s context served as a general descrlptor df several
. methods. from;classroom observatlom to school ‘records to ~

questionnaireS'and diarieshto caSe studies within ‘the

“school. The methods vere unfque, yet. each in 1ts own way

'»provided an - 1nfualon of 1n51ght Jnto the understandlng of
‘the totality, In’ this present study the unit of analysis is

thelindividual.ndt the school, yet the notxon of a sp1ra1



blchecked each otherr serv1ng to strengthen the research'

,pTOCESS» Lacey (1976) stressed the relationship between

.”_Qlimitati_ons o@%that data and the available methods of |

}:analysis"'(p.

L’

Lof'underStanding"*addreSSesvtheyresearchyintentohere, and is

-~

appropriate.<‘“

e

The various methods used in thds study. taken bogether,
B

1ncfeased the breadth depth »and céhfidence of final .;

' 1nterpretations. The methods coﬂplemented, yet somewhate“

v

' ,research methods and the nature of associated 1nsights and

levels of understanding He felt very strongly that the "

"'world under 1nvestlgation seen th?ough,one method of

-collecting data becomes enormouslx distorted by the

u"

—

Reliability

Rellability must be thought of in different terms in a

a[iqualitative,study than 1n quantitative research In;a

.qualdtatlve stud; there 1s an assumpt1on that the context in“

- s : ]

which the research is ﬂndertaken is unique \-There is: alsé

an' assumptiOn that the part1c1pants in the study, beoause of‘

b
their individuality, arrive at the research situation with
‘understandings of the notion to be explored that are in some

way unique to them. Changing the participants'will yield

>

some different understand1ngs of mathematics. ‘Thusvstrict“

with different.students is not possible.

-

:replication of the results ‘in another spatiotemporal context
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The reader can expect consistency in data collection

'~

.t
.?not mean that the same things are sald and done wlfh edch

-

' participant Nor does it mean - that the 1nterpretations ;' Y,

d'arrivei at with each young subJect are the same It means
rather that there is a stabiylty (Guba & Lincoln, 1982) in

k the researcher s:atf' to establish a relatlonship with

veach of th

\.processes by wh1ch the researcher attempts to gain access to

[

each part1c1pant s understandlngs of the subJect be1ng
'~explored and a stab111ty in the’ 1nterpret1ve processps'
'through whlah the researcher artlculates the various

partic1pant8' understandings ' The presentation of those
'interpretations should also reflect that stab111ty It is
: s )

. incumbent.upon the researcher, therefore, to make the

research process clear to the reader.. .’
: N g

e

'V'aiidity" .

Valid1ty 1n a qualltatlve study 1s based upon shdred

0

"understandings,; In thls study of the meanlngs young people

e

have‘of mathematics, valldity is establlshed by returnlng to

the stud/jxs to seek confirmatlon (Guba & Lintoln,.l982)

g

that the researcher s 1nterpnetations appropriateLy

i represent the.participants understand1ngs.

6 -

'Thggi

and interpretation from th; researcher however.r This does\ e

’pants. a stabillty in the methods and the:

-

T
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"ants in a8 qualitatave stu&y are typically %[{l

Therefore, generalizability

a

“~is t?e case with this present study.v However.
‘ﬁ .

1'-» u

J@thlck descriptlon of the research situation is

°

‘ ﬁngthat description (Guba & Lincoln. 19829; 'In
7 A 30 'i “ f )
ffhé?e LQJayfogpdation of commonality among many

for*example that permits more genéral

o

niﬁ t@.be drawn from the part1CU1ar'situatioha1- ;
1] / _‘

(; LE i .
.af&&‘i‘@tarplrit ive Sﬁﬁm S 3
Analysistnd.Validatign:

Following the completinn of each 1nterv1eW’ 1t was . . o

transcribed; and the'da y the student s and related

researcher's remarks - were then extracted and entered. into
. * d
categories on the left fac1ng pagea of a notebook As the

1n1t1al diSCUSs1on focused on experiences in the current

o . . —— N

'classroom, the categories reflected this orientation. "Math

class - general " "Math class - charlenging Math " "Math

2y

vl o T e L

" ‘and so on..~AS‘the:focus oflmathematicaé .

classlf'boring,
' _ T S : , .
related experiences expanded,ﬂgo did the coding categories:

k7]

il ' g - fa"

to permitfthe reader Io”see-much,of«his3or her own _"

U

ﬁ [

R e,

1

®
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{,"nath - using it. "Math - school history, 'math -

.‘”_inteﬁeﬁt-.ﬂ 'math. 1mpor;ance;" gﬂd 'math - its nature " are .
h?;examples_of these. categories. Each; student s views of other -
i?eubjects was also sought in a 11m1ted way tO Pr°V1dé ;;me;
ngéﬁge'of.how the person felt about school in genera},and the

)

;.relative position of Hathematlcs.v1s-a—v1s these other

stubjects. The present and future interests of each student

were ‘also obtained to deepen his or her blography and to see.

the pos51b1e place of mathematlcs in these,lnterests. Thus,
7

these alqo £ormed categorles. There was some varlatlon 1n

Category hbadlngs ‘among the part1c1pants. As the interviews

O U T
LI

coy uf continued some categor1es were: subd1v1ded to narrow the1r

rvjocus“' \’ .
SO u* ,‘ ) 2 :
NG After the data from eaeh interv1ew were coded in the

\_above»manner they were pre11m1nar11y analyzed for the1r
T~i:'ﬁf[ﬁclarity, for the apparent depth and breadth w1th wh;ch they
"seemed to address the partlcular 1ssue. and for poss:ble
implicaelons they held for further areas of explonatlon 1n'
discussion. On the rlght hand fac1ng page of the notebook
. ) comnents and interpretations were made and quest10ns-were b

Y
4

 posed regarding.the student remarks;
Approximately every'two ﬁeehs the.student‘jOurnals were 'Q@ﬂ

-colletted and the comments. were transcrlbed Often'the

' fremarks were. repetiglve and brief however comments.?

IR

conaidered significant were either directly entered in the.

-coding notebook, or entered in summary form. Classroom
e T L . -

-
»



L5y

| observationﬂiof the Studenté. where they had a direct - -

25bearlng upon s udent views of mathematics that were arrsing

from the 1nterv1ews,'were al*o noted in* the coding book.

‘The result of the prellmlnary analysis stated above was"

- .
B E
.

the formatlon of quest1ons, if they were considered

'necessary, to clarify or further devedop the particular‘

category. Quest1ons openlng up new areas of 1nvestigation-

were also,developed.u At the next‘interview_with thefetudent
these‘matters‘were takenbup; _Some categories‘wereﬂdiscussedf
at almoétAevery'interView::§thers;~Less‘frequently. : c-ﬁ

| Interpretatlon ed% ralr%atlon of the - 1nterpretatdons.

bthen, was.continual‘ Vallda!1on extended beyond this ’xf-J

‘ ethnographlc like process,‘however. A f1nal v lldation/

1nterv1ew session was held with each of the-p .icipants;

Four to five page descriptlons of the 1nterpreta ns§ and of

.

the conclu31ons that had been drawn, were composed
photocopied, and presented to the particular student
_involued, Further clarlfylng questlons, wrltten on the
Sheets,‘were OCceeiOnallpbasked (eeeﬁdppendin_J). The -
descriptibn.was siowly.read.e}oud;' Studenteewere'étrongiy'H
encouréged.to interrupt'at any timehto"uestdon, confirm.'“*”
quafify,-clarif; ordrefute the-interpretatdons being .
presented. Pauses weretfrequent to chech thot.theAStudent.

4

understood, and to egbin make it clear that interjections

. were welcome. These final validation/interview sessions-

5 -

9



_‘lasted”from thirty,to fortyefiVe'minutes and'were also

K Q“H_u. i . ‘4 4

Miparticipants.;

“

— N ‘.*‘v

audioftape recorded.

. s ’ . .
oA . . . e coL - -
R . .
. -

7VThis chapter has presented in depth the methods used

’,and the perceived relationships between them, bOth as.

conceived prior to the commencement of the f1e1d work and

~ias they evolved during the field experience.' As well the

strong concerns regarding the apper;;ateness of the methods
‘as the research unfolded the possiblevperception of the

*esearcher as’ stranger/authoritarian, and the general

ability to'build a'sustainedzdiscourse on the" mathematical.g
cexperience were described

The pr1ncipa1 field methodologies were 'intensive

interviews,'

classrbom observations, and quasi struCtured
. Ve ’
student journals. . : o S BRI

A log of research related eVents,'and personal

-researcher notes were also maintained 7_J5‘

Analysis, interpretation, aird validation were ongoing

Athroughout the field research {inal summative

Validation/interview session was. also held with each of the
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Chapter 4 PROFILES Of HE STUDENTS

- . E . . -

Introduction
' Thisechapter'focuses on each individualb Brief L —
. .

profiles of each of the students who participated in the "y

study are presented ‘;p

The students are introduced fh terms of 'u

e'(a).Demographicbdata;
~ K ‘ S - ; o,

Brief summaries are given of the studfnts schooling
RPN

‘_backgrounds in order to fachlitate a limited consideration:

:;ofvprior curriculum experiences.among»thafeight,
cparticipants.i'. n d‘ L B zﬁ#ﬁ ~t"r.j v.\.
cThe\ages;and sex of the students'are‘giuen. fBraefr#J
presentations are also providedYOfvthe activities eachi
,student engages in on a regular basis ;"”
These types of data .enable the reader to better

IR : —
env151on_each 1nd1v1dual as - a. young adolescent in junior

N

¢ high!schoolb Secondly, they directly contribute to a basis{

‘

hor context for a student s understanding of mathematics.

For example. the out—of—school aCtivities of some studentef

”:.mn conceptions of what mathematics was. Analysis'of

0

these latter,points is presented in chapter 5 i

(b) Student perceptions of their Mathematics and
overall academic capabilitiea. ‘ _ 4’
; _

"5’. ) . R . * v . ) . .
§\\j> o | _ . - e

© 93 .
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These perceptual.statements ’roadly'speaking take?two'
forms' perceptions of general academic and of Mathematics N
achievement levels, and perceptions of personal ability in~
Mathematics. The sourtes of these student self-vg*‘ ‘

understandings a;d\principally the - Student Background Sheet‘L

(Appendix B) and related interview discuSsions. The Student -'

Background results are summarized in Table 1

y,,

‘not given criteria by the researcher . -

ether they were ﬁ?OOR,"jfﬁ}égdj'_ |

"GOOD " "EXCELLENT"_ Th -basis(es for'their'decision

v

The students wer

with which to. decide:

was sought after they had made their chvice
The grade seven and grade eight marks 1n Table 1 are 3r
Jalso £rom the Student_Background Sheet. iThe gradevseven_
'recollected marksdwerchomparedfwith their'officia& tinal
grade'seven ;arks.v These latter marks are'notiprovided

however there is close agreement between the two sets of

: marks for a11 students with the exception of Ted whos@

estimates were approximately ten percentage points high
The estimated grade eight marks “were- not checked against the
teacher 8 records. These latter marks, then._should be o |

-

treated with some caution. They were obtained to provide

: u%pe expression by .each person of what they believed their

‘:evement level to. be during the period of the research
b ,4,‘, . _ )

These marks should: also be seen. in. juxtaposition to ‘each

studentds;claim of being;“FAIR.ﬁ "GOODT“ and. so on;*‘ ,h_

—— e s e

o«

9




Sy

-ofvthe perception seemed ‘more intricate.

' The aim of the 1mterpretation of eaph student s ,
perception of hernor hlS Mathematics ability vaé to seek the
- i .
ground of the perception itsélf In some insxances the ‘ ,rj
| . e
perceptual bASIS,-to the'extent that it could be;discerned i T
s : 8
appeared rather straightforwards %t other times the roots S

In the case of

{4

e of the students, the perceptions of personal ability ‘j;-#f

-
d consistent w1th the student B statements of "level of
“ \, .:.t‘. -

ievement Thls was not alweys the situation. howeber,'

and the understanding of why this apparent inconsnstency#m

pexisted forms part of the 1nterpretation of the basis fdr gﬁ--ﬁv

the student s perceptions, S : 3 - e b ﬁfwﬂ'(«
(c) Student agtitude to Mathematics as .a school - \; T
..subject. ° :, . v R R

e r_f' R /”ﬁ{ L ' §
The'Students generaL attltudes to Mathematics are

descrlbed here. ThlS 1nc1udes a discussion of each person‘!

-
L.

1nterest 1n Mathemat1cs.

. s N o |
Some description,of attitudes toward school in generdl .
. R ' _ re

¥

is also’ prov1ded 1m thlS chapter. = - ' fh

~

(d) Student behaviour in the Mathematlcs class.

-
1]
Jeo

: *

A synops1s of researcher observat%ons and A
interpretations_of the’actions of each student in tle
Mathematics' classroom is given. ‘

) - - .4

(e) Researcher perceptions of the research _ . :
relationship o S ‘ v . G e



>

”

] . . ) » .
This includes a presentation of the perceived ability

and willingrness of each student to engage in discussion with
N . s B . ) . 9 : ° . L ) ) X
 the researcher on matters related to their mathematics

~ experiences. This is important because it reveals the

extent to which the researcher believés a productive

relationship was established, and hence, the extent~to which

“

it was ﬁeréeived possible- ta acqpire'Valid in-depth data.
The nature of the-student—reséﬁrchqg‘relationship

5

varied cohsiderably with the different participants. For

any given Pelationship there was also .variation from
. : - ) > R o

interview to interview. : S ‘.’
Saome relationships changed little over the period of

>

the research, Some of these in turn began well and

continued to be'positiVe<thoughout the field period. Sbhé

did nét., Others began,hesitatingly} and impfdved through

time. "As noted ih Chap@ér 3, conéidera51é~timé and thought

°

wete “devoted to ways of enhénting or encouraging the growth -

7
[
.

of a positive refatjonshib.‘l .
H’The‘relafioighips with Téd and Kafen’yere seen to be
théileésg producgﬁVeﬁ'lThe ;esearcher—ssuden;.relétionsﬁips
wfll be deve1opéd more f@lly-ih the profilé d:wérip;iOnsgu

Each student profile represents an integration of' data

"description and ;nterprétation from each of the above areas.

Not- all areas are given equal "treatment with egch student.

N
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The Particigsnts - Names, Ages And Schooling Backgroind

have Mr. V. as their teacher.

i\\‘\ -

PR

.

' The six giris.haﬁe been>giVen the fictitiou$ names
“* : o o : : .
Anne, Verna, Donna, Carol Pamela, and Karen. The two boys

are identified as Ted and Peter. All of the young . people in
s v
the ‘study. were thlrteen yeaRi old throughout the duration of

-

. fhe field reseaxch w1th the exceptlon of Verna, Karen, andv

Carol.”‘Verna turned thirteqngvery soon after the study

began\invNovember of 1984, and Karen turned fourteen just as

the field study_drew to a close in haroh of 1985.  Carol was
f§%¥teen throughout the time of the field study.

'Q\rol had gone to, school in C1ty School Dlstrlct since

.tﬁe beglnnlng of grade flve 'All of the other students
attended public school in C1ty School Dlstrlct for a]L;ﬁf
grades one to elght. Thus seven o;rthe elght part1c1pants
have'heen subfng/to much the~same';urricula-as-plan for a]t

of their schoo¥tmg. Of course, the curricula-as-experienced

in the;fla55woom may have ug{ied considerably. :
y -school

Several of the studen’ s -attended one .elementa

[

for all six grades. Only Verra and Carol attended more than[ 

¢ .
two elementary'schools.
All of the students except for Carol‘hadvattended City
Junior.High'Schooi in'gradejseuen, although they did not all

¢

3 : v . :
"City Junior High S .is an urban residential junior

high school for studen in gradesfseven, eight, and nine.

Mr. V. categorized the student-body in general as coningv

,LN LA } B . . .‘ o
. ' . ’ . o i 4 97
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,STUDENT RECOLLECTED MARKS AND SELF-ASSESSMENTS

§

" .GRADE SEVEN Regollected_Fihél M‘rks*

NAME  Overall Math. . NAME | Overall Math.

| @ @ | RERANG SHRN ¢ ;
ANNE 78 79 | DONNA  57-70 60-71

. ) ? o ';~ L ‘ N - - P
VERNA 73 T8 1;) TED 68 . 78 -
Note:

* These recollected marks concur w1th1n close approxlmatlon to the
actual marks in school records. The exception is those reccllected by
,Ted, which are approx1mate1y ten percentage p01nts above the actual.

*************************#*********************************************
GRADE EIGHT

‘ , { : a .
. November, 1984** - March, '1985%**

NAME = Self-Assessment  Est. Math Self-Assessment Est. Math-
. Overall Math. Mark (7) Overall Math. - Mark (%)
‘ . s - :
'ANNE GOOD  GOOD |, 83 GOOD GoOD = "around
1 : ' . o : eighty"
VERNA  'GOOD ' GOOD 79 - GOOD GOOD Mlow
: : : ' ‘ gighties"
' .
- - . S "between
DONNA . GOOD- EXCELLENT 60-80 . FAIR EXCELLENT sixty-fives
' 4‘ / . ~ & seventy-
. S N . . X » ) ) ‘ e ) five*s"
“TED ~ -FAIR  EXCELLENT - 78 GOOD-  EXCELLENT - "in eighties"
' EXGELLENT ; '
-
TNotes 5

*% Self- Assessments made during Intervmew 1, November I9-21 1984.

*%% GSelf-Assessments made during f1nal Valldatlon/lnterv1ew sessions,
February 27 - March 12, 1985. : :

+

Table 1

*
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STUDENT RECOLLECTED MARKS AND SELF-ASSESSMENTS

GRADE SEVEN Recollected Fingl Mgrks*.

NAME = Overall Math. | ~ NAME  Overall Math.

N @ @ | S® @
PETER ~ 85.75 95.  PAMELA 65-70 60
KAREN 83 92 _ CAROL * see Note + N
Notes:

* These recoliec;edﬂma:ksiconcur within close approximation to the
actual marks in. school records.
'+ It was agreed that Carol's récollecfed'm;rks would not be published. .
" In 1983-84 school year she had done very poorly in Mathematics,

AR AR KA KKK KK AR AR KK A A R R ARk

') - . GRADE EIGHT
; Novembér, 1984%* o March, 1985% % ,
NAME - Self-Assessment  Est. Math . Self-Assessment Est. Math
' Overall  Math. Mark (%) Overall. . Math.. Mark (%)
PETER ~ GOOD '~ EXCELLENT . 94 GOOD  EXCELLENT "in nineties"

KAREN, ' GOOD ~ GOOD - 89 GOOD  GOOD "roughly
- . - - ‘eighty-five"
PAMELA FAIR . GOOD 60 ‘FAIR/-  FAIR - "in sixties,
' GooB ~ Goop seventies"
CAROL . GOOD ~ GOOD 60 - FAIR POOR  "at ‘forty"++

z

Notes: S ‘ : .
** Self-Assessments made during Interview 1, November 19-21, 1984,

**% Self-Assessments made during final Validation/Interview sessions;
"Feb. 27 - Mar. 12, 1985. ' -

++ This self;assessmeﬁt by Carol‘was made at Interview 7€ February 20,

1985. kt the' final Validation/Interview 8, March 8, 1985 she said
she was passing. See her profile for further discussion. .

. Table 1 (continued)
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"from a higher.socio-econbnic area'than prebeblvahat is

average for the- [school] system (Int i).
S The Students S S

“Anne

The act1v1ties‘Anne pert1c1pated in on a regular bas1s
generally involved: athletlc or physical act1v1ty After
‘school she spent several days each week involved with-
'competitlve swlmmlng Thls act1v1ty was 51gn1f1cant in.

: terms of her con51derat10n of mathematlcs out51de of school

Anne clalmed that:much»of the time ehe found
Mathemati;s db'be eaey ‘meaning that‘she otten leerned what
was belng taught quite qu1ck1y and Qithont much treubleﬁ:
(Int. 3)g" She con51dered Mathematlcs to be her "bestﬁ |

sub ject in terms ofimarks. D1d that mean she also 11ked ‘the

~

subjett the most?

Wellf. .Jguess it and Sc1ence.v.'Cauee I do pretty

good in Sc1ence too. I like a subJeet if I do. -good - 1n
.lt . S )
» o S (Int. 3)
(Details of the conventions adopted in nresenting' .

e : , ; - . A :
transcripts of interviews are listed.in Appendix H.)

o ‘ o S

,,f R ~

”§be found Jun1or high school Mathematics more to her 11king
than that in elementary 'school which, from her grade elght

vantage point;‘she considered rather boring.

¥



'.Theimature of Mathematics also was more appealing than

that of severaL“of the“otherfsubjects:_'
. you do things in [Mathematlcs] class.r;v;'. it's
A ;not all writing. I don't like to write [which she felt
a - she was requlred ‘to do.more of-in classes such as
' French, Language Arts, and Social Stud1es] IPike, you

' get to figure. things out. . . : r ;
: - (Int, 2)
A ' The choice of GOOD on her self-assessment was made on
an intefpretatiOn of the marks’shefreceived Like'many of
L .
e B 'the students 1n th@ study. marks were 1mportant to Anne.

There appeared to\be two- pr1nq1pa1 standards by which

R

» | : " she assessed herself in terms of her achievement > Both of,‘;
“these were grounded rn a subtle compet1t1veness compettng\\;\;;'
agalnst herself and agalnst othﬁrs There was respect for
:those she percelved to be better students than herself and
some d1sdain for. those whom she thought were less capable,
or who did not seem to try. |
"éirstly, there was a measuring of'her.current effortS'
~against a personal standard of, what she belleved herself to
| be capable of ach1ev1ng She was qu1ck to downplay her -,s '
1accompllshments if she be11eved it necessary, and to a}uéligh__;.
keep them-in perspectiVe.A In a‘maJor Mathematica test the

class had written“in December, 1984, she was clearly one of

the top students in "her class . in terms o

-

'achievement on_the

'exam1nat10n. [The test was written by a1 grade eight

. ciasseSu]; In'diSCu531ng the test one weed after it_had been

2

o]



[

3 3

g
written, there wasyan ambivalence in the expression of her

™

marks again arose.

attitude about how well she ha% done on; it.

A
R:

A:

Rr

but when I added them up& I did.

L]
S

How”did you do'on it?

I did 0.K. I guess. ‘_ :,y' S
'What/ T | -
I got seventy eight percent I could've done ‘better

though. I just left angle symbols off - just like a

" bent :over "L." ‘Could've 'had eighty percent but. [*] T

did pretty good. .It didn't sg€

like I got many wrong,

. ) 3¢
. _R: Umlﬁ. L [ v A
' ' O
‘A:'Like, 1 did pretty good on definitions - for every one

In general .1 did pretty bad.

¢ I understand class average was qu1te a bit\Toﬁkr than‘
,what you got though." ‘

Fifty- -seven percent . T \

: . So you must . have been one of the top students in the

class regardless of[ ,'.]

-

: I dunno.

: Not sure?

Uh—uh '[No; in a low voice]

: Well, you're twenty points above it, so/ -

[brief embarrassed laugh]

]

/can't be too many more that got a lot ‘more than youh
. . ] : .
-. 2 ( I n t . A:) ’f::‘?:-'

. . : I
S

ﬁuring the final interv1ew, the December Mathematlcs

test and her desire to achieve in terms of getting good

3

/

& -

’

\ . - o 10'2:'

2
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o R: .. I remember myself thinking "Well, that-was‘pretty:
B good [rece1v1ng seventy-eight percent].”" But my
reaction to what you thought was,'"Well I don't think
- she thinks she did very well on it. ‘

A: T didn" t thlnk I did very vell on it because two more
percent would have given me honours, and that really
‘made me mad. [. .} But really, it wasn't a good Math

- mey I usually do pretty good in Math. -.
o o (Val /Int.“ 6)

The second of her persohal self- assessment 'guides" waa
a measurlng of her present results against a percexyed
standard set by-those‘she belreved to be mpre capable than
,hers%lf; Thls appeared to be pr:mary in terms of her

selanssessment. Anne was very conscious of her position

~

relative to others she4knew. v

[

I don't consiherrmy marks bad or anything, but I
wouldn®t put EXCELLENT down because I know there are a
< lot of ckids do a lot better than I do. _ ,
et AL S B (Val./Int. 6)

b © .,

5
B

.Shejhad'a strong persbnal'unﬂerstanding.ofuwhat those'marks

~ , . :
represented in terms'of her ability to achleve in T
Mathematicslrelative'to what .others could dot She had
comparatively defirfed her place,

.These ext;rnal stahdards were set by few others_in her
own grade”eight cTass theVer} She spoke.of hervpreSent
vclass as‘heing the "dpmh‘class": "We have the lowest average
‘and everythlhg (Val /Int. 6). She expressed.amazemeht at

the marks some of her current classmates were receiving and.

at the attltude of some members of the class

| : -

.. .03
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o

lee in .our class in Lénguage [Arts]L . .Jthey get

‘thirty percent and they're all sitting there! Like Om:;cls
‘our report one of the kids in our class got fifty

instead of forty like the teacher had.told, him, and.he
.was jumping for joy because he got fifty. percent And
‘I would not be-jumping for joy if I got fifty percent

Marks are really important-to me.
: (Val./Int.*b)

:i-In'gq!Ee seven ché considé;edvherself to bebin'the

"smartcclagﬁ;" many of. her classdétes continued'dn to the

class.

‘possible that for Anne, doing ccmparatlvely vern{well in her

smart" grade eight class, while she was placed in the "dumd

o B

Did she consider herself to be " "dumb?"

.

Umm, well, I don' { feel that 1' mvdummmb-really-[drawn.'

out]. Maybe not as smart-as they are, but I don't

’ thlnk that I'm dumb elther - .

: Qkay. Smart[. . .]you mean,fbecause,ydu'don't get as

good a mark?

2 ° R

They‘gei,a better mark?

They get a better mark. Like, I pretty much get

~_ honours most of the time, but they get n1net!‘honours
.and that stuff and I don't get that high:, :
S (Val /Int. 6)

”n

s’

The initial -discussion (I#ﬁp}viewhb) fegardihg the all-

¢lass test took place prior to her comments about the '"dumb"

]

and "gmart" classes. The QUestion‘ofcher knéyledgefcf'how:'
well she did relative to what some’ of her fr1ends in the

smart" class had achieved was notqgaken up. It is qulte

RN 8

own—class had to be balanced by the understandlng she had of

’ '

her class,;that is, its percelved ppor position relat1ve to .

-

B

l
4
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L,

" while nevertheles

‘and édnsidering

“ ghe attitude and low achievement of some. members of “her

class" labél. She did not count herself among their number’

== 105

achieving approximately‘e ghty percent =

eventy eight- percent as not'a good mark for

her - bears witness to her qu1te deflnite opinion that shé

was'not in the same ;ategory‘as.those who achieved ninetx

\

honours." L :

A strong desire on her part to do well, and a sense

' that she was in f?qt'doingewell,'was tempered’by a feeling

that she was in the "dumb" class. There was disbelief at

.class, those whb perhaps served as the basis of her "dumb .

_\4.‘ M . . ‘ . 5 H

yet she pefteived'thit she was not considered - by,both_tﬁe'

LG

school and herself - to be among the ranks of the highejﬁ?'
. . “q"?

»

academlc achlevers 1n the school ' ) C

“The fee11ng of.hot wantlng tq be_"dumb" seemedfé§?be

2

deep-seated “&nd b'ecause of ‘this, was mot{vationaiﬁ'b]heh '

{ o

asked what she hoped to do 1n the future, prog@ among
2 .

the short llst of 1tems vere "flnlshlng %ﬁ nd] going

‘to universiby. + While increased_emﬁloymene _-rtunities

. . e . - _ ) S cn Lo .
was later given as a reason for continuing “he® education, .

“~ »

. - ’ ' .
Anne's. initial, response to why she wanted to go to
‘ , Tespons

university was "I don't krow, ‘just{. . .]I,dohft”want_t0~ﬁi
: . [N . . )

B 13 #

dumb" (Int. 4).

In class Afine could probably best be described as a&n

"average" student. -She was generally attentive, and took

v



. part in the class activities. There were times when her
interestedidfappear to wane«and she'woold then sometimes =
: become involved usually briefly, in other "non-

Mathematics< activ1t1es - quietly talking to a neighbour,

doodling, and so on. V. - lbs ' - . -

Almost always it was noted in. the personal observations

following each interviey with her that it went_welli' She
apneared to,make a gennine attempt to answer‘qaestio 8 angt‘
.- was able to engage in eagloration'of‘her feelings about
’Mathematics.. |

Verna )' e o - o -
T~ . . : A
Verna was’the only one'of-the eig ﬁoarticipgnts who
openly, w1thout reservation, ex;ressed “real 11k1ng for
school For Verna, attending school offered a variety of
opportunities: a chance to learn things in the various
sghjects, most of whigh she liked,-a place to be’with.her.
S 'friends, and aniopportunity to participate in many f -
extraCurricular activit;e;f%such asjhouse'league, year book,
dance’club and»even bake sales.
| Out of school she was also active in regularly y
scheduled events 11ke dancing
| ‘ Vhen‘Vernaﬂwas asked whether taking her elementary
é%i’ - ‘,edUCationlat seye‘gl different'schools-had_éffected her

~opinion of going to school, and of'Mathematics education,in

particular, she aaS'quite firm in her feeling that it had



e
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-

specific Mathematics class, such as when Mr. V. was

107

not. To the extent that the matter never arose - in any
discuSSion of Mathematics experiences. her convictions seem

to have been borne out

{LV\

Verna was an attentive student in class. She was often

~.

‘among those who- ralsed their hand to answer Mr V.'s

questions;‘ She would occasionarly ask a question herself

when she was uncertain
*

I

Even when she'did claimito have been bored during a: - o
) o : C P

'reviewing'in detail'material she felt she knew, she |

-

'attempted retrospectively to consider'the experience in .

positive terms: If the activ1ty 1tself was somewhat boring,

T at least the intent of-the activity was good,

78: . What was your opinion of yesterday s Math class7
'R Boring [f]' S . - &
R: Was it? Why was it so boring? '
- Vi Well, we reviewed. We went quite slowly when we were?
- marking[. . .}and{. . .]like he said, the people who
' don't know it, listen; the~ people who do know it's a .

good ' review. So I guess.it was 8 "good review the& [*]
R: Did-you‘follow what heuwaS'saying?

Ve Unn,‘well,.sometimes I did. [*) B L.
) , , o (Int. 5)

¢ .

For Verna, Mathematics was her "best" subject‘ :By thia

.

she meant she usually got er highest marks in the subject.

'an&, unlike'many-of the oth participants._was unequivocal

in also meaning that of the subjects she was taking,
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A'Mathenatics'was the sub ject Vﬁ¥/moet liked iightlfrom'the’
. beginning of the 1nterviews she made it clear that "y reaIQy
' like to do math, . . : I like to do—math a lot.U M want to
"bgo [to Mathematics class]," it was her fd%ourite subJect,
‘and it had been ‘for as far: back in §chool as she could
recall (Ints. 2, 5). Verna enjoyed solving problems, and“
‘ Mathematics‘offeredxmany_opportunities for.her to engage‘in"'

'this‘activitﬁ. .It‘?as’"like a'game"»to see‘if:she‘COuld get

_ the:"right ansuer;"~ She particularly enjoyed topics such as

condition solv1ng (her favourite topic) for which there |
was only ‘one, quite definite, right answer fon each |
condition Oblaining this‘@nswer, which she claimed was

s . N . FN . 1,
easy to do - "it just cOmes to me" —-was rewarding and made

. her "feel good" (Int. 2, Val /Int 6)

\i* Verna considered herself to be GOOD both_in general
academic terms and with respect to Mathematics in
' particular ‘Moreso thaannne,'she adopted an analytical
.:fﬁu ‘ZEance in determining her self placement: "I would sap[
féafgﬁ.m]seventy five to eighty five is GOOD"'(Val /Int. 6). Her.

-
» et

.

tr;gerion appgared more institutionally based and- less
AR

’“%?k personal than Anne's, who in contrast seemed more atutely
| %.

gsware of the higher marks some "her friends getting
There were mixed feelings about Verna as}a study
- participant. Often she appeared a little nervousland she
- would tidget. She frequently punctuated her comments with :

short nervous or embarrassed titters or laughs. When there
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was an attempt to explore ‘more deeply some aspects of her

3

.lnltlal feelings orf opinions on mathematics, she would

frequentlwaind 1t difficult and occasionally end up

-

stating that she Just did not know.- It-seemed'clear xh@t
L
Ashe was trying to think and on these occasions that sense

‘ ofvexasperation that often accompanied her'"I dunno's" ‘was

.probably directed at 1east as much at herself as it was at

‘ "?".“e question posed to her. : R N ‘

/

-+ . "The researcher ‘s reactions to Verna s apparent
d1ff1cult1es were multiple. Ther%Jwas empéthy fon Verna,

and for others who also found themselves feeling

 self- consc1ous and perhaps uncomfortable at times in the

discussions., Pt was realized that they were sometimes being

placed in a'difficult position, yetfitvwas a position that
was felt to be unavoidable if there was tp be a deeper'

"elucidation of the meanings of mathematics through a
X . ] " . v : )

- discussion of their‘expetiences..,Secondly, there was.somel
‘concern andwfrustration at this inability ofiVerna's'to.
sometimes 'go much beyond her initial remarkg on a topic, and
at &n 1nability to help her open up.‘ It was~felt that this

was where the éssence of the research ‘was situated "and the,

N

'-1nabilit1es of both'parties were hampering ite

untoncealment Yet while there was a strong attempt not to

’

'convey this feeling to Verna, and while the search went on

T
(Y

Vfor ways to‘overcome the problem, the concern‘was evident.



-research'itself beyond that taken up in 1n1tlal gyoup

>

as shown by this perSonal‘observation made after a Jaﬂuary,h'

——

'4985 interview w1th het. a . ' 4
The interview went ;easonahly well ... . but. I find‘we
often skirt around things. Or, [have d1ff1cu1ty]
tryiog to fing the. things to say, to ask, that will

bring out what they really think of something. I think

she wds honest wlth me, and when she says "I don't
know," she really doesn't know 'the answer/
- ' . question. I still believe she has feelings regard1ng
" the various matters dlscussed ‘that spile has not
expressed, however it's not- that sh is holding back,
* so much as direct questions asking'Ner* to reflect back

to my -

-

on matters that occurred in the pasf - from a few Qours

to years - are’ dlfflcult’fo speak to\except in very
“general terms. 1 flnd I'm running ou of thlngs to -
ask, -to talk about.

(Comments,'Int. 5)

a

‘At other t1mes there was a dlrectness, a certainty
. ‘i

about what she said that vas refreshlng When she d1d feel

7

-

able to respond and dlscu5510n d1d open up, it was often'

'.with a def1n1teness,.a convi - tion, th9t left 11tt1e doubt

A

+ that these were thoughts which she held close to her.

Verna alOne among thexelght students questloned the -

‘ P
meetings. ‘At the beglnnlng of Interv1ew 2 she agked what

was hoped to be found through the study, and at the end of

jhe’validatiOn/lnterv1ew se351on, she

Y

the final meetlng.

asked if 51m113r1t1es between the various students had- beenjf

foundJ
Donna

Donna; like Anne and Verna, was an active participant
W an 1ndiv1dua11y orlented Oréanized'0ut;pf—school.

) :!t. @ ' [ . : .. . N

-
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: athletié/phyéiﬁai_activity‘ ‘She deyoﬁed'several hoUrs each
fgeeﬁ, aftgr sEho&l} to g&mnaétiés tréining, , -
Donna’s percepgioﬁ of her ability.to'"dd mathematics"
was both similér to and yet éignificantlyf¢ifferent from
those held by the prev1ous two glrls. ’bonna did profess a
11k1ng for mathematics. - As with Anne and Verna,Jshe claimed
Mathematics was'hér‘eaéiest subJect.‘ What set her'apgﬁt
primarilj.was.the strength of the confidence she had‘iq
hersélf/ggbﬁdé'mathématicsd" B

: ‘ : ) ‘ o
The following illustratﬁve'remarks-are from the second

interview, the.first in which mathematics was intensively v
‘discussed: : ; ' .
D: Like; I can:do the thlngs Like, if he asks me a

'questlon, I could probably be answerlng it even though
fI didn't hear ity

. R: Even though you/

o D: /like, Just heard it in through the background of my‘
' ‘conversation I could probably answer it.

*

and a few minutes later:

[

D: Like, I have no trouble at all by understanding it* -
[Mathematics]. In Social [Studies] you have to really
Bl listen, except in Math you just have a one-time = & -
’ explanation and you've got it. :Like, that s for me,
- 1ike I've got it for 1life. :
' . (Int. 2)

‘Clearly there is an element of overstatement in her

description of the-ease with which she learned Mathematic%.

yet -that overst‘;ement'highlights heY unstinting belief_fn

v
J
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her'capacity to learn Mathematics quickly and with little
effort; 'She was undaunted by the subject.

o As can be seen ftom Table 1.~thna s réeollect1ons of
her marks'has alwhy; in‘the form of ranges. . She was the
only- ‘student to eon51stent1y express her marks in thls way.
iStatlng marks ing terms of : range is net unreasonable | What

i
erceptlon of herself as an EXCELLENT

is intereSting,igithe

Méthematics;student + ight,of the value of the marks she

claims she has received. Some of-the rangee‘Doqha‘gaVe'wete.
. : - ’ ' ' v

wide, with the lower limit being quite-low She stated when

she gave ‘the final est1mate of her Mathematlcs mark, ". . &

it's between 51xty fives and seventy- fives,- whlch is really

good for me'[eMphasis added]" (Val./Int. 6). The .5

T ’ . " ) T
Mathematics marks she claimed to have received were:r .

certain&f‘g&}hlgher than theee Whlth GOOD studzhts Verna-and

Anne said they were achieving. : . . N ) -
The questidh‘becomeer.Oh what basis, or bases, does‘an

Tndivl&ual who gen&ially reeeived>marks that-were_less than

eighty.percent consistently:judge herself to beven“EXCELLENT ¢

ﬂethematits etudent? The'critetia, in fact, for assessing

herself ovetall and lnbﬂathematics.seem.toAhiffer'atgleast

to some extent. 'Marks appeat to weigh more heav&ly ih‘the

- initial overall assessment of GOOD, and then im the droﬁate

FAlﬁ’ Her marks in some of the other subJects had declined

The decllne was a signal that she was not d01ng as well

2
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" currently in some subjects. ~Thus, a change in self-rating
: : o : N . ~ - Co.
was necessary. : : - ‘ y

Donna did speak of ‘havirg a "standard."

I guess my standard is being able to at least achieve.a
seventy percent. Seventy percent or over. So whenever -
I'm gettlng approximately seventy percent or over I
feel that's my standard. . . . If I get any lower I~
‘feel really bad, and I have to work a lot harder.

' (Int.-5)

Although .it was not pursued, the question—arises as to the
possible relationship between having ‘a, "personal standard"
in Mathematics and having "personal standards" in

1nd1v1duallst1c athletlc activities such as gymnastlcs

Notwlthqtandlng her standard, the 1nf1uence‘of

Donna_s markfseemed less dominant in the Mathematics retingg'
,yith‘Vérnaiand Anne, their personal asses8¢ent wee.derined'v

fron:a conceptualizing of a reiative placement; Anne largely
',nith respect'to others,iyerna by positioning her mark on an

imagined numerical rating scale. 1In relative terms, a mark
. ", :

4

in a Sthool subJect of between seventy and e1ghty percent

% Lru{‘

mlght reasonably ‘be labelled as GDOE Tradltlonally;

»7
schools ha&i reserved thelr label of EXCELLENT for those who
\'_
_achieve grades of at least eighty percent, that is, those

. N . Y
who are "honours" students.

The sense of feeling EXCELLENT was more complex than
: T .
‘simply” ach1ev1ng a mark of seventy percent or morgﬁt‘ﬂistory

<

pla ed an 1mportant cle in guiding: Donna §Jse se . of ‘her
Y & P

o' 7
mathematldal self ‘She, spoke WIth pride about consistently

”,
".‘ - . L4 4; .
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belng one of the f1rst to finlsh her work in grade three,\
and then be1ng %ble to help others That same year her
'teacher gave her grade seven Mathematlcs materlal to work
-on. On at least two occas1ons. she.recounted the story of
ﬂha ing forgotten to study for a major grade seven |
Mathematics test and, 'much to her pleasant surprlse. still
having recelved the hlgheét mark in the class.

When Donna was asked how long Mathematics had been her
v'best subject, she replied emphat1cally, "Always'"‘ By "best"
she meant she had gotten the h1ghest marks in the subJect

~and she understood it more qu1ck1y than some’ of the other
jsubJerts.'fBut she also,sald she enJoyed do1ng it. Donna
liked Mathematich‘JWhile.her opinion ofodlfferentvtopics

. s . 4 o .

“and procedures within Mathematics varied she acknowledged

. that "I like Math in general better than any other subject
vall’the tlme . . . at least among the core subJects
‘(Val%/lnt. 6). bFee11ng personally successful in turn. had -
given her the confidence to help others, such as those in
grade three, and*then, at the -time of the.Study, her frierd
;in grade eight whom\she said had diff1cu1ty. Her enJoyment
A of the subject and her w1111ngness to help others was
reflected in her,stated deslre to become a Qathematlcs

teacher

For Donna, a h1story of succeedlng at Mathematlcs, of

"being able to qu1ck1y comprehend and{do the work had

developed in her a confidence that was not easily shaken by



~any particplar test markdshe might'receire. -That confidence
- did not'exist with'the’otherrsuhjects;"The long consist\;cy
'of‘success that.anchored the.self-perception ofjekcellenCe :
in Mathemat1¢s seemed to be m1531ng with the other subJects
@,
Perhaps here }elat1v1ty dld enter her self assessment
dec151on' Comparatively, she penceived herself-to be_better;
sometimes mutW‘better.‘in Ma ematic5‘than-inmthe"other core“
academic subJects) Thos, 1£ she considered ‘herself to be
FAIR or G50D in those, then in Mathematics she ‘was |
‘EXCELLENT. ,But;unlike.Verna and Anne,_who relied‘

:substantially upon:an-interpretation-of“their marks_in an
i@ ,

Tk s v . : ¢

externally relative sense to p051t10n themselves on the

self—assessment rating scale, Donna understood her

"gﬁg Mathematics marks as.serving pr1mar11y as 51gnals'of applied

effort that were to be weighed against her personal
sta:dard. She already knew herself to be EXCELLLNT

¥

:Donna'came to Mathematics class with an energy that.was
. not as apparent in many of the others IWhile:she was
ﬂ-generally quite quiet in class, she often found other things.
to do when the lésson d1d ‘not appear to hold her attention
Yet she could very qu1ck1y move from engagang in an- activity
that appeared to,have nothing to doiwith the lesson at hand

- ' | o T W
to volunteering to answer a teacher guestion, or asking a

question about some aspect of the Mathematics topic being

" presented or reviewed.

Ty
f



,observations'written immediately‘after Interview 3.
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This energy appeared in the 1nterv1eﬁs also There was

an excitedness about the way Donna spoke that led at times

Lto 8. language of exaggeratlon, as ev1d£nced by t@e earller

‘ claim that a single explanation was all she ever required in

order to’ understand the, Mathematics topic'"for 11fe

/'.

;Perhaps partly because of that energy, there vas a struggle

)

during Interviews 2 and 3 to establisﬁ a relationshlp, to

reach a p01nt of calm that would permit a. greater open1ng up.

'

to discusSion, What follows is an excerpt from the personal

Donna appeared generally nervous or 'anxious throughout
Often an embarrassed or nervous. llttle laugh or smile.
Sometimes struggling for things to say. Fidgetty. .
Perhaps had something to go tp (e.g. friends). I don't

feel I did a very good job e1ther Often struggled tw IR

get the discussion going. Feel I sometlmes asked .
- leading questions, or, often found myself . checklng
. something I had started to say. When she was hesitant,
~and obviously uneasy, 1 felt ‘the uneasiness. transfer to.
‘me - a sense’ of urgency - what can 1%ask that - will
-allow us to klnd‘of forget be1ng uncomfortable,.and
really gef 1nto somethlng :

’

"’r‘\

nt. 3)

-

That calming gradually occurred,‘with«the 1nterv1ew-

sessions improving. The personal observation after -

Interview 5 with Donna was:

I felt quite relaxed this morning with thlS 1nterv1ew
T think she felt fairly comfortable with me - could say

things that perhaps she wouldn't say earlier. _
" (Int 5)

. 4
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Ted
| ST v .

v'AS'noted'in Table 1, Ted's initial overall acadenic
self assessment was only FAIR, however, ‘as with Donna;-he
also con31dered hlmself EXCELLENT Mathematically.
ApprOX1mately three and one half months later. during,thev.
flnal val1dat1on/1nterView meet1ng, h: contlnued to consider
hlmself EXCELLENT in Mathematlcs - In addition, he perceived'
4 h1mse1f to have 1mprOVed to the point that he was now -
';somewhere between: GQOD and EXCELE&NT overall.' He bel1eved

A M L
‘ hlS then current Mathematlcs marw at the end of the study to

R
»

k be 1n the elghtles | How valld his nerceptiens'of his

AITNovember, 1984 and March 1985’grade eight'marks were'is,
’»dncertaln Ev1dence in the school records indicatedﬁfhat
hls recollected flnal grade seven Mathematlcs mark wae ;E
apprex1mate1y ten percentage p01nts h1gher than what it'
actually was, . The 1nformat10n for verifying. hlS November-
1and'March:claims regardlng~hie3Mathematics marks w£§ not
: collected as-lthaelnot}cbnsldered necessary or relevant to =’
‘the‘research; Stilllithere is some concern es to the

achraci of andvthe cemnitment that Ted in general had to | e
._hisbcomments | .. .
" The p0551b1e lack of accuracy w1th Uhlch he recalled
| h1s marks does not interfere with or inval1date an

exam1nation of the relationshlp between his level of"

achlevement and hls self—assessment.



‘all- grade eight class’ Mathematlcs examprigpn ,

" meant by -being "good with numbers,

Ted was a student who cleafky‘d1d %9t qg031stent;:_ﬁﬁ
N As ,
achieve hlgh marks in Mathematlcs. Hls ffﬂal grade seven-
' Q. : .

Mathamatlcs mark was less than seventy pgiientf
aﬁ ’\, .

R

LR 2

S

mid December, 1984, his mark was. 1ess thﬁlt:fig
ol ? C ‘ s -
By his .own estimat1on,,he was achlevlﬁg at'1e§§ibhan elghtyv

.percent in November, 1984 Neverthgless, 11ke Donna,'ne

considered h1mself to ‘be EXCELLENT His'understanding of

what constituted be1ng EXCELLENT extended beyond a

correspondence_wlth marks. Thls-matter was pursued in the

final validation/interview session.

R: All rlght now, Awhat means are you using, how are you:
- deciding that you're EXCELLENT? Are you basing that on’
a mark, or just how. you feel about Math?

o C 4 t'_ ‘ ‘1'_ HOW'I-dO it.

T
R: How YOEAdO it? o
T: Uh-huh.

R: The fact that it doesn t come too hard for you? That
©oit's falrly easy? ' :

T: Uh-huh. ,
' (Val./Int. 6)

Ted undefstood nimSelf to be‘"geod-with numbers and
stuff. And‘shapes." When asked to try and explain:wnetjhe

" he responded,

Oh we11;=I use numbers a lot. Like I know what's g01ng
on: I just . . . do good in Math, I dunno.
o . (Int, 2).

5 |
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he cBuld Just do it;

b

Co e T e
| Ted clalmed Mathematlcs was h1s best subJect 'vBy thish

he prlmarlly meant that he generally got his highest marks

in the subJect and'that he could p1ck up on 1t faster

«.éon51dered 1n these terms, Ted felt that Mathematics had

- always been one of h1s best subJects -_f”_ _f? ' '”A

While marks were undoubtedly interpreted by Ted as

'if,usupportnve of. hls claim of be1ng EXCELLENT such a

peﬁ%eptual self evaluat1on must have as 1ts ground something
more than the placement of marks "’ upon‘a scale;

As WIth Donna, ‘'success over time had'convinced him that
9 D

" from that it apparently followed that

.‘_"1t was Qot neqpssary to cont1nuously obtaln marks - 1n the

<.

elghty to one hundred percent range to substantlate a clalm

of excellence, Unllke'Anne- who. expressed annoyance w1th

K

herself at not- ach1ev1ng an honours level mark in the @

JDecember exam1nat1on, and°who readlly acknowledged her place .

/

" and thus only as-

as "honours “but not "ninety honours.
. 9 :

;

being.GOOD' Ted expressed no such regret wifh‘himself’

\l

,TNe1ther did there appear -to be a reasonably well fermulated

Apersonal: standard such as Donna re11ed upon,vagélnst

o

5_wh1ch to measure his achlevements. There seemed an- element

of 1ndlfferemce on Ted s part’ to what his Mathematics marks

were, On a day—to day basis

he [Mr. V.] says that we have to learn it, ‘and there's
no way to get out of it, so you learn it, an it'jhst
happens that I like to-learn it. That kind of stuff.
I like working with numbers, so that s why I like it

e T R Va1, /Int .

- . . <
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He seemed ‘to have adopted a very. pragmatic, quite

uncritical and accepting v1ew of being taught Mathematics'

N ." . . .
. .. We re getting taught it. [Emphatic] Like, they
. . wouldn t teach us [this Mathematics] if we were never
gonna use it. . _
(Int 5) Q
ATed s claim of liklng Mathematics,ﬂﬂhe which he made on
‘more than one occasion, seemed to be ‘drawn largely from his
feeling’that he was able to_quite quickly.grasp the :

Mathematics being taught and that he was in general able to

solve the problems he was’ presented with in- his assignments

P
Y

with 11tt1e efforttAthat(is without having to think too much
'about how to solve”theme The degree to wh1ch Ted s "11k1ng'
of Mathematics extended to a gémuine interest in the subJect3<
;'was difficult to determine Frequently the questions of
' “liking and "being 1nterested in" were probed hlS opinion
of other subjects was often sought in-an attempt to open_ ';\._
avenues that might have led to clarification about
s ' Mathematics specifically
. | One matter, about which there was no ggestion was ‘Ted' S p
'interest in spotts,_even to the extent of his considering a
.oareer in some athletic field He claimed to part1c1pate in
a numher of in school and out-of- school athletic activities
of. both the ‘team and individual variety Phy51ca1 qucation

" was one of the subJects he enJoyed ‘most at school other

option tourses auch as Industrial Arts and Band were also
oy
considqred ‘more theresting than the core subjects, which,

N o ’

. ®
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1nc1uded fnthematics. For Ted it vas only after the

options had ‘been discounted that one considhred the relative

;degree of interest that~the,core.sub3ects held., Hia remark‘
. . o . . . [

. that "you can't avoid it;A56 you“have to do it. So you

might as well just’ do it, n while'spdken specifidally abOut'

Mathematics, was telling with. regard to all of the core

academic subJects [Mathematics, Language Arts, Social

PEERS

Studies, and Sc1ence] His expres%}on of real interest”ind
any of them was hnderllned uith ambivalence At best'they"
appeared to be "0.K. Perhaps because the overall interest

in dny of one . of them was generally low he ~found it
R ¥ M ' . ) )
difficulE to speak w1th much certainty or convictdon about,

,such interest -¥n them. Ted may have found himself Juggling

L33

'amall degrees of interest. o

Ted's opinion of whgch subJects were interesting also
B ‘,I) . -
changed over the duration of the research. Thia appeared to
-be the result of a perception that combined two aspects an

- overall 1mpre551on of the particular course. which in turn
seemed derived from a mix of such-eleménts as.mark 'teacher,'
his view of the subJect based upon having studied it for up
to seven years, and so. on, and secondly, the curgen topiC"
of study.‘ When a topic/held 11tt1e intrinsic interest.far.,
Ted; aome interest in the schodl subject generally'seemed to -
be sustained by his perce1v1ng that the topics of study

’changed frequently



£y

- the geometry topics\he was being
; duration of‘the field work. The followzng is

representatiﬁe: ’

- o122

)

Invell of the interviewe he'di

claimesome;interest in
for muah of the
ns;» B ' .,”

It's a different'oroblem. It*s not likeéthe'same

'problem written out all the time, you just got to. get a

different answer [such as he finds is the case when
doing conditlon solving."] It's always a different
problem, it's like, & paragraph question, instead of-
just numbers'4 o : . :

You're- still working on geometry then It must be two

or three months since you started How do you f1nd it
‘now? .
Well, it's not bpring, because . . .{you do something

- for about 'a week,. or ‘week and a half, and then you move
on to other things Like, you learn new stuff all the -

time, so, like, we Just got to circles now. so, it

~ doesn't get boring.

A But that prof@ssed'iiterest is tempered by his remarks only

‘a few minutes later: &

R:

v ee

" Yeah.

o

% B o iy

(Int. 5),

|

There are some 1nterest1ng thlngs, and there are some

‘things that aren't quite so .interesting, but generally,

Math seems to be, over a long perlod the better Vs
subject[. . .]for you/ ’ B

: ”

Is that right, or not?

o

Well, not: now.
No? ‘ S .

Well, sortal. . ]Scigﬁte is still boring, and not 80

boring sometimes. and L.A, is okay, but now we' re doing

Africa in Social [Studies], so that's dlfferent It"s

.gonna be a bit better. v i

)
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"specifically. While the-pe;ceived-abiiity'to "do

123

3

"R: A little more 1nterest1ng, is it? . . . At one point’
"you said Math was your best subject ' JRREE

T it st111 is . . .‘for marks.

: R:'qu matks? o o : L S

T: Yeah. . -~ .~
7Ri But would you say, for most interesting?’

o)

00

T [ .70 ] Uh-huh,l[Yes]f
R: Now? S;ili dﬁkLof the most: 1nterestfﬁg subjects is it? .

T: Umm. ["Yes," ‘but w1th little appar“ent‘.victien"]'
R: Okay. S SRR
T: Except for Gym. And Band. My options.

(Int. 5)
The above exchange indicates the ambivalent nature of .
Ted's interest in the core subjects and in Methemafits

E)

Mathematics" appeared to be the principal criterion upon
: , Pr ;

s

which 'his attitude toward Mathematics was based, there did
also seem to be some interest in . the subject.

°

The computér was also an arealof interest to Ted. HEj

claimed to yse his home mlcrocomputer s word processing

»

capac1ty quite exted51ve1y He expressed a career interest»

»

in the computer axea)also.
Ted‘aekhowledged that he often found it difficglt to

concentrate on the class lesson for more then a few minutes

at a timee When he wrote the major December Mathematics .
eXaﬁinétion; he himself moved his desk up to the fronf of "

the classroom to the point of actually touching the wall in \

A

e

N
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o o o . o |
order to reduce. the amount of his lookingbaround‘the room ‘at

PR
A

<;'the other studgnts.
As referred to earller, there was.some concern
—throughout as to the commltment he ‘had’ to many -of his
statements.. Durlng the 1nterv1ews he appearedqto be

dlsinterested ‘at times, and there was a sense of a lack of

H

conv1ct10n often in the way he spoke. HlS responses were

'typically quite br;ef; he was not easily given to

™

elaboration. Probing for clarification often seemed to

requ1re the poslng of dlchotomous response questlons. This

>

in turn sometimes$ meant ponderlng the depth of the "Yeés" or
: “ ’ wl : -

"No' response., °*

Ted turned in his Journal only once. One daily efftry
“was transcribed at that time.

Peter

Peter appeared to participate very little in organized

‘

extraourricular activities et school. After school one of

'.uf. .

the principal act1v1t1es he engaged in on a frequent b351§
-;was using hie_family's microComputer. AlthOﬁﬁ%ﬁW& sald that

"I usuellynjust play computer games," it was cqgerﬁthat he :
'*considered h1mself reasonably knowledgeable about computers.

He had taken a Computer SC1ence course }n grdde seven, and i

N
claimed to have also'learned about'themrwhi

P

strll in

elementary school.,: He did enroll in‘;nf ond semester grade

n in February, 1985,



that "this stuff here, that we're ever gonna.learn in

¥

but ddfing a December, 1984 interv{ew ithwas‘his feeling

-

schodl, I already know" *(Int. 4). .His father's career was
. - . ~ - ;. ’ .
computer-related, and Peter thought\thét_he too would pursue

"something to do with computers." SR ‘ .

3 . . . o el

Peter was not taciturh,‘generally being quite»expahsive
and detailed in expressing his’qpihions and the reaspns

behind them.‘ His remarks tipicaily reflected a cautious,. -
. ‘ - . . ﬁl

hinQdepth weighing of.the pOSed'duestiOQSZ' His comments

. T LT o a x"
often appeared as logical outcomes that‘fbllbwed.from'a

: -n

deduct:ve ana1y51s based upon the understandlngs he had and

the assumptlons he made regardlng the various matters ‘that

were discussed. o N < e

. , RO - S :
| “+ i ) - 0 . I3 N - ‘
Peter had a definite concern for preciseness and
elarity;-IThis wag'evident eVeﬁ'itherms of how the
interviews were conducted: he wanted to be Eertain‘bf

i

understahding.the queétions'that he wad asked.g.Forhe&ample,
. . ;

©

EEE ) . o ) (:"/

sevetal lines of discussion developed 1n‘response to the
R . i L M »‘4..“ )

e

somewhat casual questfdh*of how much t1me he spent each da;

4 . - . .

included? Was the time to be for one day, ‘or for both days”'

-

ln terms of academlc achlevement Peter was one - of the

1o
¢

most successful of the elght students. Certainly he;f

‘received the hlghest marks in Mathematics. That he should

"record hi's recollected grade"seven Mathematlcs mark as 85 75

. PR
. :

.

on his twice per week music lessons: Was trawel time&to~be,f§f
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VEXCELLENTfanas considered warganted.

]fhe oécaSionally asked a question if something "needed

126

£
~

is not only indicative of hls achlevement 1eve1 but is also

’

further suggestlve of hlS concern for prec1seness _ .

Perhaps not surprlslngly, as noted in Table 1 Peter

considered hlmseﬁf to be’ EXCELLENT in Mathematlcs .Even’ B

- < L e

though he felt his overqll average mark contlnued to be

-

between elghty and n1nety he bellevgd it was his hlgh

-

Mathematics mark that was 1arge1y respon51b1e foﬁ:that facr

s

-and.thus'an ovetall«self-assessment of GOOD (as opposed tp

» -,
e

1 9 : - o
Pe;er exh1b1ted a qu1et conﬁadence in his ab111ty The

o
activities qj-Mathematlcs class»seemed'to all'be taken
. - T \ . ‘

'quietiy in'st;ide; Although he was exp11c1t1y recognlzed by

- 4

some of the other part1c1pants as a very capable Mathematlcs

student hlS actlons in class were nelther attentlon—gettlng
. ‘ g ,- . -
nor on the other hand those ‘of someone who shrank from
. N 4 .y . )
attentioh. B o R o - . R

When Mr. V. asked the class a QJestion, Peter was

‘'sometimes among those who rdised their hand to answer, and

Q
r1fy1ng ‘On. twOJrecorded occasions his questioning 1ed

~

,to Mr. v; concluding that (a) Peter s answer was a somewhat

e

,noﬁel_yet perfectly correct alternative to his own, and (b)

 Petér's answer was ‘correct and his was wrong. . . L

As may be inferred from some of the above comments,

Peter’ found that he quickly graspéd the subject matter that
was taught?hlln‘fact, the ease with which he understood in a

.'\‘
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- second order way negatlvely affected the 1nteﬁest ‘that. he
S had 1n~class partlcularl) An Ilght of Mr DV s approach of'
detailed exblanatlons and rev1ews ' This is h1ghl1ghted in

the follow1ng exchange; whieh also 1llus§retes,the_cautioue,

c - thoughtful, analytic manner in which Peter seemed to . °
K j"_ : approach'MathemeLics study,. and thelinterviewe.
/, ; ‘ ' ...‘ . ’ , T : ' ‘ € E )
k\f’“k Pe: . . . sometimes I feel the class is mov1ng a “bit slow
' : you know,. lee maybe we could go a blt faster and you
‘ : know[l . .] 4 : “ L - “y

R: You mean it’ goes too slou for you?
" Pe: Yeah‘"a Blt i?l o S : . -
| R: Why doeszat:gezéeo slow? o , V'Y‘ K. ‘i e
Pé: I.dunno' Qell 16 s/ Well Ei cen'unde;sta;a lhe s{ﬁff

right, so I don' “t really have any problems that way,"
.and then 11ké, I understand’ ® bit of the Stuf® ‘that

comes later, rlght and somet1mes, you know, like it's;
not really ‘that challeng1ng, right, -so like sometimes]e
bit of .a challenge is pretty good N : ﬁ}. o

R: What do you mean by chal/ What would SOmethlng be 1fﬂft
was challeng1ng7' - Do

3\‘. . : v.'.,;’
A b

] S ; W
Pe: Well . a bit hhrderﬂ L T e T
R: Harder for you, hey?.f S R
Pe: Uh- huh

R: Harder in. the sense/. I mean[. . . . . .]if sométhfng
was harder, what would that mean?.. 5 . s
. T Lo 5 , “ . \i_ D L ‘ ' ¢
Pe: Not longer questions, but like different kinds of
questions. o S A s ious

X S & N

_— e Taw e e

Pe: It seems that, like, when he's/ The teaching, like I
don't really have any problems, like, "getting some- of
the concepts, you know. ' Like’ learnihg how ‘to do thisg, ’
like, . . . it's not that hard, r1ght. So, and. if ;
nothing's. hard ‘sometimes it seems a bit boring Or if:
sometimes it' s too hard it seems borlng too. - : :

(Int. ) ;
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‘school and earlier in elementary school, there. was
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introduce&( he paid attent;on

» Ri

E?i a
y

Well} like, » . . I'm usually thinking about 1t and -
trying to like, think, "What's he saying?" and not
ju, like, the words you knowﬁ . . . like, the point
of the th1ng ‘

(Int. 2)

On several occasions he,claimedlthquwhat they were
doing in Mathematics class at the time was not interesting.

Ogﬁen he ‘was cautious in his declarations, using such

.phrases as "not really [interesting]," "not particularly,"

and "kidd of boring," But in all the probing for.Mathematic$

class periods or topics in Mathematics that mlght have S

stlrred him and aroused his ‘interest, ‘not once did he allow

that he was interested in what he was’belng taught.
When'questioned'aboutvMathematics sthdy in junior high

"not

3

réally"-anything he cbuld‘ever recall that had beeh

finterestlng or challenglng (Int. 4).

Q% customary 1ogica1 fashlon, Peter 'explained. why it

i1

was necessary to pay suff1c1en; attention to learn the
matewial even though it was uninteresting and lacked

chgllenge. = ..
P , :

‘Well, it's just that lfke, sometimes, like, when you
"y learn something, next year it'll just be a ' '
. ) : -

0N

N,

-
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cnntlnuatlon and {f you don't understand it fully. the
flrst thlng ?bu know your mark kind of starts slipping.
' (Val. /Int 6)

<

N

.;“ﬁﬂas lack of~ emthu51asm for school Mathematics extended

L

to much of what. was studled in. school

“ . ‘.“'v

R: . . .. Do you genenally enJoy go:ng to school taking
‘Math, or is it just/ - .

Pe: Well/ o " -

R: /frustrating, or:satisfyinmg, ory
Pe: Okay, well, vsch&bl'lsn t frustrating, @ut it isn't that
- satisfying. Like, I guess, if . you didn't have to take
school, I guess I might not gaf’ Like, if you didn't
have to take allethe subJects, f probably wouldn't take
all of them . . , that we' re taking right now.

‘R: Right. . o ot
Pe;xBut,vlike, I guess'I would take Math.
R: You would take Math; | o
Pe: Yeah. | . S
(Val./Int. 6)

A d

Mathematlcs rated at least as'hlgh as, and higher fhan
most other subJects becaJsedqhe belleved it to be one of the
. moet 1mportant As 1nd1cated earller, Peter was often.
,analytiCal in his discussion and understanding of whatever
‘was top1ca1 The matter at hand 'was carefully weighed in
terms of cr1ter1a ‘theg seemed to h1m to be relevant In tne
case of schoeol subJects. their importance seemedlto be
considered largely'in terms of their usefnlneSB..‘Those Eor

- ‘

which he could see practical value were seen as "good to

know, " $hile others wére rated as "sort of useless."
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Peter's record of maintaining his studentfjournal_was

LT —

the highest of the eight students (see Appendix G(v)).

There was: often an economy of words however,nand his. entries -
tended to vary. iittle from day ~to- day. Nevertheless‘it was

;kpossible to extract slgniflcant inferences from his Journal
partlcularly with respect to his views ‘on mathematlcs

outside of the classroom.

Karen

As noted in thevintroduction, the.researcher-student
,relationship with‘Karen‘was'prohlematic.t“There'washa_l
substantial :lack of a positive relationship condUCivevto a
developing trust and to encouraglng alw1111ngness to engage
in easy and open dlSCuSSlon about matters related to the.

‘research topic.

Some 1nterv1ews with Karen were better than others,‘

however they were all marked by what appeared to be -

considerable nervousness.'much shxfting in her‘seat, and nof
eye contact. Her comments about many of hervteacherS—and
school subJects indicated a qu1te limited tolerance for and
dislike of matters which did not hold her interest or appear

relevant and.meaningfullto her. _This same attitude was

perceived to be reflected in her response - including. the
manner in which she responded -'toﬁso'e interview questions;
ne ded - tocoge intery

3
and topics.  Her comments frequently were brief and abrupt,

necessitating extended questioning to encourage elaboration



'~and clarlflcatlon. Occa51onally,;onfllctlng, seeminglyv

-fqulte contradlctory remarks about a matterlwould be made at

W l
dlfferent 1nterv/~/s Attempts to encourage her to relax

. bJ

'and to better understand the nature of the research by

'changlng the 1nterv1ew srtuatlon and explalnlng'(a)_that the

;research was not 1ntended to test her, (b) that there wﬂ% no

necessity to respond quickly, (c) that her understandings of

_the matter vere what was: 1mportant, not Nhat‘she might have

‘.thought was wanted and (d) whydthere was a need to &sk

©

apparently. 5111y questlons in general. had 11ttle

'dlscernlble posntlve effect Unfortunately then,vinterviews

were'generally conducted in an atmosphere characterlzed by

some reslstance5 ten51on and pressure.

In~additdon‘to;the'prohlematfc interv{ews,pthere was
alsohlittle'successrwrthtthe»student journal'with Karenf
ThedentrieS'tor two,daystn.NoVemberw 1?84~yepe noted. zThe
journaicnas not’turned-in.again after that timer ’ |

‘ Thls cautlonary‘lntroductlon to garen“fS‘not.intended
to 1mp1y that no relevant. valid data were obtadned;'
However, ‘as w1th the other part1c1pants data acduired

¥

through research w1th Karen are used only to the extent that '

they have_been,determ;ned as”valld; The amount of such data’

in her case is limited, and for that reason, 'are used

sparlngly

2,
™

Karen s behaviour in the classroom followed much the

same pattefn. exhibited in the interviews. She-showed

" . 131
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limited pétieﬁce'and some unwfllingness‘to continue to

- attend the main Mathematics activity in the class if she
felt she understood the material.

» Karen claimed her self assessment of GOOD was made on

the basis of he; marks. ‘As is 1ndfcateg in Table" 1, Karen
was écad%ﬁicaliy'sutcessful in Mafﬁéhatiés and in mostj»~A
4subj2cts; Since,aas shq_ponfipmed, she wa% generallf éble
to qdité quickly gra;p-thé material she was being tauéht, it
is pﬁrhaps not ééo surprlslng that Karen should: tire’ of
rev1éw1ng toplcs she felt 'she understood - .

3

;Mathematies was a subject she claimed to 1ike;ﬁ Thap

.likﬁlg,k%qﬁéyer. seemédlprimarily po.bévbecau5e she;dié wéil
in t%edggbjéft rather fhéﬂ as a reéqlt ot any general |
ﬁsubsihntiaf~interest in it.for its own sake. She did state

in Interv1ew 2 that she found Matheqatlcs to be "more

}

LAl

interestlng than Soc1al [Studleq] and Sc1ence, and the;e

'

were §ome t?pics in Mathematics, such as set theory; metric
. » - S - :

mea /rempn£. and érade eight motion geometry whichfshe

considered to be "fun" topics in which to do exercises.

M . vf'

R: . . . [when] Math is next. Any-particdlar’feelings?'

K: [. . .1 . . . I don't know. Like %ometimes we have a
test and Math is neyt, "Oh, oh boo. But if it's
» something like just sitting in the class and having h1m
correct and then give me homework, it's just, "So who’
cares. ﬂ : oo \ B

Rr:"So who cares.". ymm, do you like Math?

: o : .
K:th-Quh: [Yes])

o
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’ R:nHou does Math‘compare with the rest of the euujeets you
" " have? : :
K; i de”Best in Méth; ; ': | o _~_v}‘ S
R: iéu do besifin_uath. ;Db-you like‘Méth best?
K:non, ic!s'just éaéier;' o o [" R ":' {
:Rz;ﬂhat'subject would you iike best?
‘K;.wnat.subjecfldo'Iniike‘heet?i‘
R: Yeah. o
K:;Math [Ver) sllght 1augh]
R;-Ah,‘and the reason you like that best? Because it'e/
k:‘le'e'easaest for me . | | |
'fRé_; S What does it mean when you say{‘"It's-easieaE"i
R 1 understand it better than I understand ahr the
"~ rebellion of Upper and Lower Canada [she. was studylng
~-Canadian history in Social Studies .at the time] and fog
; formation {thevcurrent Sc1ence toplc]. ' S

R: Okay ... 2 Do you thlnk ‘you can tell me what .
you're. try1ng to say when you say you. "understand 1e"?

: K:vWellijllke,vhe puts:work'ln front of us;'I'know-how"to
~ do ¥t, like I can do it right away, but sometimes in
“Social [Studles] or Science I have to look for it,

: (Int. 2)
f‘As was peaitea to be the case'with Ted, she may have
_been Juggllng relatlvely small "¢egreee of interest in
‘Mathematlcs. Even though she did . wel& in most subiﬁcts

”xvthere-was sdme_preferenee'fqr‘Mathematics because it was the

one in which she found she'was’mose quickly able to learn

Qwhat,waS-being taught} and to complete the work that was

asked 6f;heri
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"Kérep's,marks.compared qui;eﬂfévourgply‘yith those of

EXCE?LENT stuéents’Donna,lTed,.éﬁd4Petgr; 'It might |
therefore.be asked why she di@ not also claim 5o be
EXCELLENT; The anéwer to this’is not pérticﬁlar%y clear;
when the qﬁestion of how sﬁe decided she waé'CO0D was .
raised, Karén stated that it was_bécah;e'of he? marks. She
appeared'uﬁwilling to discuss‘tﬁe matte® beyond that‘point,
(Vai./Int. 6). It can be’séid,'however, that.karéﬁQdid p:t 
‘seem to exhibit the séme lével of long-te;m pféferencé for
»Maﬁhématicqlas Donna énd'Ted; ‘She claimed fﬁere wé:e‘
0ccasions in her SChdoling pas£ during whith’Mathemétics wés

_hot the subjeét in which she re::TVed her béstjmarks (Int.

oo ' B |
: . L ‘ AT
L. : ' o ,
Pamela - - ' ' o ‘ ‘

?;meié enjOyed the éotial aspects of school. .She
usudliy dame to- school early to meet with her fr;ends, to
"@ess around,'" as she put ii,A She attempted to take
advantage Qé’the e#tfacurricular activities the schootl‘:E
offered - ";ryiﬁg out" for school sports téams,vfor examplé

- but she was often ndtvparticularly successful. Despite

these disappointments, she did- meke other atteﬁpts to get

| . 4
involved in school events guch as-inter-class "house league" At
activities.’ o o ' S

. ‘ b A
. C ol A ‘
Pamela was a "trier" at extracurricular school events,

and the same cbuid be éaid for her school subject academic
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effort. Success in the form of good marks did not come
"easily for her. As indicéted in Table 1, hd;‘recollected.l

grade seven final marks were'not gerticularly high She
B ’

said she found the transitlon from emeentary school to ﬁ*
junior high school somewhat dlfflcult T

1

.- Well, I guess in grade six it was s sort of a

goof-off year for us.” Aad so:.when we got to grade
seven it was just, "Boom, you've got to concentrate
now." Like, grade seveh was sort of hard, and you're

trying to p1ece everything together, trying to hit it
of f good with the teachers: and friends, and you . sort of
want to stay with theﬂln group, but, then you've got to
listen to the teach r~so you can pass your grades. And
so, it was sort of §batt1e .

"d

(Val./lnt. rD)

In gréd€‘seven'Héthematics,’ﬁntoontrast to'grade eight,
, RN
she found "t hlngs sort, of seemed to be mov1ng really fase"

(Int. 2).;";Te of her. problems ‘was communlcatlng with the

grage seVen Mathematlcs teacher
w ‘

I got ‘confused quite often last: ‘year and I got scared
and I didn't feel like going up to the teacher [who was
not Mr. V.] and asking what was happening.” When: he
tried to explain it to me, I Just sort of left him
alone at that, and tried to work it out myself but it
didn't.work.
‘ ' - (Int. 2)

-

MEny of.the problematic aspects of:chenéing from.
elementar) school to Junior high school had beq‘ ~.
‘l substantlally reduced b;dthe time she had reached grade
‘eight and sbe felt she coyld occasionally talk to Mr, v,
L Nevertheless, the theme of "being confused" present in her

>

comments-above*stlll-characterlzed much of- her academic
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‘effort. Statements in her student journal and in the'

interv1ews vere frequently punctuated by claims of be1ng

somewhat.uncertain and.confused whenever specific top1cs in

Mathematics - and in other subJects'- were discussed.

‘Claims of findlng a topic "easy" or understandable weres

often presented in juxtaposition td’expressions of
confusion. or as 31gnalling emergence from confusion The

following illustrative comments are from her . Journal

I had & little trubble [51c] but I managed (Nov. 26,
1984)

In the beginning of class ijas)really_confUSed but I
sort of understand .now.. I'm not to [sic] clear on it.
(Nov. 28, 1984) : - o .

It was pretty easy-and .1 was not that confused. The
new informatlon we .got confused me a 11tt1e but I'm

doing all right! (Dec. 4, 1986) ' _ h
w . ! .

1 understand it. I 'was not confused at all. (Dec. 17,

i984) ' '

It was pretty easy, but I sometimes got confused, (Jan.
14, 1985) - .

Pamela lacked thatcconfldence in her ability to qu1ck1y

bunderstand what was being taught that characterized all of

the other students thus far discussed. While she claimed to
. . S . ‘
be generally able to overcome her confusion, it was usually

only after attentively listenlng to Mr. V. 's explanations

- and.trying to solve the problems oh her own that she was

able to do so. | . , lfl f}

.

R: . . . the principal thing 1 was trylng to get at here
is that it struck me that you often felt kind. of

-9
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uncertain . : . you didn't have a lot of confidence’

. about the Math1 I mean, you could work your way : ’
through it, and you could get it, but it took working
-at. ' ST

Pa:.Umm, yeah, that's[. . .]the way it always is [*],

whatever I do. D .
’ (Valf/Int. 7)

K

The dec151on as to how to rate. herself was itself made

'

with some uncertalnty This acknowledged confusiOn and lack -(,;
_ of self assurance in her Mathematics abllities served in

part as a b351s for her dec1s1on that "1 guess it's probably

between FAIR and GOOD "

In order to achleve _some success in Mathematics, Pamela

. 1

had to apply herself quite. 1ntently to the Mathematics

actlvities at hand She was a qu1et and attentive student'

(%

a
in clasa§ very s'ldom was ‘she noted as" talklng to another
StUdeﬂ;, ’%@}k‘ﬁ 1

of the otherrirﬂﬁénts, Pamela usually was explicitly U ad

wground the room, or doodllng,'-Unlike;so%e

personally appfb;¢ativeiof Mr. V.'s frequent ‘thorough
N L3 . . ‘ - !
reviews and explanations of the problems, They helped her

to better understand and reduce the confusion
<
As was indicated ln'an tarlier excerpt, like all the» -

other’students, striving for g@gd marks was important to\
"her. "I need a good mark in Meth. I put pressure on

-myself" (Int. 4). The previous year, in difficult,

transitional grade seven, it was at "the bottom of the list

»

[of subjectsPl" In November, 1984, in grade elght, she

announced that she was above average;" The fact that,

'according to her own’reckoning, she was above the class
ﬁ‘ ' . . ’ ’ . . N
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- avetage by only one percentage-point did-not deter her from

eak1ng che ula;m.‘\ | | ‘

°. The research relatlonshlp developed qu1te well with
Pamela Although at times she found it d1ff1cu1t ‘to know
hoy,to,respond to.the questlons, ‘she did always attempt a
response-;LOften these.indic:ted a.substantlal

thbdghtfulhess Her Journal entrles Were also among the

1most elaborated and reflectlve of the students (see Appendlx

G(iv) for a sample).

Carol

4

-

As indicated in the introduction to the students
earlier in thisichapter,iCarol's acadeémic history was

siggificantly‘different from the seven other participants.

l‘She had dlfflculty ach1ev1ng academlcally The previous

year, she had done very poorly in Mathematlcs

Carol did not participate in any extracurricular

‘l

activities on a regular basis. Optside.of school she

P

‘regularly worked in a retail-storez ThlS 1nvol 'ed harndling

[\

‘money, and figured in her discussions of experiencing

mathematicsvoutside'of the school.envi~ nment.
Carol was usually quite;eager t- discuss Mathematics-

related activities. She was not reticent about engaging in

discussion in the interviews, and her responses were among

the most elaborated in @pe study.



‘they did. not, in truth, sffect her understanding of

"V, diffié@lt to unde}Stand. - She perc

.Mathematics work.

detimalé."f‘With these topics she felt the "rules" of

-
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.The‘undersﬁqndingé that Carol héd‘of mathematics seeméd

s

to'hinge“quite ﬁighfly'énd v%yidlfrupon‘her'expeniencés}ih :

-particular Mathematics classrooms. This was somewhat the
""case with all the participants, but it was stongest with
. . [ : A

' Carol. For example, unlike Verna, wgo claimed that

attending éld the.differeﬁt'elementary schools had not
s _ ; : _ . .

«

. mathematics], Carol's.varied experiences in diffefeht»

N

did explicitly figure prominently in most dischssiQﬁé

=
o

. . . : v O s o
Particularly evident were contrasts bgtween her current

grade eight experiences and previous Mathematics classroom
P v : : ‘ . ‘o »
experiences. .

N

¢

‘affected her views on mathematics [which is not to say that

‘Mathematics classrooms with different Mathematics teachers

A common theme throughout was th%27she,considered Mr. =

etived him to be quite

strict and firm in his demands on the students in”tegms of -

\‘/)-f‘, _ )
understanding the'material-and'in terms of what she saw: as

L g : T : ; oG :
"his ways" to "do" the Mathematics. She saw his rules as

being the difficult ways, and qﬁite»diffefentlfrom méthods

to whichishefhad_previously been ihtroduced'fBr ddi}h[the

Carol claimed. she did notllikevmost“geometry topics.

She stated thateshe preferred topics of Mathematics that

vikalt strictly with numbetrs, for example "fractions and .
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.

,SUCcessful.

recognitlon."

'answering teacher\questlonsu

reasonably vell (see fable 1).

LPQOR.

Mathematlcs she knew for solv1ng such problems superceded

any of those of the teacher whlch might be dlfferent _There

was only a very l1m1ted number of ways of solvlng such

¥

problems which: by now she felt she knéw qu1te well There

was less confua10n assoc1ated wlth fractlon and dec1mal

problems, and less posszb111ty of becomlng confused
‘ 9 o -L

Carol s behav1our in clas, andlcated that she sought

.

‘There was‘ev1' nce of boredom at,tlmes, yet

also of a. de51re to\succeed and to'be seen'as'being

Whlle she stated that she was qu1te concerned

about g1v1ng wipg answers in class, that d1d not prevent

her from trylng to demonstrate that she knew the mater1a1 by
. - /

She would freQuently be among

those who ralsed the1r %and to enswer bne of Mr. V.}s

PR -

questlons Sometlmes it was done wizh ev1dent eagerness.

If she was asked to answver, and h;@ answer was correct,,

A; // J?J '
there would occ351ona11y be vis;hle ev1dence that she was
s ‘t - . )
o
pleased that she was rlght and that she had had the
/ ~,“‘ Z“ﬂ K LN
opportunlty to demonstrate*that she knew the answer

Carol inltlally coms&gered herself to be d01ng

She. rated herself as GOOD in

Mathematlcs becausgéshe felt that she was achieving a mark

that was well above the pasplng grade of fifty percent

Three months latér, after;hav1ng cont1nuously studled P

‘various aspects of’ geometry, she con51dered herself to be

Thrs,s@e based directly upon her marks "I'm,at
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ThisfseIIJassessmént waS‘made ddring Interview 7. At
~ehat time the Glass was engaged in ﬁpmmetry constructions.

and the negat1ve attlﬂude towarQ the tOplC ﬁas still very

. .

much in ev1dencé" Carol fe1t she had to worry about
compasses and stuff [*] .and getting it perfect" (Int 7):

\e
Slxteen days 1ater, dur1ng Va11dat10n/Interv1ew 8 _the

tOplC of study in Mathematlcs class had now become ratlonal

~numbers. Because she felt she knew thls mater1a1 CaroI

o -, ;_\

assessed herself'once'again; and»on-the'basis of.anticipated

~success, she proclajmed_that:she”was now, "passing Math" and
. . . ! A . ,

that she would "probably get'Sixty on [her] next report card

in Math." .

| . ’ . B L 4 o
'Carol's current grade eight;Mathematics experiences, as

' .
suggested by the above self assessment descr1pt10n, tended
f a - .
to. vary with the different 1ntérv1ews ' Her attltadeS"

towards the subject.varied, some;}ﬁes to the peint of belng,

"at one level at'least.:substantially at'varlance.wlth

- L N A :

earlier views. This necessitated further attempts at -
‘ - . ) . - . ,. ; v ’ Iy . ‘ ) . 3 . .
clarifying these matters, and searching for a deeper level .

_or context within which to sityate her comments.

4
Summary

o f

Thi's chapter has presented a8 number: of biographical
T [
’features of each of ‘the grade elght pa&tlcipants, along with
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" wide range of achievement levels represented by these

Toe

‘a d@scription of their general attitudes toward Mathematics.
It@has described and interpreted the assessment rating that

each student made of his or her own perceived Mathematics -

abilities.

T It has prov1ded a brief descriptlon and ana1y51s of

what the researcher perceived his . relationshlp to be w1th

.€ach student participant. There was substantial variation

. . . . Ve

"tamOng the eight students in this regard. With Karen in

A}

particular the problematic relationship 11m1ted ‘the extent
of the valid data avallable for 1nc1uslon in the thesis.

. It canobe seen from the profiles that wh}le there was a "

-

‘students, many offthem were . at least reasonably sucessful in

-terms of achievsment in Mathematics.. A number of the

_students identified Mathematics as one of the subjects - and

in some cases, as the subject - in which they obtained their

highest marks. All of these people, including Carol, were
students for whom receiving good,marks was explicitly
important. o | "

heyond the simiiarities in achievementvlevels‘among
several‘of the participants,'however, the‘individualityddt

each student'is strongly evident. An examination of such

aspects as (1) ‘the level of 1nterest 1n "the subJect of .

_Mathematics, (ii) the.students confirmed and professed

'achievement levels, and (iii) the students perceptions of

- their own ability in Mathematics reveals that these factors
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were present in qui b Varying combinatlons among the
students. < . - B ¥ . ’ ' L
: . : N S : . .

It wasiquite clear that marks alone. was not a complete«
baSis for judging either'a student's'interest in the subject

or - for 1nterpret1ng how each assessed her?or his own

Mathematics abilities. The students vho appeared to exhibit
the least 1hterest 1n the school subject of Mathematics, for

example, wvere those who were most successful - Peter and

"Karen - and Carol, whe had the most diff1cu1ty w1th

&

- Mathematics. One of the students who was most enthusiastic

wh

vahoutbthe subject, Donna, was in fact often only modérately

'successful‘in terms of achieving high marks.

Perceptions of "doing well" in Mathematics were vory

much personally deflned Refraining from imposing external

definitions on the f&gﬁ;self assesément categories of POOR

(AN

FAQR GOOD and EXCELLENT produced results which p01nt to

quite differing views of what it means ‘to be a FAIR student

in Mathematlcs, an EXCELLENT student in Mathematics, and. so

?f

on _"The individual 1nterpretat1ons were striking in terms

-of thesvarlation among the part1c1pants The‘differences

13
v

between Donna, Verna, Karen, Ted, and Peter, for example.,

were quite prominent.

vThi@fchapter hgl‘provided some insightful descriptions

and interpretations of somé of the ways in which each.of,the

study participants understand their relationshipvto

Mathematics. It stands'on‘its oﬁn as a signifier of the

&’ A V1
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‘strong 1ndiv1dua11ty of yadhg adolescent grade e1ght

stgdents., The:chapter also prepares the ground for
oo AR A

followingethe'atudents through 8 descr1pt1ve 1nterpretat10n
~in ChapterSJS and 6-0f thelr mathematlcs related experiences

‘.in differlng contexts, their conceptual characterlzatlons of
mathematics 1tse1f drawn from the1r experlences with the

-subject4'and their understandlngs of the value of 1ts study.
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contexts of the experiences.f The results of the study led

_ mathematics was less formally, less focally, attended to.

- one appropriate means of organizing the description and

S S
" Chapter 5: THE SPATIOTEMPORAL SITUATIONS
. ..% " OF MATHEMATICS EXPERIENCE

Introduction

A pr1nc1pal alm of the research was towe)gplore wi’the
v )

.

.- students their perceived mathematlcs related experéences in
'_various in- school and out of sphool contexts. One»maJor

_aspect of this explorat1on was to 1dent1fy the situatlonal

.

contexts themselves,yat least in broad category groupings.

.

Ana1y51s of 1nterv1ew and student Journal data revealed

that the nature of students mathemat1cs—< lated'experiences

varied s1gn1f1cant1y depending upon the physical and social ~

to deciding that an appropriate division was that between

those qu1te spec1f1c places in which Mathematics was

‘formally taught anddstpdied, and those places in which ;,.;

By this is meant; on the. one hand, the Mathematics-classrodm

and its homework extension, and on the other hand,

essentially all other locations, including other classrooms

and oht—of-school,'non—ﬂathematics:situatidnsu The o

décreasing specificity with which these four groupings

identify the contexts appropriately reflects the decreasing

prominence of the mathematical character or content of the ~

activities in these contexts.

Using "spatiotemporal context" was seen, then, to be
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of course, all expeﬁlenc%s of mathematlcs in any

¥ ".

Lthe groups were not.the same. For'example, as mIght be
-expected, the Mathematlcs classroom vps by far the most.
'promlnent of the various spatlotemporal contexts. In the
cléssroom the types of experiences were quige varied, not

only from student to student but for each student. It is

‘not possible to describe .every experiepce, nor even every

“type-of Mathematics classroom experience. Rather, it is

those types of experiences which-were given emphasis.by“the
student's, such as those which they perceived as ﬁfun;"
"boring," and "in-between" that are described. - These types

of ‘experiences are discussed here because environmental or
'_ ) ) : » . ‘ ) ":'t “'_,,-
social aspects peculiar to the classroom.were important

. . . v _ : . \ e
elements of these situations;vJIn other'words,‘the-meanings o

of mathematics. are derlved not only from the Mathematlcs

»»topics but from the nature of the actlons of the teachers,

“other students, and themselves in the process of being
taught and learning about these topics.
The meanings of mathematics very much included what 1t

N . \
meant. to "do" mathematics. . The contexts: of these "d01ng

mathematics" experiences were important. To expressly
acknowledge involvement with mathematics is to say that in

these situations mathematlcs gains an explicit, ;mmediate

. meaningfulness. A need or a place for mathematics has been
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perceived jand the 1nd1v1dual has become openly, actively
involved with some aspec% believed to be within the realm of
~mathematics.' To say that 4in oth:r‘situations mathematics iSf
not even cog%bmplated is to. 'say that it is perceived as not
rhav1ng a~mean1ngfu1 place 1n theser31tuations.‘ This
. meeningleSSness cen only be articulatedllater, as the
« jeveryday life situations are reflected'upon. |
Between these two'poles of?experiences-- the explicitly
mathemaﬂlcally engaged and the defxnitely mathematicalgy o
Anon-engaged - there may be occasions such as those to which
Luijpen and Koren (1969) refer These,are.those occasions.
yhich, during the action itself, there.ie a8 pre;reflective'
conscioUSnese of some activity in which mathénaticsvis.
involved, but‘the methematics of which is'nOt recognized'ae
such beceuse this "mathematics-ness" is not thematic. This
niddle'"grey area" also'is a focus of the following.
.discussion to the extent that such_occasions can'be‘brought
toireflective consciousness‘and diecussed and interpreted.
There ;55 a’distinct difference‘between'mathematics»

related ‘activities in the Mathematics class (and homework
locatioh) and mathematics-related activities in other
Situatfons. These latter experiences were perceived as.

b

occurring much 1ess frequently, and were much shorter in
durqtion. in contexts: other than the Mathematics classroom.
Accordingly, there is a-shift through this chapter from a

- . ! e

focus on'exploring the experiences within the spatiotemporal

‘
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‘the students that they had very few~mathematics-reiatedg
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v'context'(as in the Mathematics cIassroom) to an emphaSis on

an exploration of the con%exts themselves (as was largely

the case—?ﬁ'the out-of- the Mathematics class/homework L/
occa§1ons). Thatbls. in‘the latter case, attentlon 1s'

particularly devoted to identifying the situ ‘pns or types

of situations in which students con31dered th t they had

engaged in some way in mathemat1ca1 act1v1ty, and the

mathematlcs of the 51tuat10ns. |
Interpretatlon is then prov1ded of students'

understandlngs of the*; generally infrequent and brief

mathematitserelated out-of—class experlences. The claims hy

;8

experiences in eway-from-the~Mathematics clessroom evergday

situations_appeered to be grounded in a firm helief;that

this vas indeed the case. However,:eXaminatiOn.cf:the R
.nterview and Jjournal deta‘indicated that methodology.méy;
a;sﬂvhate had‘eome'effect on;the'students' reporting,, |
partjcularlyvdn the‘freqhency of thehoccasions.perceived to -
involve mathematics. Betause cf'this; the chapter 1nc1udes

e‘rief dlscussuon of the possible 1mpact of the research

mé-thods on the claims.

The Methematics'Classroon,.

. The General Experience E SRR

» . ~ . <

For all the stuﬂents, the“MgthEmétics claséihas clearly

the predominant place of mathemat1ca1 act1v1ty This is not

THn

T
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"a-surprisﬁng result Almost by déghnition the students'

understood mathematlcs as belng that whlch had been or was'
be1ng taught in Mathematlcs class. While such
acknowledgement was. 1mplic1t throughout the study. it

"

surfaced explicitly in such remarks aidthose made’by'Verne

‘when .she was asked what .she considered as mathematicss -

K

I.dunno. 'Justdwhat;you;do”in Math. Just math!
: ' L - ' (Verna, Int. 5)
. & ) ' -

4

Not only has the school defined’what;mathematics is,;it has,

partieular]y strongly for,some,.defined'how'mathematicsf;ea”

-to be "done " Further, the 1atter defining influenced the

.former that 1s, how mathematlcs was understood to be

Y

>

' properly ‘dore 1nf1uenced understandlngs of what mathematics

ﬂ ‘

is. Eﬁe strength of - thxs def1n1ng and 1nf1uence“appears in,

Carol s contrastlnggw@hlng mathematlcal aet1v1ty at work

o

w1th that done in school. ‘ S ) ". : ;1vxh

L[.w. "But I don!t f1ndwﬁ? as math, I just find it as a’
p%@t of work - But mhnﬂath class, you have to sit in a

é? desk, you have to.sit there with books open and a
pencil in your, fiand, and you haye to look at the

- chalkboard, an "he's sitting there. explaining it to

" you. Whereas at work you just do what you think. , .

' ‘ , o ' - R (Carol Int. )

» . . :

as generally rather routine. There were periods which all

_ffound bor1ng, and there ‘were experiences which most but not

.all considered to be "fun..

' These experiemces varied. with

"the dlfferent students. ‘Often hovever)-therMathematiCS

Mathematlcs classroom experlences vere regarded by most E



e — e as

classroom eiperience:ploogsd at generally’ Qag conSidered‘to
be ’

all the same, really, Like, it isn't. really boring o
- but it s just not -exciting. . ‘It's nothing new . . =~ .
. it 8 Just kind of in- between. ' -

_ : . .(Anne; 3) , :
()

~

Views such as this appear to have arisen prinCipally for two

reasons. The first of these had to do with the structure of

¥

the Mathematics class period. For example, thelroutinevof e %

’ the present classfwas relatively Standardized  The second .
l ' 8

had to” do q;ih the long standing perception that the content

of Mathematilw

Ject generally changed only slowly
and systematicall ‘f¥er the grades There were feth

occurrences of significant, rapid_change, and generally_

: "speakingt present grade eight classroom’ekperience'

. L r@ ".;:) ‘ v . N . . |
a '_._,confirmeég t viéw. W;”ﬂ;'< : h' B o ;

Wh‘i+ iy h ynderstanding of Mathematics as a slowly
. " {)

' changing sprect which typic&}ly had ‘been routinized in its
S , /‘,
ki instruction was the dominant vaew, it was not,the,only view

' the students ‘had of Mathematics. . S . o ‘,{p

g

¢

Junior high .school did represent a notable change from

-elementary school Mathematics forﬁﬁgmy of the eight ,

o, . %ﬁz o
students, including Anne vho was quoted above. There was

: - kY .

some limited relationship between the obdasions when

5 ._‘.
»

statements regarding this perceived difference were made.f

».‘

. and the occurrence of changes in thewg ometry topics being

-u«

taught. This relationship was onl§ partial and pften the

L
A -37}'- :



fs1gniflcant elementary school - Jjunior high school

o . = et ‘.,ﬁ
-

Mathematlcs change was credlted w1th haV1ng taken place in *

-

;grade seven and not grade eIght. (D19cussion of the nature

of school’ Mathematlcs 1tse1f is prov1ded in greater detail
in Chapter 6 ) S

Experlences in the current grade eight;clasé also

"

' var1eq. As mathematlcs enthusiast Donna stateﬁ:‘

<
- . . Y
. ¢ . I never, know what's going to go on in.Math It
could be borlng, it could be dull, like,’ could be
exciting. I could learn something, 1 could not learn
somethi " . It just depends what we re learning I
guess. 8. . S

The first part of the Mathemat!cs period was. usually

1

rdevoted 1n1t1a11y to homework rev1ew,Qfollowed by

1nstrh¢t10n on the current.toplc. A351gnéd Mathematlcs
-5

homework was an almost da11y occurrence for the students in

g

Mr\'V 's class. When there was time durlng the latter part
Vo
of the perlod to begln work on the a331é%ment 'there waé
) - v
-y

freQuently a 31gn1f1cant amount of actlvity, ‘the - students

were busy worklng on problems, with 'some discusaion among

nelghbours, usually about the problems " Some students foundl

this atmosphere to be dietracting, contending there was a

rushed'quality to the*aCtivity,F The natune of the .

Mathemajﬂcs textbook problems-- frequently5short.in-length

, numerous,_and often having a def1nite answer - contributed

r
to this feelzng Pamela, the student who often found

Mathematlcs confus1ng. stated that ‘she felt there was a'

(Donna,’lntr 2)

151
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: . : o # - S
"competitive" atmosphere'in theialassroom at theseAtlmes..

t

‘to try to work more slowly, and with 11tt1e d1st6351on

-

those around her. . She belleved that if she was, to be

of her attentlon as possible to the Mathematlcal tasks

'She attempted to av01d gettlng caught up in it} preferrlng

wlth

'successful in anSuerlng the questlons, she would have to

‘shut out much of what 801ng on around her and d1rect as ‘much

at

hand. ,St111 she thought that it was good to have time -

durlng the class per1od to work on the problems bedﬁuse'if

.vshe got "really stuck" she could go to the teacher,.who she _

belleved was 11kely to be more helpful than her famllyhl'

“The dlstractlng nature of this part of the perlod

was O

not interpreted-as a,partlcularly negative experlence by-all._

of the eight students. 'For example; Verna‘and Ted worked at

ansuerlng the questlons, yet professed 2 preference for

doing them at. home, ‘thus leav1ng these class tlmes for more

social activ1t1es. They-felt they had. some trouble

M)

concentrating in class, not pr1nc1pally because of noise,

but simpfyvbecause thelr'frlends were there. As Verna said,

"I d rather talk" (Int. ;3).‘

Observations conflrmed that Ted d1d 1ndeed talk.

Verna

on the the other hand was seen to' be lesssngen to talking.

She appeared to devote greater,time to the;assigned work,

and less to what was happening around her; With Ted,

‘appeared almost a need to talk.~~He vas firm in his

-

conviction that teacher 1ntervent10n was p01nt1ess

4
>

there



- ! ' S _
YouMcan t Just tell them [students] to stop talking.
because the) 11 just keep. 301ng Like, no teacher's
gonna stop you talking, ever.

(Ted; Igt.:S),

:Verna, the girl who-enjoyed going'to?school and‘te her
subJect classe@? would perhaps rather have talked. 1 When
b those opportunities arose however, she‘may have'instead 1_ ;"-_(
h heeded the same schooling adv1sory ‘as Pamela, one which was o

- e

quite different from that of Ted.

N because we're not supposed to talk.

(Pamela, Val. /;ét 7)>'
Carol the studént-who,generall; had considerable
difficulty w1th Mathematics. seemed to find herself caught
in the dilemma of often liklng to. do the Mathematlcs'
' questions uith her friends in the classroow, yet finding her
ab111t) to concentrate sometimes seriously threatened by
that very soc1a11ty -This led’her to claim at one time
(Interview 7) that she pre&ér.e¢>to do this work at home.
ThlS occurred particularly wheF she was. hav1ng dlfflCUlty
The quiet and the assistance of’her family, she claimed was ‘
preferab]e. Still she seemed quick to point out the "fun
times for her durlng these periods in Mathematics_class
becausi;these‘were times uheh'ahe had few problems
- Anne and Donna engoyed the opportunity to work on the
Mathemaﬁics problems and to be eble to talk with. thEJFI
- .
friends - to seek help from a neighbourjwor to help a¢'\J
neighbourp- to the extent that Mr. V. permitted'such

P
v
Yy
K
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._¥ - taiking.' As Anne explalned in descrlblng why she preferred
gthese second part” times to "f1rst part lecture and

‘homework'review times:

'Cause, 1t s easier to ask quest1ons to k1ds than 1t is
~ to teachers. Like all the teachers go, YOh, don't. talk
- to your f friends; if you have a question come and ask

me. It's harder to explain to a teacher than it is to
a- k1d _and right away, the kid's having the same

. pragéem, so they already understand what you're talking

abou and ‘you try figuring it out together 1nstead of
‘ goihg up to the teacher and, "Well, you weren "t

listening," or anything. So, it's more[ LJit! s/you

' . actuaily learn more in the second part, ‘
’ : J L - “ f (Anne, Int. 5)

Karen :and Peter went‘ab0ut answering the QUestions with

’

rg&ative'easg.‘ At tlmes they engaged in some dlscu5510n

.

’ regarding a questlon, perhaps comparlng an answer or
fhelplng a nelghbour.‘ Typlcally they percelved thlS period
of time and the act1v1t1es as 31mp1y a taken- for granted

given;' 1t was accepted as 51mp1y part of the Mathemafhcs

class. ..
For ali'these'eight.yqdng peqple,‘doing Mathematics was
a reiatively/dndiVidualisticvact, regardless of hdw‘they
tnterpreted the sdcial environment of the Mathematics .

YL classroom while they were doingfit.‘ There was some -point at

!}‘ *@ , | SN

L wh;ch thehindividual aionethad to attend to the Mathematicalﬁ_

. matter at hand..
Being Bored, Having "Fun"

. . . -
Experiences of boredom in Mathematics class arose for
, . 1 g !

2 \
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various:reasons. Thgse centred around reasons ‘having to do

w1th (1) the topic: (a) it was considered intrinsfzaiiy-

un1nterest;ng, or (b) it was a toplc which no longer held R

any novelty for the student and'(2) teacher practites, such
as Mr. V.'s detalled explanatlons.‘ These Qefe periods when

attention to the mafn Mathematlcs act1v1t1es waned. fThe

-~
:

frquency and the occasions of hqredom'var1ed among the -

ST * L] . ’ .
students. - = .- ) AR .

There were also class academlc act1v1ties whlﬁh the

. o

students - different students atvdlfferent t1mes o found

somewhat interesting, even "fun." "Fun ;was a8’ tgrmfwhlch -
X KR .. !

was used by these Jun1or hlgh’school Studendb tob.

\ 1 1 ]

- »

characterize a: w1de range of act1v191es tha{ were enJoyahle

. it .

in some"way. "Fun facadem1c expe%lences wer% not undque tQ
S -if K "
“the Mathematics claserOm, but they did GCCur 1n this claSs.
N ! . ..

. W
The Mathematics context 'is examlned ?ere for the:r meanings.
\;‘ ‘oa ""nar
‘-q" -l\_‘_..'.

L
"Fun 1s 1nc1udgi in, th1s sectlonjpn the classroom

I3

f

¢

experiences of mathematlcs because in the context of doing
% .

. . ¢
mathematlcs, Vfun ‘was very much a.classroom phenomenon It

W~ y
- e

is also- dlscussed here because 1t appeared as a form of

school academlc experlence that wa'’s 1mportant for many of

the students. -These were occasions which they.h1gh11ghted.
With;one exception,vPeter, all of the students spoke of

occ831onally hav1ng "fun doing Mathematics. "Fun".was not

o

the same as “funny." "Fun Mathemgtics experiences were not

particularly humourous experiences{ Rather, these were
. B STy . o

P
2 A
ke

e

L3 A
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':Tﬁpgcasions_when the étudents claimed tovenjoyvtheir
.Mathehatics activities. v-d- _ ' o » L
Three: elements were discernlble as common and ba51c to ‘

“ini.',"Fun'}was a subjective . .

all of the "fun 0 Co

labelling of the é*“re:g'»;-niies". * It'»was in the ’desc_ri,pt‘ive‘

- ey
Y ,,,-U,,

elaboration of these’ experiences that the three eﬁements'

\\\Were dlscernlble. The’ dlscernment of experlences as "fun

on’the basis ‘of researcher observatlons was largely',f QS'

S

unsucceesful.

| The»tirat of these elemente,»one which is fbundat{onal
but nothsuffitient, had'to,do'with how well the individual
understdod'the topic rn a second order way. This-

understandlng did not need to.be total, but'it'had to be
suff1c1ent1v strong thatj

a&‘ Pl 3
quite minor. The studentasﬁapproach to the problem at hand

»

had to be grounded in a8 fgaling of relatlve confldence that

"oufu51on and uncertalnty were
; ~4

he or she was capable of solv1ng it. In other words, the

problem had to be perceived-as being eésyg As Donna notedr

1 guess it's when it doesn t take a 1ot of th1nk1ng to
“do, it just sort of, comes to ‘you. It might take some
other people -a lot of thinking but . . . there seems no
other way to do it for you. Like.'lt just ‘has to be.

" e e I (Donna, Int. 2)

"Fun" Mathematlcs wai/not Mathematics which challenged the

oo

- .

student by being difficult. With this latter Mathematics,
'you have to get serious. You can't joke around. -You

have to sort of toncentrate. » : g
' ' (Pamela, Int. 5)



o

_become simply-repetitiVe and trivial in their view. ' Thus

‘this first element is not sufficient; a second element

157

<

A substantlal amaunt of Mathematlcs\ for example much'
...

of that hav1ng to do w1th the baslc operat¥ons of addition,

°

subtractlon, mu1t1p11cat10n and d1v151on learned in

el e / N s

elementary school, could be cpn31dered as~Mathematics which

all of the'stndents felt quite.confident in doin% But most

of the part1c1pants no longer 1nterpreted dolng the

"

elementa;y‘%ba51cs as "fun."  ‘Some easy MathematiCS'had

e

related to topitxhas to be introduced. o . CoE
The secoqﬁ element discernible in these "fun"
- _ : : .,

experiences had to do with the-interest the student had -in

the topic. The topic was always one which was in,somefgay

intrinsicaliy intéresting to the studentEnThenindividnel

liked to*work on problems involving,this”suhject. In most

cases - but importantly, not all.- this meant that the tbpic'

.9

was one which had been largely 1ntroduced Jdn Junlor high-

\‘

school - That is, it was ahrelatlvelytnew'toplt;which”yas

Coa

still somewhat .novel. Donne{afot”example,‘ind;céted<§he

~

.much'prefetred'measuring-ﬂith a protractor*fo"meeehring with

<

- a stralght edge ruler. Both were act:vitiés done at. her'
"'desk and both 1nvolved the use “of toegs Protractor uae ' L
was more recent: than ruler ‘use. vjf;'qv_, :: . _y"

Most of the students had 3 small number of- Mathematics

topibs_which.they felt.we;e theirhfavourites.- For_example,'

=]

Verna~patticular1y endeedttonditibn solving, Donna's‘;'piz_ R
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hfavourite topic was order of operatlons problemé Karenrsaid ;f

: ) -_i ! !
she’ found parts of gradé‘elght mot:on geometry "gu to,do,_‘g Ty,

. &

. % wr . R . “ P
“and Ted said he 11ked "drawing shapes and worklng;wnthg ‘{Qf s
< o } '? s '.‘4&;‘

‘tools" in geometry.' Thus, whlle the Mathemat1ca1 charactec» i
v<‘. ~ , ,,k é‘-.

&

of the experiences was important, the topics themselvesfﬂ 4.3, L

. ; T “-'c“Q.‘t“‘“ )

"_vfrequently varied from student to student. vf~_ P e T
These "fun act1v1t1es of d01ng Mathematlcs had to be.~-_,nd

jact1v1ties which personally engaged the 1ndiwidua1" sucﬁ%as,~”

' performlng ca tions or constructlng geometr1cal f1gures;_~“

'Mathematlcs ci g} act1v1t1es such as copying or wr1t1ng

1def1nit1ons, wh11e 1mportant to attend to for reasons of\ o

success in achlevement, were not act1v1t1es in wh1ch the:

.1nd1vidue1 experlenced this relat10nsh1p w1th mathematlcs:
Thirdly, and for some, most importantly, thls actlvrtyjs

st

had to. be undertaken in’ the company of frlends wlth whom the'_

person could dlscuss the results of hls or her efforts.

- e

‘Attempting to solve the problem was understood to- be a
relatlvely 1nd1v1duallst1c act Jolntly solv1ng ‘a problem
was felt to be less de51rable ‘than solvlng it by oneself
However, solving the problem in the company of fr1ends
~prouided opportunities t0»confirm results, to seek‘helpnlor
to.offer help. A "fun?;trme was a time of oeer interaction.
Thus in almost aii'cases.these experiences occurred during
what hasebeén:referqﬁd to as the "second part"‘of the

Mathematics class perdod.
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In this regard it is 1nterest1ng to note that Anne, - who

was 'so conscious of her p051tion relat1ve to the ninety

honours, students partlcularly sought out those around her

‘;whom'she considered were good Mathematics students, dﬁch‘as

Ted and Peter, to compare results. Donns on the Other hand

_was generally more anxious to finish in order thet she might

.

help herifrlend .

v v - .
Ailjthree of these aspects had to be‘preSent in order

for a Mathematics class experience to be "fun," however, the

A\ .
1

o
ex1stent1a1 1mportance of each did vary somewhat from
student tO'student. To Carol who found Mathematica qu1te

confu51ng and dlfflcult “and to'a'lesser extent Pamela. the

first aspect was more exp11c1t1y cr1t1cal than the third

Carol was. s1gn1f1cant1y lacking confldence in her

Mathematlcs ab111t1es 9 Thus her preference was - for tOplCS
such aswfractions and.decimals'Which she had studied for

some time‘andlaboUt which‘she_had deueloped some confidence.

. y -
. 2 -
. - .

~She claimed-ta“fdnd‘some geomptry-related activities such as’
“perimeter and area "fun also’ This was. again because she

hhad greater confidence in d01ng top1%: that involved

extensave calculat1ons. In/ﬁer caae,.the mutually

i

supportlve relatlonship between elements one and two of

t

Mfun" experiences seemedvqugpehstrong.

I like fractions and decimals. . . . They're fun to do,

liké you 'don't have to worry about compasses. and stuff,
.and getting. it perfect ‘where here [with fractions and
;decimals] you just do it the way you know. . . . <
'Nthere s about one. or two ways to do it._';." 0



L  (Carol, Imt. 7)

v

L

) ’; -, . S ! o . , "’
The first element although st111 necessary, was less

PR »y ')_ B

.focal w1th students who were more* successful and who had ‘a

.{%

greater confldence in thelr ab111ty to undetstand and "gg"

o

most of the Mathematlcs they had been taught. These
students clalmed to f1nd much of Mathematlcs reasonably o
easy. Students such as Anne,felt-theithlrd element, the

R . R o : v c
social aspect of‘}he."fun" experience, was the most. 7%
important of the three. ,-h. o .
,"/' - - : | .
'Cause,,like, it's not really Math, the Math problenms
‘that are exciting, or fun, it's being able to do them
with someone else [but each d01ng their own)] . . . or
talk to someone else at "the _same tlme, and help each

< other out. That s fun ' .
£ , _ ~ _ (Anne, Vel./Int. 6)

Anne .claimed to. be quite‘Sensitiye to the "mood" . of the
teacher and.especially«the_ftiends'whoﬁsat,near her.

According to her, "mood" had a 51gn1f1cant bearing upom

whether she experlenced these activities as "fun. :

For both Karen and Ted the second of the three

elements, topic 1nterest appeared to be the major asgect.
“The two had coandence in their ability'with all Mathematics

f

topics. ‘Some discussionvwith‘neighbours‘was a general

occurrence dur1ng the "second part" portions of the class

'period - But references to "fun" were always made in

connection w¥th certain topics.

" Fo
gt

‘
S
.._I‘~',.

G
?Xn;
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"nepessarily*fined:withg;;}h sthdent.z For example, itIVas'
cleatiy,the.nature of #o;qer ofvoperatiohs" and the
experienoe of engagiug in problens related to it that led
"‘annéfto deSérihe it:as her-favoutite-topic. ‘Howgver, thle

.she-found measuring and drawing‘lines at her desk'with her

e

ruler uninteresting, the experlences of measurlng the room

or’ some other obJect with a group of frlends were also those

. -

she recalled with con51derab1e fondness

~

\ |
Notw1thstand1ng the varlat1on in the apparent

y -,

1mportance of the three elements among ihe dlfferent

'students,.there is a hierarchical nathre to these aspects of

Mfun.", The first element in partlcular is foundatlonal It
o Z.'p).‘.'

was the exp11c1t or 1mp11c1t ground: of all "fun" Mathematics
experlences."It is less-clear that-wlthoqt some interest in

‘the topic there is no possibiiitY'of Mathematics experiences

!

‘being ‘perceived as "fun"

(Anne's situation, for ekanple,
raises‘some-QUestions)i' If such should be the case,

"

Mathématics

however, these would seen_not to be "fun

"experiences; they would be "fon" in~soite of the

.Mathematics. . ' ‘ » : %
Peter never used the word "fun" to describe any of his

experiences in Mathematics'tlass. In Validation/Interview 6

he was told that others had described some of their

M

experiences as "fun," and he was asked if such-had ever been
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the case for him.' His'responselva§v"No." He did say that
s m
he did not mind taking Math : T :

-

Peter certainly had no dlfflculty qu1ck1y graspin
;opics as they uere 1ntroduced. "While he was not’ an overly
galkativé student;vhe ceftaihly discussed the,prob;ems with
his neighbouf§%oﬁ occasion. Efements one and three do not
figure strongly in reasons why his-experientes were never
\"fun."v‘i o
An importanf reason why Peter did .not consider any of

, o IR
is Mathematlcs experiences to be "fun was that the second

f the nhree elements, top1c 1nterest was 1ack1nga As
ed in his profile, there was .very little Mathematlcs that
he considered to be interestlng.' What constltuted an

interesting topic for him was one’ that . was not overly "hard"

but which did present some challenge. In Peter's view, all
of the Matheﬂhtics he had been ;aught very quickiy became

‘
o

| easy toAdo,‘even, apparenfly, trivial.
The Homework Location ' S

On the bdsis of the student descriptions, the homework

location exhibited‘Characteristics'bOth like ahd unlike the

et

classroom. ‘It was an extension of the claSerod‘in that the
current Mathematics was what was dealt with .at this home

location. On the other hand the dynamics of doing

-

Mathematics at home were conflgured dlfferently than those

5

)

of the classroom acts.
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At school, events.were'largeiy controlled by the
teacher, and assignment work time was-a time of some rushing
and/or'of,some socializing, depending»upon'the‘individual's
perspective. At the homework place, the controi laybwith
‘the student' Many d1d acknow\edge spending only a short

time, often con51derab1y 1éss than thirty minutes on their

©ona
S

‘ﬂoMathematics homework, as well’as'a”desire 'to get it over
with.” Still the:environment wvas“theirs to-control,-and the

tpace;and_the time-spent waS'theirs.to.set For many, doing

homeworkvwas a solitary.act. Do1ng homework - at. home - was

" at least some of the time the best paTt of Mathematics for

Ted. and Carol Verna claimed to prefer d01ng homework at
- home rather than at school. Those who f0undjconcentrating,‘
difficult in class could do so at home. For example,.there

was a period-of.time-earlyAin the study_when*a considerable
number of ge%metry-related definitions‘Were being preSentedr
in‘class.-rseveral of .the eight_stndents claimed that home
provided the environment for'the'morevthoughtfol reading and
application of the definitlons to the 3551gned problems

Yet help from family members was there, for some at least
'1f they felt they needed 1t.“ Here too, the confident.

self proclaimed EXCELLENT students Donna and Ted could
occa31onally indulge: themselves in trying to solve the

- problems found in their‘older 31ster 8 and brother's,
Mathematics textbooks. Some made the decision to‘work

ahead, knowing that Mr{ V. would soon assign those'problems



as'homew0rh also.h The common"claim wa% that‘then‘"l won't -
o have to. do that page next day (Ted Int. 3) St111 thet
decision was th\;Ls to make in the. homework env1ronment. |
Thus, the Mathematics classroom vas a place of be1ng
taught new. Mathematics and a place of Mathematical rev1ew
It was a place of formality and structure It.was;
fundamentally a social place, however Because of.this, ltﬂ
was a place of occa51onal dlstractlon for some,«sdpe
_ struggled to shut it outv whlle some of_the others
contr1buted to 1t ; ”
In contrast, the'homework locatlon‘haglthe
characterlstics of a haven for some, a‘ﬁlace uhere the
studying ‘student - could reduce the dlstractlons’and take more
time if he or she de31red It was also a plaqe'for" ‘
sometimes ulhertaklng Mathematlcs activity not exp11c1t1y
k assigned by the teacher o | '
- Thg someWhat detached’attitude of‘Peter‘and Karen

toward the work was again evident. FOaithem, there was no.

- .preferred place and timei. Discussion of the homeworkiplacer'q'

was of an indifferent nature.

o ) ,,",‘ . . ‘a -
Beyond The Mathematics Classroom And Its Homework Extensicon.

'The‘Mathematics claSs'and'the homework place,dominated

the cxperiencij)of mathematics for all‘these'students, They:_

were, however, not the.only daily sttuationS'in uhich~the

young person found him- or'herself doing-mathematics.

ﬁ¢‘

.@z-



P

.,'prouided to'the,studenti

whether. they had "done"

discuss their own daily "doing" or "using" mathematics. Yy

~ e es

The d1scu351on of mathematics experiences outside of

‘the Mathematlcs classrg;m and homework location is divided
'h into two sections, experiences in other 'school " classes. and
iln ouéiof school daily 11v1ng contexts. The division
u‘follows the format of the student Journal.' In both &
‘contexts; theVer;-thelemperiences,tended to'be'similar;

very. limited in number, and brief in duration.

As was descrlbed L3, there were no criteria

;them in their judgment of

'1cs or not.- "The decision

e

was theirs“alone to make . It should also be noted that

'there was. no’ attempt to sen51t12e the stqpents to the
‘exten51veness of mathematics use in daily life outside of

SChOOl by discu551ng various possible 91tuations in whicw

T

| mathematics. could be 1nvolved Finally it should be made

clear that the Journal questions asked the students to

LY

That is; the students were not asked in the "daily
duestions" of'thexjoutnal to genefalize about the eitenttof
methematics based act1V1ty in society. .

The mathematics ind‘lving experiences in both these‘
categories weredcited very infrequently by many -of the -;l
students, The'question'of why thig uas’so'is‘also,purSued‘

, , . : o ‘

in this portion of this chapter. | . S “

2

L - ' ) . . 14 N & . i ' . .
The 'discussions of-mathematﬂcs in outside-of- .

"Msthematics class (and homework)‘situations-hsduth;ir

[N
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. gene51s 1n the student Journal questlons 'They’begen'as

»

."wﬁ._

discussaons of cqrrent experlences, but they were not

11m1ted to these Journal occa51ons Students ekpressed‘

general v1ews qn the extent and nature of. out51de of- -

5 Doy (

Mathematlcs class mathematlts related experlences as well

Mathematics‘InIThe~O£her §chool Classes : A

One of‘;he questlons in. the student Journal asked the

students, on a dallﬁgba51s,_to 1dent1fy occa31ons when they a

recalled hav1ng engaged in mathematlcal activity 4ih school .

a_'

Jclasses other than Mathematlcs class. Dolng.one s:.' B .

“ - - ¢

"Mathemat1cs homework in the é-othet classes was not

'con51dered an example

. 3
S

- Vl

vXCept Peter dld write of d01ng‘

\ o

some mathematlcs in these places ThlS 1ssue was, also
- ! . -

discussed(durlng the 1nterv1ews , hl of ;he students

- tlaimed that, they. d1d very 11ttle mathemat1cs in any of

thepe courses.. Durlng the 1nterv1ews Peter occa51onally
Y -t . N

spoke of very 1nfrequently maklngxnﬁiof mathematlcs in .
e < I

- . >

Scienre, but; because he questloned whether the ba51c ’
- LY -

"operations were truly mathematlcs, even at these tlmes there?

.
[ $

was doubt as to the matHematlcalness of what he had done g

\I

Sc1ence was' the most commonly 1dent1f1ed subject ‘in

which some mathematics was used, alt ough that cla1m was by

no means frequent. Only two of the students cited a ;lass

other than Science - on one occa51 an qge case- and twice )

injthe other_— in wh1ch some Math

at1cs vas percelved as
‘ . , . R .r“;‘ -

~\. @ . -
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. -

- . being used in some way 1ntegral to the course itself “The.

A only other 51tuat10n 1n wh1ch mathematlcs whs claimed to. ¢

~ ' . N B ! - ’

_ have been used was in the_calculatlon of an examination

_percentage mark.

. ‘ -

A MatHematics'experiehces in the other school ggisses.
[ , R _ . 2
then, were 11m1ted to br1ef infreguent occasionS“in which

<

some tOplC or aspect of mathemat1cs was perceived to be of

s :

- ‘utlllterlan relevance to thev31tuatLonL

~1 ‘,,
i

q L ’ - v .

. “f' . Mdthematlcs Out51de Of The School And Homework Sltuat1ons

KO 1 R . . "
'“\’. .
o B o SN

. . v

;s-“fg sé&oﬁd qoestion in theﬁstmoent.journal asked the
stpoeot tO“recela if'he or she: had doné any mathemétﬁcs

-outside of the‘schooi'ehvirohmemt. L1ke fhe results that
obteinedﬂﬁhen mathematlcs in other ciasses wa;‘considered

>
t

”ﬂ;  ‘ o many of the elght percerved themselves as,do1ng very little‘:

mathematlcs out51de of school and homework , Some ind1cated
- . .. C ] 4

04@{ that the\ never did Dy mathematlcs in thelr 'out51de
. -\ ‘ 2 ..
11v1ng All of the students were exp.esSlyrquestlonég in an
. oy
1nterv1ew as to how they went about answerangethe

;. \eﬁ“{:. N ey SRR .
' mathemat{ZS 0ut df school" Journal questioq“ At tbié;time,,:-

R .

.‘ereryone stated that they had. been:ln s'

A-..-,,—r';

uations in which

they had done SOme addrng and subtrac ng,“hut-in gemEﬂel,

~ .o v

P . thesé occas1ons were- perceived as hav1ng occurred very

Lnfrequently. v 'dr v ‘ A ' E Co

-

~This understandlng of'mathematics as something that vas

made use of very 1n£requent1y outside of school was nothQ

e . -

. >, ,‘ N . K ' .
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fully accepted by all ‘the students. The polarity.of vieua

3 shown in the p051t10ns of the two boys,,ﬁ

fn’hl@ Journal Peter,,whowwas the studenp

s»%esha_ps be

R who most frequently made entrles, was adamant in h1a\c1a1m ///”T"

-

that ‘he did no mathematlcs outside the Mathematlcs classroom

>

and homework At the f1rst interv1ew se531on follow1ng the,‘

handing out. of the Journal hls response to the general
»’ ‘Onl.
Questlon of howlhe'had made out w1th it" wasd: L

Lv’f"l - L1ke math is rarely ever used . . . except in Math
L class, r1ght and then- maybé once or twice in Sc1ence,
s . right[:.. .]but not much you know, . * - _
- o 3 = "(Peter, Int; 2) R
. _ ‘\ . R : - ; ~.{ ) , ' « ) x ] S, H
. Lt ‘,Qnd.j..th?en“yagain in the next interview's ) e ..
o - i . : R . ' ' IR |
D T - J N R ’
J’f'- .. P .:Ot e han'homework'.-. .lthere:sihothing~at‘all. ‘
o ‘R: For the Math tlass\ : . :.'s,':' _’,. | \
- ‘3ycﬁe: Yea Or anythlng else.w Other than-the hOmewdrk,
! . e v ‘ A ¥
s  Pe: You know 1ike we 40n t have Math on Thursdays. R
. . . __‘_'.'_‘_’ ; ‘ . o 3
IR .'fe:'.; you Qan actually forget a11 ab6ut math. ~ T - }fv
i L. . ,-‘:.:_“.‘ Lo .. (T l‘ : . ) o -
T ,§"R"Nhat do you meanq. I don t 1te ﬁqllow you. / : .
LR A v N ” : _—'. . « \ ' .‘. v,‘
: ) ST oot
. - Pe: Likﬂ» 0 K., on.a' Thur y, 11ke,)bu never even haye- gb : o
oy e . ‘use math, -right..”" ; , B R 'f S
R , ‘R 0. K ‘.’ "';)‘v'. SN o T 3
,9Pe{ Like, if you d1dn t know' anythlng about ‘math, it , j_”!ﬁ
8 y“f.-'dwouldn t really make a difference, you- -know, you rarelv .
) ©. ever have to do math or anything other than . 1n class or
~when you do homework - . , Coe
: ) (Inb. 3 ¢ e

» . : .. -
: - " . .
S X C e
: . . . . . . .
p BN - .
. & . [ - . . .
u g - N S -
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_.5'use¢,them‘every day; Ted had no l1miting cr1teria of the.®

""mathematics"

.
-

Peter .did believe that such”basic’matters as addition

.and subtractlon were occasionally used in outsideqof school‘

N | e .
.situations. ~He was :eluctant, however, to: clalm that these
*

‘things he did outside of MathemstichCIBSs end,its homework,

- extension were actually mathematlcal . While his life—

style may have indeed been such that he lid not do much
mathematlcs it is also clear from the dlscussions that the

question of what was truly deservlng'bf,the labels

thematical acti&itj" was very prominent

in heter“sld« to answer the.Journal s questioqs. L

Ted's vfeo'mogtﬁ
haVe:done mathematics .in otherfthan the Mathematics
elassroom/home@orkesitustioys.r Hls 51ngle Joutnal eztry
_ ) Ve , Foy ¢ : .

,vfendérs.that'source-ofiﬁery llmlted value, yet even ‘10 th&}
' b}

§ - L
one entry he clalmed to have done mathematlcs outside,,f

- N

. Vil . e
NE o« »

N v

.- ‘the dlscq351oas (Int%rv1ew 2), Ted readnly ¢laimed t@ héw

(

used the bas1c mathematlcs operat1ons out51de &-lot.

’

. )
‘not’ Luse numbers‘. .o really mucy He still belleved heﬁ

‘ rL_ - : R

Oy - - s '

_mathematical ' 1mportance or' complexity" QT the occasion,

he was able to clalm 1dentifying the mathematical inv_"

_even veryisho:t. s1mp1e events. He had no difficulty

‘fhentifying'these »oceaslons' in shopping and 1n¢’ports,

‘both .of Vhlchlhe frequently ﬁartlcipated in. Even the;

-

pposed'Peter-s in.terms of claim1ng to

~

”hav1ng.gone to the storq to dake a small purchase iﬁ}f& in“

v -
e

Latex (Val1datfon/lnte;v1ew 6),*wh1lq»hewfel§,§hat he did v T

S - &

b

3
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- 1

simple act of adding'while keeping score in a gane qualified
~as an activity in which some mathematics was definitely ’
involvedu- For Ted, there were few perceptual barriers to
the naming of mathematics. ' ,3_7

| Verna claﬁped no outside mathematics 1n her Journal

. J
while Donna, Karen, and Pamela claimed limited use of

mamhematics; These were rather miscellaneous events"

T oy

determining the length of time it took an air ma11§1etter t0g

reach a friend (this rather novel situatlon was the only one
~ ,
cited by Donna),‘counting pennies,,and calculatrng 1nﬂ§1:sg Y

S
A

Vernarmas very much 11ke Peter. steadfaét"through .discussion

h Y

that-"I never do anything [mathematical] out81de" (Int. S)f

C e

“

*4mathematics on}y on a- very 1imited Hbs1s beyond the

'S

<}misinterpreted the questiony her p01nt was’ Stlll made. .Om

< the bosition‘of Teﬁ.in quite assuredly claiming 1n$tances

». e “

' " | . 2
Discussion on the matter revealed Karen more closely adopted

-»\K ’ . ‘. 3 .~ '-4

~r

- v . L. N .I"
such és shoppimg to ‘be events which 1nvolved mathematidal N
(VRN . » R T g

activ1tym- Qpnna—and Paméﬁa saw Jhemselves 8s u51ng“_ RN

-

N . r . i N ot

Mathematics classroon and the homework—env1ronment ey

Specuiaging on. why there shoula be so:few pccasiQns fornik,ﬁ~djh;hfi

do%ns mathematics putsid;.of Mathematics &Lass. Pamela s vf‘dfftn “

j;urnal;response to the written question "What reaeons can ‘,“y:_ "
. BEUIRE YU v :

“you see. for there nEVer being any math to. do (out51de of ;Lf .

* r ‘e

) . N

Math for schooL cou&ses)°" ' "Maybe because there really

v

is&u:cause to use' mpth in any other subJect ,While she S -

‘ the-other hand ‘some uncertain%y remained for her. She later

e
.
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the: iistance she had ‘Swam ‘as activi'
mathematics

mathematics related act1v1t1es ahe noted

[

after school several days eac%-week frequently c1ted

¥z

Y

es of

making change

one ma?ﬁematics outside ‘of school

mathematics

counting 1aps§§ as sh '.:‘_

‘,

-

appended "I don t know"' (Just a guess)" to her first

& hi alements of frequency or prolongedness of the
cs- related actlvity were evident in’ the cases of

Anne and Carol

,two students,

as a swimmer,

t

often noted the nhts1de of school

These were,

k't
as helng an ac

vity in which'she used . *

however

T
Lt

4

Pl

]~comment (Journal entry date December 17

s

1984)

Anne~

‘the'only‘sucmT

Carol,

.

-l

;that involved

LN

i‘and caléulating

who each week“uy

who worked

>

recognition of having

LY

following the. theught pf

«

171

'_LuﬁJpen ‘and, Koren (1969), the redundancy perhaps does help;

R Y

«

engagedﬂln such activ1ty,
acknowledge the mathematics of these acts.w

the pool and the work placei— became physical placea in

-

‘ _‘_u. z‘-‘

v" P

R the counting .or ‘the calculating, when askad if they had

ﬁconsc1Ously recognlzpd

Y

wto make the mathematlts ofxthe act1v1ty thematic.

that 1s,‘

1t may have been easier to

s

Hav1ng heen frequently presen; to -

s'_"

which suff1c1ent1y sustalned mathematical activity too&l

~

'place that it could Qe recalled .8s such at a’ later time.

A XS

S

These locations

‘The suggestion follows from thlS that experiences which were

’

While such frequencvjor'prolongedn%ss may not alwaysh ﬁﬂxJ“
L4 .

A
# or even oftgé@ Be suf¥1c1ent for the
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either prolonged in- duration nor frequent in occurrence m'y

’

o
have been completely 0verlooked= and thus not reported The

recognition of these situations as involving mathgpatics is

"of course predicated upon some underlying acceptance that

w

Aaimple counting and the basic activities of adding,

‘mathematics.

subtracting, multiplying, and dividing are indeed

o

'dEurther Discu3510n On The Search For Mathematics—Related

Situations

oo ) .

BaSic elements.gi the configuration of the mathematics

Al

experiences changed greatly as the shift from Mathematics

‘classroom to out of- school Situations took place. Certainly

v

the duration and the frequency of the daily Situational

foccurrences changed. The nature and aﬁms of the experiences

also changed

[

o e

¢

-

-~ A . . . .
s LTy e . ¥
L.

The Mathematics classes were extended periods of-

’ 'mathematics related 8Ct1V1tleS that took. place four times

/.each school week The students WQre required to be there

» -
. vl ™

r v s ", -

'Tfperiod itself was identified as Mathematics, as were the .

-

many activities that took place in the class during this

time.' The questiqn was not lefttto the studént’to decide

v

'.whether what he or . she was doing was. mathematics. It simply

vas mathematis?' o '"~ 'd. i :_.;:">:,s
These points may appear as rather obvious - but they

warrant stating because they illustrate a fundamental

. The activities were by definition mathematics raﬁ%%adc-the l“



a

.

. act1v1ty took place by deflnltlon meant that ‘as soon aa

e
‘~1

qnfluence on thexnature of the research in this matter of

contextual experlences The takenffor-grantedness of the -

erathematlcs-class as belng a contextfin which mathematics

’ S " .

thls1polnt was‘ﬁulckly established ‘the nature of the.many‘

varlous experlences themselves could be discussed Somewhat .

.

'

the same could be sa1d of the homework place. " However, as

soon as the contexts sh1fted from those d1rect1y related to‘

‘StudyingiMathematics t0'other contexts, the tasks for the

students changed.. There was now much less taken for-
2

grantedness about clalmlng situat as as, 1nvolv1ng

mathemat1cs Each student had.toﬁattempt to recall-her or

'somethlng be1ng mathemat1cs : SR

N

e

L

g-his daily ‘activities, -and at the same‘time attempt.to assess

v

thesé activities,for~their possible mathematicalneSs. This

s

'fvlmplles that the students had then to. draw upon the1r-'

. R . L st

respectlve stocks of knowledge for what conqtiﬂuted

4

K] 1

- _It was noted above that Carol wrote in her Journal that
mak;ng change was an.éct1v1ty'1n ohlch-she:used ud;}jif; S
nathematlcs.'and that thls signified some acceptance of the

G B ,
act1v1ty as mathematlcs related "‘Thevstrengrh of her belief

‘8,

thatelt was truly mathematlcs she was doing was not at all

‘dclear-however. Dlscussions mlth her and with some other

students indicated-that once they were away from the

classroom their strong classroom understanding of what

‘mathematics is and what it meant to "do" .mathematics was

»

f‘. Sy
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mathematics ig'are:eXplored in»Chapter 6.

"

vy, ;

uncertainty whether they ha@yreally done mathematlcs.

A substant1a1 1nf1uence on theereportlng of hav1ng

done, or not done, some mathematlcskﬁﬂ-some act1v1ty outside

L]

the classroom was the perceptlon of yrjt truly could be

efined or accepted by the ind1v1dua1 grade elght student 8.s
being mathematics, part1cu1ar1y in' a context apart from the

Mathematics classroom ‘Student understandlngs

A second possible influence, that of the f}
occurrence'oriprolongédness:(brevfty)"of the ac
posited earlier..

In accenting‘thaf' ””ﬁany-of'the students claimed

there may S1mp1y not ha“e?heen many mathematlcs related
occasions forvthemAto report, no c1a1m is made that the
vstUdents.exhaubtiVely documented all such occasions;'AThev

two - 1nf1uences glven above appear‘to account for some

’

'V'possible dec1sions not to reﬁort f\x over31ghts 1n reportlng

'in the journal should there have been some.\.ngeverT-an

' . ¢

N K 4

.,-yexaminatipn of the interview and student Journal data also'

v ¢ N a o e

auggests that-some of thevexplanat}pnrforwthe very 11mited<‘

sumber of:journal‘citations oﬁd"other,classes"‘and "outside

]

‘of‘achoolﬁ.experiences‘resta with the:journal’methodology.of

self-reporting itself. These are briefly listed heré;

(1) Faulty recall may have been one factor., Fo?

' exampfe, on 8 limited number of - journal entry dates,'

. '8



'belng mathematlgs.vlf they believed they had done some | -t

e

"sta ed 1n the 1nterv1ews that the occas1on WBS~ "not-

”fhow many 11nes I wrote —.an example of COUntlng Q‘was

»mathematics actually 13 fdr each.of‘them.‘

Tpe

dlscrepanc1es betweenk"Yes and "No'r dlaimQOby students ino‘jh A

3 > !, » -

the same Sc1e e class on the same-date were evident. There

‘could well have been other régsons for the differences;

however if the'length'of'timefSpent in'refleCting'one%he
» . . _ _ . e
day's events was short and the depth of that reflection ‘was-

3

limited, this may have resulted in overlooking”sgpe”‘

mathematical events that occurred during the daﬁn

(4

(2) The students may have found themselves answering -

not, "Was that mathemat1cs7" but rather "Was that enough

»LC

mathematlcs tosreport?", or perhaps more specifically. "Wés

 that enough mathematics for Mr. Franks fdr me to report?" L

No quallflcatlons were placed on what they could name as

-mathematlcs. they were to report it.* The decision was

‘exp11c1t1y made entlrely the student s. 'Suggestions of this

N -

p0551b111ty of qua11f1ed reportlng occurred when students :

’

‘<.

[ ,.), .

important enough" compllcated endugh " as Carol Anne "‘f';

-and Peter drd waof example, Anne stated that "f1guring out L;'*

"not

, o Dm0,

!_very 1mportant'r and thus she did not report it (Int.—5)

Voo o w

;C0unt1ng "iaps in thé swimmnng pool apparently was

¢

suff1c1ent1y important (Val /Int -6).
| uOn-the other hand this.matter ‘of "heing enough" Qr

1mportant" may a130 be related to the understanding of ‘what

\

t e ) 'L'.»v,” ) \
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“é‘r

(3) A third reason is suggested by review of the

,journal entries. It is possible that especially . ftu'those i

who que more'frequent entries in the Journal~ once a.'

~

pattern had been established, that pattern mlght have

dominated their reporting decision throughout.; That 1s,:1f

at some point the student made a dec191on as to~what was"

o’ mathematics in another class" or out51de of school that

decision might have led to overlooking other casés of hav1ng

done mathematics in some other situation. - An example mightjﬂh:

~

be that of a student such as Peter who earLy in the study

' dec1ded that mathematics was not used out31de of Mathematlcs

class. and therefore very 1itt1e thought may have been given.h

to these Journal questions thereafter. Whlle.there is no
Fd ‘1\' : '

defin1te*ev1dence that“thls pattern effect" was’present

v,

o the repetitive nature of the manner in which these queStions

d

-

A

v were answered by gome . of‘the students suggests that it

"‘.t. . /\ .
'cannot*be~comp1ete1y'ruled Qut; ;It‘must be quickly'added,
however, that the students COnviction'in their beiief'that

Do A .

they did no mathematlcs was- usually Quite stron&& even in

- the face of interview questionlng TG "“ -
It should alsa be added : that while there, may have been.
some situations that were not recorded for one. of the three.

ﬁiasons given above,‘it seems almost a certainty that these

anfﬁ'have been few in number, and for the most - part, very'

. Ty
e /

-

-~

e,
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DisCussﬂfn And Summary

.
’

This chapter has revealed perhaps not unexpectedly;

: the dominant place of the Mdthematics classroom among the’

Mathematics act§§1t1es‘that 1s not found anywhere else that
a

ggsuch activities
™

- teacher largely controds wbat the top1cs,§111 be and how" (%«\ﬁ

p0551ble conte%gs for bxper1enc1ng mathematicsf

_Within the%classroom there 'is a structure to - - : e

»

Te undertaken.' Here, day by day, the . 7

they will be presented; and directs the actions of thev
L f.' "%k .. . ‘-ﬁ
students in learniﬁg the presented tdpits “The A
5 0 : » -
strutturedness and external control of“mathematics : »
act1v1t1es becomes increa31ng1y reduced as the student ‘moves.
from the Mathematics classroom to other academic situations"

e

(other classrooms and the homework location), and then‘to

'other '1nterpret1ve, Broudy like (1972). completely non-

academlc 51tuat10ns.

»

N [
9 .

E the Mathematlcs classroom students had many types of v
Y.

experiences Slgniflcant among these'were the "boring iand
» . . \'_.—
the "fun., It is. 1nterest1ng that at. the junior high school o

level students still refer to some of their academic

experiences as "fun." These were experiences which were
/

-engaging, which involved the individual Reflection upon e

their "fun—ness ‘centred on how the student felt personally,v,'

positively engaged. These egperiences engaged the student

. more’ completely than did uninteresting or boring activities.7

They engaged the student differethy than d1d difficult
|

3,



AtopiCs; The labelling of these experiences asv"fun was'
- S e
always initiated by'the student-. It was an emotional ’

'hresponse to the experience' "fun" was a response thatv_
implied a closeness t% tﬁe experience itself There was a
spontaneity to such descriptions.'

It was possible to discern three CharaCteriSCICS_if_iiiz//.‘
"fun" Mathematicsdexperiences, although these varied in '
‘their relative significance ‘among the study part1c1pants.

Most commonly, however, Matgematics classroom work and'study

-h ‘,\N@ »W W"“?'-' Foadne
o ) was - experienced as 1n5hetween, neither exc1t1ng nor

boring. B

The homework location was the only place outside - of the

r-**.. "
.

Mathematics class that exten51ve mathematics was also.

-

undertaken.< For several of the students this place was .-

quite well defined While the experiences in_this context
- were those that had ‘to do almost completely with school

Mathematics, the-students characterized this.51tuat10n 1n L

considenably different terms than they did the Mathematics

Sy ’ A n‘ e s

classroom. _va.
' Mathematics activities in the classroom and the

homevork location had as theirlaim thevlearning;and '
ji L practicing of Mathematics. Once outside these
| spatiotemporal contexts, most students had considerablety
difficulty identifying many mathematics related situations.

The experiences typically became brief in duration and

infrequent in number. The students 1nterpreted these as
o \



"ocCasions the aims offﬁhfch ~while mathemat}ts ‘had
funct10na1 relevance, were. ultimately non- mathematical
| Aside from there truly being few occasions,in vhich the

.: o~ :-stﬁﬂenggxused mathematics, understandings of w;at

A 'constituted mathematlcs also inflmsnced their perceiving
mathematics experlences out81de of the Mathematics
'classroom. Those sﬁbh es Ted and Karen for whom tbere aere'v

'gh‘fewer contextual influences on the1r perceptions of vhat

" L

"xgtuted mathematlcs seemed to have greater ease +h . ‘4

i'rIt 1s.diff1cult to‘say whether their

-
ns of their experiences implied they were more

P

thglr observations and flrm in their oonvictions
~ at mathematics 1s. or 51mply less discriminating }

tzremainSx however, that while for all students mathematics
. seems to have a quiteslimited place outside of the ﬁ..

E "_Mathematics classroom/homework location contexts, there:were"
"‘variations among the group in terms of the exteh&ﬂof thei};

o ) - p S

o .~ naming of these experiences. ~ ST ' o fo

The.students"underStandings of the character of/"

. . . )
-

mathematics itself and its value, both very closely related
to the naming of th% spatiotemporal situa iona—of
mathematics, are explored in the next chapter. This preeent

chapter has served to prepare the ground for Chapter 6.

S
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", .e' Chhptér 6 MATHEMATICS'-ITS CHARAETERIZATION AND ITS VALUE-

’!
.
_

Y 'Q\'

\‘ / : S '4 B | o . . v ) ‘ ; ‘ . P . s ‘ . , . :‘ . . ”
_Introdug§1on IR s e . B
. PR A S : o o : ! L
.' : ¢‘ . : 4 ) o . . oy -
In tefﬁs of th%.student/mathematics relationship,, »\-
. . N . “35 : SN
S Chapter 4 ggve promlnence to ‘the -student.,/ Chapter 5 began
. . 'S 4, ’ ‘ N ‘ . _" T

e sh1ft in, the portrayal of the relationshlp, with
- 1ncrea51ng emgha51s g1ven to mathematics,7 although the
student remalﬁed strong. In th1s chapter the shift in

PR

empha51s contlnues oy While the students are always visible,‘_

3

. and_whlle 1t 1s'the1r experiences that-are drawn-upon.,thef

A « -~
' fdcus is now more’ def1n1t;ly on "mathengtics"; what it "ls," =
and'what the value of its. study 1s.J'. : - | S . .
. . A : : :
‘ The. f1rst part of the chapter descrlbes how’ the ’
-~ 4-students characterlzed or, deplcted mathematlcs itself ‘The
o o s R

. notion of character1zat1on of mathematlcs 1tse1f".1s also

referred to-herevas the students conceptuallzatlon of
’mathegatics.": In a sense it is a“qUestion‘of seeklng out -

how each student subJectlvely defined "mathematicsfm buta \;

def1n1t1on '1s too formal and narrow 1n 1ts connotat1v&r—§ d«/’(
‘ , L { F‘\
;7” ‘ Seek1ng th1gxtharacterlzat10n took varlous forms. {A RETRT

general namlng of mathematlcs arose through a more direct

R

quest1on1ng of what mathematlcs 1s for each of the

participants. For many students the examination wlth them

-

of how they”made detis;ons regardlng their Journal entries

revealed'this‘generalhcharacterizatlon. In Ted's case,

followlng up on his early (Interview 2) statement that he

.’ . /-\
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,jﬁtperceptions

-i;gl'.- ‘..-'{q s ""}vjﬂ o __f:1;§1> ilgpdg

~ | - = N !

L S U

used numbers a lot"'revealed his ba31c clalm of #hat

.

mathematics is. W1th Peter a discussion gbout the

'relationship of mathematics and computers led to an

' .underatanding of what mathematics conceptually mednt to him._'
N »
This general characterlzation of mathematics is presented
.first.~ o ;h

-

T S
.subject was considered by the students

- to'be veryfdifferent “Onteniifrom,the'othqr subjects, and
Mathematics was no. except1 n. ‘There'waS»no'connectioh

MathematiCS and other subJects except as suggested

vpreV1ous chapter That 1s, students sought-
ns between Mathematics and the other subJects only

by looki. g for 1ts applications.. . N ' :‘g 3 "‘

:f%:j. A se ond understanding pf what mathematlcs is. that gave l

'g'spec1f1c. in- depth con51deration to school ﬁathematics was

also sought._ Thls was done by asking the students about«J
their eleme»tary school Mathematics experieaﬁes and their
f. p0351b1e changes in Mathematics over . the

‘fears'of thel schooling from.the early elementary,grades to

>

grade eight in Junior high. school. That is;'elementary

school/junior h gh school Mathematics relamionships vere

N
'ntentlon of. th1s discussion was not ‘to

/

prJ&uce a list of topics that the students could recall from-

discussed. The-

-—9’—

their Mathematics_ tudy. Topics of study did, however,

'figure strohgly‘in shaping the students understandings of

what is Mathematics and what is not Mathematics. _ . S



dlej

S f’Asfwés’noted'in~cha§£é£;5 ’situational cqntexts also
linfluenced the 1nd1v1dual student 8. attempts to'conceptually
l; delineate mathematics.' The nature of the influence of the’
.daily‘phy51cal and‘soc1al‘contexts.is,discusséd inithe third. -
.section of.the-exploration,of thei"characteriaation of. ‘
‘;~:mathematics 1tse1f" in «his chapter.‘.. ; : :fé ‘1” .n;'iﬁagﬂﬁ
| The perceptions of what mathematics is were seldom. |

iy

,thoroughly definitive. The historical and spatiotemporal

'1nf1uences were often subtle, even OCCa51ona11y seemingly

SR contradic.tory.f At times these contradictions coul‘ not be -

- . ———

: completely resolved.d
‘ \' ';tThe second portioniof this chapter is a description and 'fr'

et 'interpretatiOn of what theuparticipants’uderstood to be the *
) Lo S o . : ST
\5§23‘:’. value of mathemgtics and 1ts study These‘understandings

-

were disclosed first by seeking out. what perceptions the ‘/i
students had ‘of the usefulness of mathematics in their daily

f‘lives. ThlS followed directly from discussxons with them '.?ﬁv

vabout telated questions in their Journals.’*' v‘f |

- It was. shown in Chapter 5 that all of the students used

—

or "d1d" mathematics vegl_infrequently outside of the

b

!Mathematics classroom. This understanding by the students ﬁ
. led to 1nterv1ew discu351ons moving from the personal use‘gg
mathematics to the more general question of what each

~ 3

considered the value of mathematics and its study to be.

Interpretations of these latter discussions are presented

here.



| In. Chapter‘b the interest each student had in A[';
Mathematics was portrayed Discussion with students about-
A,the value of studying mathematics 1ndicated that for many of
these eight young people,’there appeared to beta‘u : .

ﬁ‘relationshfp between interest in- Mathematics and the concern
-»each had for: the subJect '8 ut111tarian relevance. This

:vrelationship is' examined -in this portion of Chapter 6
wv_("Interest" is used here to mean the appeal the study of the
'subJect has for its own sake.‘ Other aspects of "interest
Yiin'mathematics. such as practical 1nterest, are*subsumed
iunder ‘the . value of mathematics ) |

As in prev1oms chapters,-students quotations‘are

)

%xtens1ve in order that tha language of these young
'adolescents may be examined ‘ The uncertainty, the subtlety.
.and‘occasionally. the certain flrmness of the students

understandings;of mathematics are revealed 1n-th1s,way.

Mathematics:_Understandings Of What 1t "Is"

s
c-

The General Characterization Of Mathematics

' In-perhaps a'somewhat*uncharitableFnaming of
:mathematics, it was, Ted s contention in one inStance that it
is Just a big bUnch of numbers and stuff" (Val /Int. 6).
‘However. less much of the apparent negativ;ty present in his

-representation, that. description was very much the common

: one for~themva11. | f';y:“ﬂ\,.

»



Sy The general characterization of mathematics was that of

Y

~';_L}"work1ng with numbers (for example, Peter. Int. b) \That

’concept was central to the notlon of what mathematics is.

-iBoth aspects of the phrase - numbers and "working with" -

:had'51gn1f§cance.” This was. evident in the following remark
. ... Well math is ‘sort of 11ke calculations.- Notshﬂ R

o - just numbers, but calculations, and[ i T
I RN e

-

. ghd in_the{equailyfcertain,'bhtlless"polemic;eommgntafbijed

\
. v

'ih the exchange below: '

R: . . . So it seems to me that for you, .you're doing math -
when you're using number in sGme way. . . T S

" T: Uh- huh ' R

'e.Rj [readlng] "Countlng,'addlng,.subtractlng and ‘80 forth
"° 'Identifying something by number." So I 3uess my . bottom

line questlon - if there's number 1nvolved somehow :

then: that s math ‘/

hT:erah;

f»*R:“/'éomehow'that $ math. Even if it's only to say,
“.""There s one  clock on the wall.™ That s math. ' Of.
gR’He s player number thirty-three." Is that math?:ngf“‘

f'Qauée there{% number there.,

?2?1hhiiTirNo; that 's not math.
, ,R:Noo o f - S
T: That;efjust‘looking at’numhere.
R: 0. X, | o
T;‘If you re adding two numbers, if there 8 two numbere
that you've’ got to put together and do something with

. that' s math O . .
- . : AR | k (Val /Int. 6)

M



'; Well into the reseatch period v a period during whicﬁ-

the students had been continuously studying various aspecso

<

?td of geometry,; calculating numbers ‘was the standard byiwhich

they identified that which was mathematical The gebmetry

‘was acknowledged to be mathematics. but it seldom was ggggg
sl in any characteri%ation of what mathematics 1s.;-For-t' 'L*m;

.example, during the validation/interview, Pamela did allow

that what is mathematics had broadened and was

,;Q'E,f“ii;.; not only numbers and calculations, 1t 5 sort of

R f, “now with. the constructions, making things with
ot something to- do with math DU . : R

But even in these circumstances she sought the reassurance

-

fof number" ﬂnd calculationf

R: . . There has been -some [geometry sections], like

f"areas and . perimeters. if you would call that o
Calculating, but some -of the first things, with :
relationships and . definitions[. . ]and then with this
current’ stuff .constructions, so[ AT ]things like that"
kind of[ ]- e

_
'Pa;_Well it's calculations or[

: ;.RE'But are they still math7

Pa:;Yeah .
‘v R: 0. K. 1. . ) Why is 1t math7 I guess it's math.
\‘. ) ..becayse they[ o) .' L, e T
Pa: I dunno. umm[ ]it ‘8 see, the geometry set is

related to finding the length,: and length is Just a
part of calculation and stuff[. . ]/

“R: 0.K. '
© Pa: /and'numbers and that sort of (helps?)? o .
SRR o S 7 (Val./lat..7)



,Aumir T ' '
‘"1ng the mathematicalness of those topics within

At one l'int Pamela

5.

?f geometry which made extensive use of ' ,-i ;

~ v .

Jnvperlmeter of various plane figures. - She

RN S

' LN . ot
| ”%te§2<gna$\"nore mathematical" because "you
. ";au;f‘ REL e
‘naye ﬁy’é’rk@it out more, 11ke w1th numbers and stuff"
- o : ‘." . N - : o~ ﬁ

2 'v:f';("tgfv:e”Ah_re sﬁ\ealed in this ana1y51s. First, more
generally, mathematlcs is al"d01ng.' that is,‘it is action

' v ‘ 'Oriented. Secondly,_the d01ng is, calculating : Thus, the

'.mofe'there is a doing, and . the more that doing is an

‘exp11c1t calculating. &he ore mathematical the activity

tended‘to ‘become.

’Understanding gatheﬁatics'as_Schqol;ﬂathematics

G
>

It has been shown tﬁat-mathematiCS"generally was

characterized as "working with nnmbers,"' Elementary school

- - -
u.



LN

problems because "I always got my Math done so fast" (Int

- 5).

"~ Anne:

'Mathematics was characterlzed more specifically as_"adding.

'subtracting,.multiplying, dividing ' just b881c (Verna,

A

Int.35 Carol Int. 73 Pamela,'Viy /Int. 7) For some, the -
;S'elementary school séemed a distant past _ There was often .
5 difficulty in recilling what had been done in studying,,
'\Hathematlcs in the various elementary grades Beyond,the:

Natrong naming of elementary Mathematlcs as. addlng,

v

S subtracting. and things 11ke that (Donna, Int. S), the:

\‘; mathematics-related activ1t1es of the past elementary

kwmore slmply stuff. , Anne could remember very little .

earlier than grade five. Some could readlly recall

.\ZI ,

highligh&s, p01nts Jn time when perhaps a new Mathﬁmatlcs'

N

tdpic was introduced. Verna recalled beglnning

multiplication in. grade three (Pamela thought it ‘wa's 1n

grade four) Enthu51ast1c Donna recounted how her grade.

X,
three teacher permltted her to work on order of operat1ons

1

-

Already implicit'in its general characterization,cfrom

the grade eight perspective,'the elementary Mathematlcs

. period was seen as a time of “show development "with a great

3

deal of repetition v
The following comments. 111ustrate this point
T %

.

Y

&
A



‘ present greatly defined mathematics,

R:‘Whv is At better in Junior high7
A: Differe th1ngs. gﬁﬂ
> R: Different things? . »

-‘fﬁvA: "Cause. we been Just doing the ; same thing over forqatx

years, just u51ng bigger numbers each year

g

‘bonnaib_ “7":4" R o L e o

6

" R: . . . do you see any difference [1n Mathematics study]

-as the years go by7[ TN
D: Not reakly. | .
thNot rea11y7 ' ‘ '” ,h‘ S 4: ;v'F Ly
‘D Not . really. Maybg;one ﬁpint/ o

R: What do.you mean,Jone p01nx?

D: o | ]/evervkﬂgaft_a ‘

.fXR: Oh;¥you“nean .. .4gdd'some one 1itt1e,t'

D:_Yeah Yeah

R: What do you think about that7v Whyfdo you think they do
- that? . , o : o :
D: Guess so that you can have a lot of- ways of doing one
' question. And have the fastest way - pick out. the

fastest way
(Int 3):

:The activities of the Mathematics classes past and .

" yet elementary
i
}
Mathematics was held in varied relationahip to. Junior high

‘ school Mathematics The quotes of Annp and Donna. point to

-the two maJor perspectives on this relationship Some auch

_.,as Donna ahove interpretedjthe changea»as_smoothly

/

.gleach\year?'

188



_progreasive . That is, her portrayal of one point~each f

‘;yesr extended into Junior high school Others such as Anne &‘

’jperceived a greater disjunction between elementary and

juy :;‘high school Mathemamics All did see the b881C

%udies. Pamela. struggling someﬁgat, fouhd the 1,~1'

\

i,'r,'ﬁ‘.t.t- . '--:‘

wordsbthat perhaps more than moat reached to the core of the

question of . elementary school Mathematlcs for these young
P TR

eople, and what Junior high school Mathematics now
yfrepresented. o R “.' v /;55" _;
‘ R:'What about some of the Math you learned in elementary :
school . . R P
;gﬁa:,l dunno. That’s sort of/ That was[. ] Through
o elementary everything was sort of bu11t up -and so it! s
now -one. thing ' _ .

Rt'O.K. What do you mean. now7'

. ParyWell it"s sort of[ . ]it s all together,_it s not[
o L] I dunno how to, explain it, umm/ - - :

R:_It $ been set around the[ “\ ]the different/
Pa: Everything I learned in elementary is now really
‘understood, and I 've moved on-to more difficult things.
g 4 ' (Val /Int 7)
The underetanding of elementary school, Mathematics .as ground
- upon which the more difficult" junior high school
‘7hMathematics was developed was present in her remarks, as

well as was the undifferentiated nature of that

understanding. Elementary Mathematics was "all together, ,

v. te

}

y Mathematics as foundational to thezr Junior high r,:'



REENN
Pl

»iflwas one thing.L, This was consistent with he>§ear1};?? o

& .
description of . elementary Hathematics as "just Uhsic.‘;“-
Others in addition to Donna held to the progreaaive
1

L view of elementary to Junior high school Mathematics atudy.v,

-

It was put by Karen in characteristically succinct faahion.-"

T~ .
- ~ R i . -

-

We did almost exerything we did here. but at a lower *
level. Al .

. ‘"ﬁ?', Do -d_;f‘f : L ..‘ x (Karen, Int. 4)

. Py
. . -

t

Peter, perhaps the most analytical of_tggaeight young

people in the study, d1scussed the study ofﬂgf;f

. "J~

| Junior high school Mathematlcs in greater depth

RY L ,=; When you get the p01nt of the thing {newly ,
o introduced top:c), . ... how do you feel about_that in
'reiation to what you already know abgut math’ _
. Per Well it seems like everything S‘.fi like. a lot oL\
‘ t1mes, that things are based on. things that. you learned

~“last year at approx1mate1y the same time of year,v R

right. _ R T A o

’iRt Uh-huh. [drawn}’ s
Pe: But then, but when you travel between unit to unit¢\,
'like. 1t 5 totally different right :

: e : . R ‘
: . » R
R: You mean . . . what they cover within a unit is ‘ ‘f\<f,
o different from[ ) o} — . ‘ k\\
\Pe{ '[in back round] .‘l ' Yeah
. }Yeah, Yeah. ' '

But, like, the first thing you learn in grade seven is

usually the first thing you learn in grade eight, you
~ know, and it's not relatively ‘totally new, like 1if you
o Eted learning it in grade three, right, you'll learn
¢t the same time in grade four - all the way up.'
51, like, maybe they 11 drop it after awhile.

Y

T RY0LK. What do you think about that7 o “‘y |

uCl
z

e

e

\,..
o)



.ﬁ “Pe: [‘. ]Well[ .

fashion ;_.,._.~

' The 1sjﬁé;wagf%gainﬂdegi£:Qﬁth*iﬁnthé;finalfﬁeécing;_'“

Ry, Right

~, --pointe, like, this year in grade ght, like, we're O\
-":j3d°i“8 construction right now, rlggi\Biife there's no.
o i

o bccasional completely new topxc, such as geometry

TR

Rinﬁ' [reading] "Yeuwsee the wa! Math has been taught

topics follow ip the. .same order - .generally \- from 8,
year to the fe " Now, I asked the questionms
primarily just\expanding,’ ‘Jjust adding new ways to do
;something from one year to the next7 R S

ﬁé:vWell 1t depends. Like, sometimes in elementary, in.'

: grade three we'd: learn ‘how to do’ multiplicatlon. rlght,

~and grade four, about the same time of the year, we "d
;llearn ‘to multiply with blgger numbers, r1ght/

-

Pe: /and'then it'd: jest builk' up. Bnt.thénftheré's s§mé~

cunit, nothing even CIOSe to  that “year at thi¥

o

time S . , - SR L "‘.fn"'

R: 0.K. , T
Pe: Or any t1me 1ast year._ Sp_sbmetimes new things do
' come, - ' o ST e o
' © (Val./Int. 6)°

"Donna}vKaren,iand Ted:alSo did‘atknnﬁlédgefthe 

<

‘constructions, In most’ cases it was a ‘matter of bu11d1ng

_upon hhat’had they had-been’taught~before. The gfrception

fof the slow developmental nature of their schopl Mathematics

N3

atudy throughout their schoqling was strong and they*séi

- \

_1 &ﬁle of 8 subStantial disjunction between elementafﬁqgc‘

schgga and junior high school Hathematics It was a’ case. of

v g e
. , X P N

v




~‘_schoo

DL T Cooe ,
_Mqthematics,,and thup of maghematics. gradually becoming

l

i-;moreédlverse apd perhaps more difficult.'»tf ?;f

e Not all students felt :h;_~,__ The Mathemathcs of
‘ A . ~"'""' .' ,/:

"Junior hlgh school to the mid-point of rade eight at
| ) &

. . Ty St .'. . U .

Sy

5 e w . .
reconceptuallzing what mathematic; is - o _,;rlé,ﬂ

The. transformation in Pamela 8 understanding,of ﬁhe h‘?

.cha acter of mathematlcs as a consequence of her junior hiﬁh
.studles was 'not an'easy‘one.. Aobroadening view was_'
‘tak ng.place,rbut as seen above, notions of the more
mathematlcal as: strongly 1nvolving the calculative continépd

ito domlnate he; perceptions of mathematics
For Verna ‘the move to studylng Junior hlgh-SChool

Mathematlcs was necessatatzng an explacit reappraisal o£ t

. \ P

’ not1on of mathematics 4The alﬁ onefbi}ng,: the "basics of

elementary school were st111 1ntegral to an understanding

o h

" of. what constltuted mathematlcs, but r\ho present situation

_Of doing of "a 1ot more,f

condltlon solv1ng. geometry, constructions, rractions,"‘@

"rational.numbers, defimals".(Val./Int 6) was leading har 33'

A

_ A
,Jsubstantlally broadeﬂ her understanding—of what mathamatics

-

is With uncertainty. she recalled that the study«of aomed"

» 1,92

. pf these topics had begun 1n elementary school Frqm hefr
current grade - elght vantage point tﬁf identification of the

first 8ix grades with the basic operations of addfng, .

[

studyxng, as’.she. described them,_:;'

N ) - {ﬁ,rpéf f‘

Y T

B PN

least was~1eading some of these yoqu paople to more B ;;; ff?V'

seroigly intepret this; Pe'f°d’°f Sch°°11ns g5 o tine. for &

- . R

- .
b =
TR

P\
e
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!/ PR L o193
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' subtractlng. multipﬂying. and d1v1d1ng greatly overshadowed

thesévother, introductory, topics. Juet;the convg;se was
e .

epperently occurring in Junior high according to Verna s

" perception of her Mathematics educationgthus_far;-the w1de

AT

variety of activities was overshadowing the basic.

. . t
operations. It was not that’ these were not being performed,
‘ . ‘ A . - . . o R
but rather, they were seldom the focus of study. Junior

high school Mathematics, particularly in her current‘grade
.« Lt : A . . "

" more

eight year, .stood out for her as '"quite a hit harder,
"complicated," o .

’ As'no ed earlier, Anne, like Verna,_perceived a

substantlal change mov1ng from the eleﬁentary to the Junior

i

'high school 1evelsf The difference, t%e b™ak from just
"eddingianf‘subtrectingrand multiplying and‘dividing" with

progressiuelyf"bigger numbers" was.a welcomed step for her,

even though it meant being confronted,Hat times,. with
Mathematics which was difficult and "way ‘more challenging"

(Int. 4). .. - R

. 9

The shift to the different and the more complicated

. S o
which was generally tc Anne ‘s 1yk1ng, was not without
(<}

paradox; Aspects of this recent Mathematics were less
'mathemetical'than JhOSe‘in'elementary school. The "basics"

of the earlier grades were‘definitely mathemat ics

L 4

A:'1 call them almost more "math" than .what we're doing
now, I guess . S

“R: Oh, is that right? = - .



A: 'Cause it's like the basics, EﬁﬂL.yoﬁ'@ere learning

to add one plus one:\an§ yau got into bigger additions,

subtraction, big multlpllcatlon, like four numbers, and © -
- that, and bigger division. And then we moved on. to\\_,/,/——&g\

: fract10ﬁ¥ and I call that. stuff more useful So"if
somethlng s useful, then\I call/ ‘ - '

R: " -' So that' s'more useful; T

277 At Yeah, 'Cause you 'FEs gonna -add a 1ot more than you're

gonna constfuct an ‘angle or someth1ng
. : Sl

“R: 0.K.

-A: So I call that more "math" than what we're doing now.
I don't thihk that's right,."but that's[. . .]
e . (Val./Int. 6)

.

— . —

Despite recognizing'the poSsibility that her interpretation

was“probably 'not rlgh{" accordlng to some uncertain s

mathematical standard,, she had made a personal qualltatlve

rdecis{on that, according:to her own criteria - an intuited-
sense of "degrees of usefulness" - the basics 'were more.

mathematical than geometricoconstroagionsf thusp'for\<;r
sllghtly dlffezzzf/reasons, Anne like Pamela \had not yet

,c6mp1etely come terms wltrw%he broadenlng occurrlng in

‘k'Junlor hlgh school Mathematlts . 3

. —\,\:\'

Fox some of the students thén, ‘there were expli itly

acknowledged'degreesvof mathemat;calness"'within the realm

<

. of that which was recognlzed as Mathematics. For Pamela, it
N N« St

was the calculatlveness of the task and the extent of the

"doing in thehimmediate Mathematics prdject that.helped_to
deepen the senseigf being'mathedaticaljl On the other‘hand,

the fouh@@tipnal_and functional nature of elementary ~

%nMathematiCS"91Ped‘inSt’ 1 'a\sense of 'its greater .-

\Z e T e L T

&



mathematiealness;in.Anne. She, l1ke the others,/pad studled
and pnactdced the "haSies extens1ve1y over a per1od of
years.. She had made use of her knowledge of them in
>51tuat1ons out51de of the‘Mathemat1cs classroom _ They had
'develoned a. meanlngfulness for her that marked them as more
mathematical- then thlS new‘act1v1ty of construttlng flgures‘i

on paper‘whieh while admlttedly 1nterest1ng, was of no'

apparent_nse~to her, a thirteen year—old in grade eight.’

—+—-——Peter, thE boynwho'saw_in'his‘Mathematics of the last
. G

seven and one- half years an orderly. development

evertheless also understood the Mathematlcs of the.
elementary and jun;or hlgh'sehool.levels as being very

dissimilar (Val./Int. 6). He did concede that beeause_it'

was taught at one time under the name "MathematiCs;' that

which he had studled in the elementary classroom was, in "a

' llteral sense. "math." But in terms of that which for him -
trnly vas mathematics,‘the "basics ;" particularly the .

v,sampler aspects - 51mp]e addition, subtractionland so on -

X .
were not really math."  They were foundationa one "needed

I
1

to know the stnff}".hdﬁever. they j;re Just.gatting‘yon
.fead&,fOr Ma%?z"‘ Theyiwere pmeparﬁtory-to the real B
Mathematies:he was being taught in'junior high-schoolh
.GaUged on the basis of one- and one half years o ’gtudy in -
uMathematics at the: Junlor high school level, su‘h"e'arl'y't
activ1ties lacked the depth and the conceptual complex1ty
for:Peter_toxtruly;cons1der them‘as mathematics. They were

-

Q



net what ¢te would ever stadz‘in‘a Mathematics claes again.-
As with Pamela, they represented a mathematics ©f a time

past. nlike Pamela'svview of them, for Peter the "basics,"
~ while be ngﬂworthy of knowing because of theirigrouhdiag‘
character‘ were not fully deaerving‘of ;he'name

S : L o : ) o - A
"mathematig¢s." Thus Peter's notions of what mathematics is’
: . :

_stand in shhrp contrast to those of students .such as Ted and

’

.Karen, for whom even the Mafhematicé‘of.ﬁhefeariiestegraﬂes
st111 was unsvestlonlngly mathematlcs i - :/

aims of what constltuted mathematlcs appear
to be contrary-ro his general charactérlzatlon of

mathematics as '

‘this contradigzi
- did not consideér

“in anything other than a 11teral sense.

‘orklng with numbers" (Int 4), Some of
‘was removed when he made it e1ear.that he

ry.simple calculations’;o be mathematics

Carol alqo percgived a substantlal Change ‘in the move - -

to junior hlgh school Mathemat1cs As she recalled rather

\::.r
) P

/

/
I thought 1 was. gonya ‘die when I saw the [grade 7] Math
book! :

v'emphaticallyL

(Carol, Int. 5)

The perspectlves of Pe er and- Pamela can also be

'1dent1f1ed in Carol's unders anding of what was within the

realm of mathematics.

-

)

Elemenxs'of the influence

f both historicalfcontext

and ‘the dai}y'physical and social contexts are present in

{

—_—



» 3

‘Carol's perceptions. It becEme necessary to d13t1ngu1sl

\

‘between the operations of addition and subtractlon, for

B .example,'and the human. exlstential dlmensions of "doing

Mathematfcs,'- Simple operatlons remalned as mathematics in

9

197

a literal sense.‘ ThlS be11ef gu1ded her in hen dec151on to,

enter act1v1t1es 1nvolv1ng them in her Journal and she

,expd1c1t1y identlfled them as - such in- dlscu531on. Yet;

overlaylng this 1nc1us1on were contextual 1ssues‘wh1ch

»

'further shaped her perceptlons of the mathematical For

example: @

. . [they are] not [math] for what we do in Math
class now, but when I.was in grade .one and two, I'd

_find it as math.  But not now, no. It's just somethlng

‘that comes. Nothing important._[*]
' S ’ (Carol Int,.

" As she explained in InterVieW‘7 addlng and subtractlng

were mathematlcs in grade. one and two "because we were just

_starting to 1earn about it." The more. current Mathemat1cs'

of the.classroom tended to be perceived by Carol as more

mathematical. Presently, even though these.basic operations

‘were used outside and inside the grade eighthathematics

classroom, they were no longer 'the focus. of study. At an

ope;ationaiflevel,,this‘simple'mathematicsvhad become‘"all’

‘one'thihg"‘fcr Carol alsc; and had regched such a degree of

taken-for-grantedness\that it was now perceived as less

‘mathematics than that more recently being studied. Glimpses

‘of a historicality are thus present in Carol's

[+]



198
'_conceptuaiizingrof mathematicsr Asuvill'be'more clearly
hdisclosed-infthe foilowing section, the daily physical and

.soc1al contexts in which she found herself doing mathematics

v

also figuredgstrongly in her notionS‘oflwhat is mathematics.-

The Influence Of Daily Physical And Social Contexts On
Characterizations Of’Mathematics .

-y Ed

It has been oreviously described that'some-students;

such as Karen and Ted readily acknowledged even the Vﬁ S
B A

v Sinplest- short in- duration act1v1t1es as being mathematicalV:
regardless of where they occurred h For others, however,’
con51deration of ph;s1ca1 and social contexts did bp ng-
.aboutva questioning ofvﬁhe very-mathematicaLness of)the
Iactivity The5Mathematicsﬁiearned in the'classroom.‘even

the very ba51c Mathematics, was st111 considered as being//”\\\\
‘mathematics when 1t was done in the classroom ,Or 8s

homework. Only Peter, and to a lesser extent Carol
seriously“questioned'suchalabelling. Outside of the
Mathematics'classroom, §n1§ very'hasic simple mathenatics

was generally‘acknowledged as being:done{' IQ\thesedexternal

.contexts the strength of the resolve ‘in maintaining the

status of these’h;;::\ﬁathematics activities as definitely

mathematical was reduced particularly for some. These é\\\\‘__ﬂzt

_nbasichcactivities_were acknowledged by all to be usefujA\\
even critical to everyday living. Yet their
" mathematicalness was questioned. oo

, . oo .

-



Since Peter had queatzoned the va11d1ty of 1dent1fy1ng‘
. much of that taught in elementary Qchool asj. mathematlcsf
it was entirely consistent that he should disavow the
labelling of those sa?e activities undertaken 1n other
thysical and soc:al‘contexts as.be1ng truly of a-

"1mathematica1 nature. l |

Verna and Carol also expressed doubt-about
'conceptualiz1ng these actions as- 1nvolv1ng the mathematlcal
when undertaken in contexts other than the classroom Thelr d__
'.views bore 51m11ar1t1es "to Peter's reasonlng, and to each‘

R v,

bther,‘whlle st111 showlng dlfferencgs in stance These
"differences were admlttedly subtle | ‘

Verna in partlcular strongly 1dentified'matvematics
with the Mathemat1cs classroom\ ‘Asereferred to in ag ‘
"earlier section,.when quest1oned at. one t1me on what was
mathematics for'her, her 1nit1a1 response was°v

"1 dunno. Just'what you do in Math., Just.mathl _
- S ' : (Int. 5)

Earlier too,'reference‘waslmade tother‘adamancy that she did
_got "do".any mathematics in a non-homeuork‘context outslde
of school ' Foererna, "either you did or you didn't" (lntt
'5). and she was quite certain that she did not. That'wzs
visible in the following exchange'

Rs . . .’O.K., we said earlier,vl think, that, well,

basically everything that you've done in school,
the calculations, the adding - that's math/ =



V: Uh-huh. )
R /It ‘hasn't been so much{ . . .]deciding that semething
*- s ne longer ‘math, but it's been more or less .
. still thinking of the other things you learned before
as math, but addlng to- it new 1deas of what 1is also
math. .- : . .

B V{ Yeah.

R: 0.K., butf. . . .fu_.]Youﬁfelt'quite éertain»thet you
-~ hadn't done gnything [invdlvipg_msthemstics] outside[.

-]
v No{_isnever do anything outside’[ofsMsthemetics class].

"R: 0.K. I guess I was trying to think of, well, when you
- were thinking about that, were you thinking mainly in
terms. of, "Well, I didn't do any geometry today," or "I
didn't do.any condition solving today." . . .

LY

V: Yeah.
R: . . but maybe, would you‘haveedone‘somewof-the other
th1ngs7 E R ' ' . ‘

V: Unm, po.
R:_Npt even SOhe'of fhe_msre bésicbfﬁings;
V: Ns. | : o " B
R N _ _ (Val./Int. 6)
It was'the intent as huch'as'possible to svbid-direstiy
proposiné»si;uations in whlch ‘some mathgmatlcal actlvity may
. have beenlundeftakezw; A checkllst of occasions ‘when
mathematics:was used was not the purpose of the researcs.
1Ratﬁef; these qecasighs_were to aFise'out'of a thoughtful
.reflection:upon what, for the’individu§l?joung'ﬁeben,'in
; ‘some;wsy‘coﬁstituted s'mathématicai situstion
Nevertheless, there was concern ‘that situations thet vwere
p0551b1y 1mportant in terms of thelr significance for

|
o



o revealing ‘how the student conceptualized mathematics were'

'being overlooked at times. This was the ‘case here with

‘Verne, and finally, later in the same discu351on. a_more»

'; explicit question ‘was’ broached

a

- R: ;l;'. Do you. go shobning? :
'V:IYeah.

-'R:. Do yqu‘ever>9ee‘youtse1£ as usingiany kind of math at

those gimes?
V Well,:%ding-in you’r‘ihead. | [* o .
“R: 0.Kk. ° B o
V: Stuff like that. . o .
R: But,-even.then,'meybe not)

V: No, not‘really.i

R:. That, that sort of thing"wouldnft have counted as
- far as/ ’ Co ' :
V: Well/

R /pntting‘itﬁdown.in-g book,[joutnel];l
‘V: I dunno. I gness'it could; bng[. .g.]
~ R: ¥6u'telnather uncertain.
V:'Yeahr , | o
(Val./Int; 6)

I

. , o D |
Uncertainty definitely was present. The suggestion is there
that she, like Petet;‘night have acknowledged "adding in

“your heed"_es constituting a.mathematical act in a literal

sense. But was 1t really mathemat1cs7' The possibility of

4 .

it being mathematics but simply too‘ﬁlittle1" ‘too 31mp1e and

A

shorggto be worth entering 1n a Journ&l was‘explicitly

¥ R
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proposed. ‘There was a grddgingt'uncertaintacceﬁtance-df;the
»‘broposal. V | | |
o ;Veraa'sfbwn_final.sbecuiative respGHSEans mbre;
‘ \\ . .

revealing.- .

V: Unm, maybe it's because[. . .Jit was done in my head
and I didn't have to do it, but 1 did. [emphasis: added]

R: 0.K. Rather than a plece of paper,'and[ ]

-
I

Uh huh . o ,' N
T 8 ‘ L (Vel./Int. 6)
| : - . : o ,

- It appeared that for Verna the domain of doing
,mathematicsbwas essentially the domain bf'd;ingVMathematics;
'the former actlons had become defined. almost ent1re1y in

terms of the latter There was an intuited sense;-or

2

belief, or recogn1t1on that the Mathematics class was by -
‘;w

def1n1t10n where mathematlcs was done\and had always beenﬂ'

done. The classroom was where Mathematlcs was learned
o Y : R : B ¥

s N . i . Gl P
the tasks - constructing, calculating, defining and s;?pn-+
were labelled as»mathematics."The "doing" of'Mathem&‘ics\in

_the classroom was qu1te structured and formallzed he

mathematlcal tasks were assigned by the teteheé

. . - < . B
one sat at a desk and attended to the matter§“at-hand with
pehcil and paper: The -physical reality of doing Eathematics

had, for4Verna; bec9me-equated with that Qf:doing. B ﬁi

ﬁathematics., fﬁ‘addition, Mathematical activity in the

® A © ) e : . e
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‘classroom had as its aim d01ng the problems in order to s
"learn the Mathematics - This formality, this structure and
these eims dissolved in the more natural"-setting of

shopping and in most other situations outside school

-_fstudies, and along w1th them the appearance, the

recognition, and the sense that what she was doing 1s

mathematics, even though there was ‘an’ acknowledgement of -

-adding. »Th -"literal" mathematics was not truly mathematics
in these COntexts *1“ | S e

This revealing of the domain of d01ng mathemati, as
c01ncid1ng with the domain of d01ng Mathematics was largely

. imp11c1t in Vernaus re arks, It was,made quite explic1t by

"Larol. In an éarli_f section;‘the presence of‘an historical'

aspett to- what 15\??§Ty mathematics was’ noted 1n her
L9

“'language As aspects of Mathematics became well 1earned

taken-for—granted and were no longer the focus of study in

the Mathematics class. they seemed to- become less E
'mathematical than currently studied tOplCS. Phy51ca1 and
"-social contexts were eQually 1ntegral to Carol [ perception

- of "doing mathematics.

»

“R: . . .0.K., when we talked. about what you thought of as
being math . . . When it was being taught to you in
school at the time, then it's math. When you move away
from it, or when it becomes[ VAR : e

C: It"svwork u’*
"/work' 0.X. then‘it's not math?

C: ‘No. it's " just something I have to do, because 1t s

work. . | !)
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a

:AYou mean 11ke meking change”-

[ o

R
. C: Yeah
R

: Making change ba31€a11y 1s adding, and subtracting.-~
'and/ R ‘ . )

e

C;,Yeah o

~ R: /that sort of thing

C:'And balancing. ' Balanc1ng is a- little harder ‘But not

' “very much, - . e -

R: Do. you'see it as, umm . . . it's not math but'you re
using it. though. [Tone switches -from questioning to
statement, but one which seeks response ] ' ! '

. .C: Yeah. But I don t. find it as math I Just find ‘it as a.

: ‘part of work. DBut in Math class, you ﬁhﬂ\ to sit: there
with books open and a pencil in your hand, and you have
to look at the chalkboard, and he's sitting there |
‘explaining it to you. Whereas at work, y8u just do.

- what you think, you know "0.K., well, I was taught o
- do it this way and it's the only way you can do it. ‘
'Whereas he throws a whole. bunch of different rules at
you to do it, you know. Whereas this way, there's only '
one .way. It' s not _ 11ke math it's just like work. - ‘=
- ' , : (Int. 5) ‘

I

Nevertheless, making change and balancing, tasks which

inVolved'working uith_numbets, were explicitly identified asQ\“
activities‘in which mathematica was "doneu0utside." They.
weredin some sense mathematical for Carol | |

| In Interv1ew 7, the 50551b111ty of there being : l\‘
""different k1nds of math for different situations .yas 

explored. She agreed w1th the following formulations of_

contextual 1nf1uences on the conceptualizing of mathematics.

.

R;-” .o making change . . . Because you put it in the
[ journal] column "math outside," somehow you must have
said "Well it's math (because it's adding and



’

’. ;l:And I'm Just.tryin to/. L Is it because[ ]/ -
. 8

R i:\rie e
. .C: I'm not in the classroom. A N . S N
R: ;_ Lo I/adding and subfractlwg/ Yeah It's not
in the classroom, it s—hot something new' that you 're.

' o vheing presented~withf it s’oldqétuff.

C: Uh-huh;_ [Matter;of—fact'tone.l

- RY .3} So there s a distinction. There s kind of

R

different kinds of math There s k1nds_of math -_and

in Some ways really aren't mﬁ%h because you use them so’

A

much day to- day in your work, and %hen there s other
kinds of math that are kind of[ ]more seen as.

math{;‘; ]because they re Math class kind of math
‘ . 3

« Re oL ['O;K.. but then you' said'"%ell back in grade one
-7 and two though that was math." ° -
. X . f .

C: Yeah, because we're just starting to learn about it

EE R S SRR . (Int. "

“The hasic operations of addition and subtraction were

ae
historical and situationalvcontexts combined here to

substantially influence Carol s perceptigns. Matbématics-“
i .

subtracting,. and yet, in okher ways it wasn t math. [;'

ccepted as mathematics in the literal sénse HoweVEr.j“"'



was becoming 1ncreas1ng1y complicated ‘for Carol She.saw it
A N

_»as infused with a number of rules that she claimed she found o
difflcult to cope with and understand There seemed to-be

ian ever- broadening diversity of "ways" to do things which

-

xshe found oonfUSing What wes mathematics,'or was

-

mathematical' was becoming closely‘associated with this/

apparent cacophony of. "ways" and rules The taken for-‘
"grantedness of b381c adding and subtracting, in vhich there

.r'was only one way ‘to solve the problem of determining the

,_-.'."gect change —!experienced as the freedom to do it her way

in bhe work situation - lessened the perception o£=it being

 mathematical. DT N o ;o

Summary And Reflections On The Characterizations 0f
Mathematlcs R : [

In the general characterizatiom_ot:mathematics.‘
students provided a.phenbmenologicalfunderstanding}bf'whatv
'mathematics is l Rather than speak: of it 1n ways that would

‘bghave depicted 1t as a body of knowledge remote from
themselves, these young grade eight students |
eplstemologically pOItrayed'mathematics in terms.that very'
much revealed what they 1ntérpreted to be the nature of

| the1r act1ve engagement with the subject. The
"I"/"mathematics nexus was at the “centre of the general‘l

- naming of mathematics. "Working with numbers followed

entirely from mathematics means I work wiﬁh numbers. It



R , .
. A
(/7 © ¢ or inconsistency between ‘thei

O

. .
L v

~

! represehts the existential synthesis of their work to date

with mathematlcs. T ’ X\/w

It is clear that elementary school Mathematlcs amd much

hof Junlor hlgh school Mathematlcs has been the genesis of -
‘the éeneral characterlzatlon of mathematlcs.""Work1ng w1th

numbers"'ls perhaps not surprlslng in llght of the nature of"

much of this Mathematlcs.f However,'some;of_the,Mathematles

- the students were encountering in. junior
o N . b:‘ 7 R . ! ‘ .~ : .4
particularly number-oriented. There was

N oo~

were alldwing'as.mathematics"hra taken;forégranted’Vay on

' the basis of the1r ugderstandi g ‘that school Mathematics

deflned mathemat1rs.‘ Wblle som&fof ‘the part1c1pants seemed

: ke A .
to be'in‘thevpr0cesa of reconceptualizing mathemat1cs -

because ef'their'juniof high school Mathematics experiences,
R A ) . : Av_ . V / \_ VO> o, ) o ‘_“1,
none of them seemed-yet to have begun/ to ?ecopceptualize

. their general namlng of it. ’The existential nature of this

7
(&} . °

- naming seemed a deeper 1nterpretat10n of their experlences'ﬁf

.

with'the'subjept‘than that determlnedﬂthrough a

. v

considerationdof what mathematiCS'is On the basis of what
.,

they ‘have studled ?§ school Mathematlcs to the present,
What constltuted the content of mathemat1cs for theae
young people has been c1rcumscr1bed by what ha const;tuted
Nathematics for them. - These: commonly rooted understandlngs
,_were. however,.1mp1nged upon by a number of’factors whlch

.

'yaried‘soqewhat‘among_the.students., These discerned

‘
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fattors;:oftéu_subtle,and sometimes‘ohly implicitly present,
were (a).thefperceived usefulness of the mathematies;,(b) J
the amount of calculat1on 1nvolved .(¢) the complexity of

‘the mathematlcs, (d) where the mathemat1cs is done, and (e)
how the mathematlcs is done. The latter two related~
partlcularly to the 1nf1uence of phy51ca1 and social context

upon perceptlons of what mathematlcs is. Thus, whlle schoold

Mathematlcs had very strongly gu1ded these young-’ v

-

Py - . o o
adolescents' notion of what mathemat;cs is, there was "not

‘complete uniformity'in their,understanding.
The Perceived Value Of Matheﬁaties

" The usefulhess of mathematucs is partlally based on the -
extent to wh{ch the student has found that what he or she,

has Learned is of use 1n out of Mathemat1cs class"

situations., But 1t also entalls a progect1ve or pred1ct1ve

qa
e€lement based upon past experlences, hypothesiied future

.

.

experlences, and a general underlylng gerspect1ve of

educatlon, society;tand one's place in soc1ety; for example,

one's careerﬂ‘ As“with all humans, the young adolescent
interprets his or her ex1stent1al p051t10n through such a
framework although, because‘the student is actively

"emergent,"'thiS~interpretive framework may be quite.

'fragmented, chahging and'changeable, and inoomblete.

A



In‘this aectionlzhe méaningémthat mathematics has for
- these Woung people in terms of what they percelve as the

~

field 5 value for them are presented

The purposes bf mathematlcs experlences inside and
outside the Mathematlcs classroom were fundamentally
dlfferent Within the classroom these experiences wereh..
almost ent1re1y devoted to Qpe purpose of second order

understanding of'!he Mat;pmatlcs subJect matter.' On the

other hand,;mathematlc"always had a ut111tar1an functnon in

contexts outsrde the ematlcs classroom and homework
" locations. That is;‘Wheneve:\;t\73§5¥eferred‘tp;in these

"putside“ contexts, it was always for an aim other than the

) D
‘goal of Mathematlcs learnlng and practlce Mathematics was
. :

used in these external contexts. _ R

A

A view of Mathematlcs held by some _was that it ha@ some’
. 4 ‘
importance, perhaps a greater 1mportance than that whlch was |

7

learned in-Some other subject areas. As Peter'cautlously

‘indicated:
=3

o ”

Pe: . . . it seems that Math is a bit more 1mao:tant than
some of the otMer ‘subjects. :

.

Per Wellt Iike,vmaybe later, you might need to know the”
stuff, right? : ) :

._\_s.__
K P

" Pe: Not many people,w111 have to know what happened in
Canada a few hundred’ years ago

(Int. &)

' Kanpn“also expressed similar thoughts: . . S

'Cause like in Social [Studles] we're learnlng all’ thls
about Cenadian rebe1110n and afl this. Well, like . .



we're not going to need it ‘all that much when we get

older, but they make us learn it now because[. . .}I-.
dun't sknow why, but they make us learn it now and it's
‘;3ust ggliﬂg.whereas math, like you: have to know it whenf
you get older "fé® whatever you do. . -
-0 ' » ' (Karen, Int. 2)

The néture’&f«this impoftance-of maﬁhematics wvas initially.0
rather vaguely def1ned* Thesé beliefs of.the'genéfal

Ry %

1mpor:ance f mathematlcs were usually strongly 1nf1uenced

by the perce,ved-1mportance~of baslc mathematics. The

continued con érsatfhn with Kafen_illustrates this point.

R: 0.K: F. . .] Well, a }Ittle wh11e ago you mentloned that
thﬁmgs 11ke parallelograms, .you're not. sure about.

K I,know but like, how to-add and divide. . . , .
T : o S Il 2)

,'Petér a1SO, when the matter was pursued, made it clear that

he was referrlng to b851c mathematlcs. .and not'to some of

.

the more reqent Junlor hlgh school Mathematlcs (Ints.,3y 4).

3
Af?’ot the qtudents belleved that bas1c mathematlcs

»

.operations - addlng, subtract1ng, d1v1d1ng, and_mulplplylng_

- involying the typesvaf humbers they had eﬁ%ountéréd thus

v

‘far 1n school were essentlal in day to day living. That is,

thls was an essentlal mathematlcs ;o tﬁe extent that each

student may be said to have * COnceptuallzed these basic
operathns as mathemat1cs. "It was shown in Chapter,S that
hany qf“thé‘eighh studehts felt that they.sghdoh méde use of
any mathematics oahside of the Mathematics classroom.
étill; it wag’the1r p051t10n that this mathematlcs yad been -

e : ~,r
¥ ) . ,Q

. o o S : . S o ‘ I
SafF ) ) o ’ . Tax ST . A 24
SR e v wﬁ' ‘ v J‘
: , Ca : ‘ | . :
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useful to them, and would continue to be needed throughout

_their ligéb
| The perceived usefulness of - much of'thermor; recent
»advanced Mathematlcs they had beep taught in Junlor hlgh
'schpql; such as set theory,'condltlon so}ving and geometry
rtopics. was more problematic._ All-eight stJdentS'agreed'
‘that much of this Mathematlcs was of very 11tt1e value toi
them in thelr present daily 11ves outs1de the classroom
The geometry they were studylng at the time of the fleld
t‘research seemed partlcularly subJect to thls perceptlon
The follownng examplesvare 111ustrat1Ve.of'th;s general .

.

view.
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‘Verna: S ’
1 dgn t see how it [geometry] w111 help me in the
future : :
. (Val /Int. 6)
.Karen: |

I don't understand why we have to know the different
parallelograms, . . .or d1fferent quadr1laterals and

name it all.
(Int. 2)

Anne: : : :
I don't understand how the Math we' re doing rlght now

[congruency of triangles] is going to help me later on.
(Journal cNov 21, 198&)

Qe

To the extent that this more reCent~ abStract-'

mathematlcs was be11eved to have relevance, it lay in the

"future. The value was purely career—related\_fThis was the.

: view‘held by~allreight of these young people.' This was,

however, typically a very cautious, qualified perception on



-ﬁlfreeent Mathema

T a2,
4 |
their part The uncerta1nty of the future meaningfulness
. was teflected in, the responses that several gave to the
b_questlon;ofﬁwhy.they thought they were belng*tequited to
learn this'Mathematics 7 Denne, Verha;”Pamela'and'Anne th
g initially responded that they simply d1d not Know It was

‘only follow1ng,§urther refleitlon on the matter that they

suggested varlous careers might requ1re knowledge of this

tics,
n{_-

. Ted wasithz'only student.\ro dlffered somewhet in this
.regard' He seemed to belleve or accept that many. JObS
hwould requlre the Mathemat1cs knowledge and skllls he was
euﬁ@ently acqu1r1hg, even theugh they had.yery'Ldtt;e

curregt. functional value to him,

B0+ . odndi
Y

R: . °. .‘uhy do you think you have to learn math? What' s .
~ its puTpose? I  mean, do you see much. purpose in some

’."a% of the Math you're learnlng now7

:;Actually,:no._:

No? ) i . o i - ,

T N

You're not going to be using geometry, or you're not
going to be carrying around a little geometry set with
you all the time; so I don't see how it can be used.

._]vr

R: 0.K., do you have any thoughts-on why they esk you to
: take it?

T: Well,’it's suﬁposed'to~he1p you.

R: It's supposed to help you. In what ways'is-it supposed
to? = : ‘ -

T: Different jobs. ' o
] (Val./Int. 6)
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*In'thé‘aboné;eicefptlfhefe i$:SOmé_éqnivqnai;tf“pbout_thg“
:Yaiuexof ;hé'currént Mathemgtics;f fn_the.ﬁggceding
n:intervienltne.céiiéint&—hndnbgen_mofé in enﬁaénce. Not
knowing what the fnturé héid‘fof him,vit'éPPearéd -
4‘essentin11§_a$fan article oﬁ,féithiin schon;ing that he

‘would require the knowledge 1atéfn

T:;{ .‘; ig)ll [Mathematlcs] be 1mportant later

T: + . » But thlngs like circles, c1rcumferences [current
toplc], I don't think T need now.
_ . o
“R: nght But you might need later'7 Why do you think ' -
you re bothering to learn all thls stuff now?

T: Well, we're gonna need it later,' We Ie:gettlng taugnt
it. [Emphatlc] ; e o o

T: Like, they wouldn t teach us’ 1f we were ‘never gonna use

(Int. 5)

In all cases the cafeers c1ted were spec1311zed in
.. nature. ‘Careers such‘as phy51c1st mathemgtlcan, carpenter]
mathematics teacher, engineer, and computer Uesigner were

: . . .
- tentatively offered as those in which one might use the

‘abstract mathematics they were studying.

R; Do, you ‘see any value in any of this Math that you 're
do1ng in Junior high? : .

A: If. you want to be a carpenter [*], ‘yeah. But, well,

~ . like some of it, like problem solving and that, I can
understand'that,"cause like, you'll be using that.
You'll be faced with that - grocery shopping or:
somethlng ~ how m¥ch all this is gonna cost you, how »
much you'll have left, and all that stuff. But. unless -
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I'm gonna bu1ld my own house. I don't think I 11 be
worrled about area and perlmeter [ 1. - _
. (Anne, Int. 5)
o \' . o .

* 0w

ok
U

ThlS brlef 1nterv1ew excerpt also Jllustrates the form of

the questlonlng regardlng the value of mathemat1cs. .lnitial-

questions»on what the students understood to ‘be the :value of

mathematlcs were always of a general nature. such as that
above. Thus, the 1nterpretat10n of this Mathematics as

being only of futugre-oriented, careerqrelated value

originated with the students themselves. The students were

also the source of all the careers named. No listlof

k)

»potentlal careers was requested Ji@hose c1ted simply arose
& .

(r'{.,

1n;the.course of discussion. "7 . L : /

S

Two points are revealed.in Anne's remarks and indeed in
most of the useful—infcareers»statements made by these'grade
eight students. The first is an implicit claim‘thatkahe

Mathematics school-knewledge was beceming increasingly

specialized.f'Basic nathematics skills - adding, -

subtracting, multiplying,fand dividing, and even sone’, ‘
' . . ) A . N

measuring - were .ge'neral purpose skills. ' The 'second‘point )

is that these careers were oftencreferred~to in‘tones of

veice and in terms‘of r;ference that s&ggestes that these

were careers that many of the stndents.themselves believed =+

they were not likely'tO/pursue. Donna (Mathematics teacher)

‘and Ted (extensive possibil1t1es - 7) were the exceptions,

One rather p051t1ve perspective of the future value of

mathematlcs was seen in Ted s remarks above.‘ Carol held a



, view”duite in opposition to this.. The 1nf1uence ofg;f
.. R 8 ' _' 5
curreat difflculties she - was ha%lng w1§h certaln”gf

ve ¢

geometry topics was ev1dentu

5

C: . . . ‘when .we g0 to- d1agrams .':-dfc‘¢9r;ngf [*] ‘Whd
tares! I'm never gonna use this, .- % . .
- - - - : N ".';.i:

O You'know, 11ke half the Math‘ée;
" aren't gonna use, like when we get t.&
twenties. .Except for adding ‘and’ sub’ e YLk

unless we're accountants or’ sbmgthang.-J}
gonna use it. . : *
C’ Well when I go to un1ver51ty, i m going for Drama
~-teacher, I m not g01ng for Math teacher.

and stmff
I m not

o3 s
N °

(Int. 5)

It was qu1te evident that from the egocentrlc p051t10n
of a thlrteen or fourteen year old 1n grade elght very much
.the emergent be1ng" maklng-functlonal sense out of’much’of
the more abstract recent Mathematics ‘was a struggle. As
has been 1nd1catedt'a11 eight sought to give it some value,
by tentatlvely forecastlng that the subJect\had some future
career pay -off potent1a1 This Jas extremely conjectural.
Peter and Karen also searched formand'offered reasons'of
.more immediate.import that had more to‘do'with educational‘
‘bureacracy.than with educating the child. |

Accord1ng to Karen, Mr.,V.,was teachlng thlS current
Mathematlcs because he had- to. The City. School Board had "a
program they make you do. I guess that was on it" (Int.,ﬁ).
“Why theitopics’were.on the program she did not know.

. Peter's.analysisvwas more eXtensiver. It is suggestive

of the lengths to which some students go to try to make



'2f6 .

- .

. sense of what they:are doing when they are taught material
that seems to them tovhaveivery little‘intrineic'functional\
_relevance Peter had Just explalned that he saw nothing

useful in some of the geometry he was currently being

taught.n'

, hR: So, I guess there s th1s questlon' What do you see in :'“
e "your mind as the reasons for why we hav%,to learn this,
.4 .. .or, Why do they teach it? : ‘

A T . & . .
g.;,Pe' Well, the way I thought was that you've gotta have
\ twelve years of school, r1ght7

- Pe c’And then, they ve gotta teach Math in‘the'beginnlng,;
- " you've ‘gotts know that stuff [ba31cs] right? f

'Pe: And'then{’they ve just gotta keepjteachihg, so thenf.-:

-]

R §ovthep“it“hecomes, "Well, what do wehteach?" e

IR B

“  PRe: It seems more like that. . . ., It doesnft.seem that you

“ have to really need to know the stuff past, let's say,
grade seven or eight, right? Maybe even grade six.

R But then after that, they're just . . - sayigg. that,

S "Well, you took it before 0. then we gotta kéep

’ cons1stency," or .whatever.' ‘

Rr,O.K. But they could just dropﬂit/*

.Pet Yeah L;NM
. R:_/and do other th1ngs

Pe: Yeah Th1hgs 1gke_that. _ ‘
. - . : o ' (Int. ﬁ)

ke
"h

Peter dld.ﬁot believe there'uere no redeeming Qualitles to

what he was presently belng taught This'current material
R 1 e§standihgv
d ’Thus,‘_

I3

did have value 1nasmuch as it required a solid u

of the bas1c mathemat1cs in order to do well

the. current Mathematlcs prov1ded opportunities toﬁyheck h0w



3

"computer-based activities and mathematics activities'is

well one understood the basics, and to improve where there
. . » S I . ' ’ : :
were problems. o o : {

’

Peter's views'oE the usefulneSS of Matnematics were
:
his professéd 1nterest in computers and his claim that he
might‘pursue a computer based career such as programmer.
(Peter was not the. student who suggested that one careerﬂ
which requ1red a»knowledge of mathematics was computer
de51gner. 'Y "The relationship between suma career and

mathemetics would seem to be reasonably close.
1

-Newertheless; notwithstanding‘his skills of analysis; his

_claimed abiliry w¥th computers, and his observed ability

with,Mathematics, Peter did see 11tt1e relation between

computers andgmathematics. When it was proposed during

_Interview Q,that there might bejavsignificant‘amount of

o

to_deny_this, He believed-instead that the mathematics
involved, if there was‘any} was of a trivial nature.
Peter'S'understanding of the:relationship between
itself'an interesting one, but it does help to explain why
he saw Sso little specific future value in qych of Junior

school Mathematics. ; B ' )

217

>

particularly interesting and somewhat puzzling in light of_

“nathematics that could'be used in programming, he was quick ~
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Summary And Reflections On The Value Of Hathematics_

The;meaningS'ofhmathemat;cs which have been'eprored.in_

this section have been'related to value. Foq the students,

.the questlon of the value of mathematlcs study became the‘

h .
questlon of its. functional or utllitakaan value. For many.

much of mathematlcs had few: mean1ngs in this regard There

- was a dlsJunctlon"'almost a contradlctionvbetween an
‘underlying belief in'the general importance of'mathematics

.and the part1cu1ar clalms of 1ts value in only specialized

careers, Perhaps most-of the studenfs, 11ke'Ted merely'

took it for granted that mathematlcs somehow held future

value —.unllke the Social Studies toplc, which was clearly

about the gast Very 11tt1e consc40us thought had been

P

devoted~to the‘matter When exp11c1t1y confronted with the
quesfion of why mathematlcs was bezgghtaught ‘most éould

. ‘ ' \
only fall back upon thls underlylng taken-for- granted

k .

d

acceptance. - ' o

Interest1ngly, perhaps the tworstudents most aware of

;the funct10na1 meanlngs of mathematics were Carol and Peter.

This is not to imply that they were more cognizant than the

{

others of more extens1ve utllitarian values of mathematics

in. their present and future lives, for clearly such was ‘not

vthe case. RatherJ they were among the most definltive in

oy
>

their judgements of such values.

Meanlngs arlse out of past experiences. not those

/ .
unknown still to come in the future. In this regard clearly

.



views of-basic and more recent,'spec1alized mathematics.

: a .
'There is a long-term familiarity wit:
'fthis extensive period of time,'and th

mathematics itaelf within that time there have been

‘ been passed onto them by others. .

. meanings of mathematiCS-werE’ﬁerivea-on the b551s of a

-

there are different bases for the'students dlchotomous

*

¢

_the.formerp Given

ature‘of the'

’opportunities for all the students to havé experienced 1ts

tuse in existential situations. Conjecturewabout its future

value is therefore rather’ solidly grounded in. the past _'On'
’ 1

1the other hand the students have had relatively 11tt1e timeA

with this more recent mathematics. The not-yet 'nature of
/ _ -

- the. young adolescent is ev1dent in their appraisal° the

.

opportunities for experiences ‘of this mathematics have been.

Ilimitedi Thus perceptions-of worth are almost by necessity

of a much greater p0351b1llstic nature based upon what has

B

Exiscentiallgﬁgthus far the students experiences ‘have

l.revealed to them tha@ mathematics was not full of mean1ng in

"terms of functional rélevance. ‘As a phenomenon still

considerably in the future for these early aﬂolescents, the

-

' notion of career itself lacked substantial meaning If most

diacernmfnt of the usefulness of mathematics in these

students' lives, the subject would have quite imited

, standing ‘ Forvsome of the’students.‘the meanin fulness was

x
¥

elevated because of their interest in the subJect.

)

e
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*  The Relationship Of Th* Perceived Value Of Hathematics And
N Interest In Its Study - o o . £y
X i “ ' . . ) - \ _' ) o “ V.

There was 'a strong suggestlon 1n the students _ ”; N

~_<understand1ngs of- their Mathematics experiences that- mdch of
-

'»__the 1nterest they had in the- subJect was related to the,'

4social aspects of'the-classroom experience. However; vith

.

the ekception'of Peter, all of them claimed that there were

v_aspects of Mathematics that they found intere@ting Peter s

“ -

most p051t1ve response was’ that he "did nog%mdnd taking

2

Hath i v » ’
Interest 1tse1f is relative Recalling"e profiles in o 4
'_Chapter 4, part1c1pants such as Verna and Donna found much )
of Mathematics 1nterest1ng, but still preferred some topics'
to others. Some of the other-students found Mathematics
j&enerally un1nterest1ng; but claimed that.certé(n topics; or’
‘ act1v1t1es related to certain topics, ‘were interesting ﬁ@
Some‘claimed'that Mathematicsvwas more interesting than
imanyhof the other corelsubJpCts (LanguageQArts,'SciencEi'and
_ SocialgStudiess, but “less than some of their optional

courses. As noted in his profile. the depth of Ted s ' o

. L

'interest in Mathematics was difficult to ascertain. ‘and was

psomewhat suspect.' Hoyever, he did seem to have some
’interest'in some specific topics. Even’ Carol professed to
.finding certain tOplCS of interest for their own sake. as

. will be recalled from the analysis of "fun" experiences,



!r'r-"lnterest" bore a close although not altogether clear

.

relat10nsh1p to perceptlons bf the usefulness of

,mathematiCSs ' _ S ‘ .
« 4 ' s
"It was ‘noted’ in Chapter 5 that "fun” Mathematics

'experiences ir .the classroom typ1ca11y 1nv01ved topics the

[ . .
.

students found 1nterest1ng for one reason or another. It

was also dlscerned that< usefulness was not a factor in

-

' these "fun experlences. There was no con31derat10n of

ay”

"ygefulpess™ in toplcs the students found 1nteqpst1ng As -

Anne noted: : ’ : P o ~ T ‘ o
It [Matﬂematlcs] can be 1nterest1ng, but notruseful.
And tha¢ s what it is most of the time, too.
AR (Anne, Val./Int._6)

‘i
It 1s poss;ble that some top1cs somehow lent themselves
: .
to greater eng1c1t‘questlon1ng of the1r usefulness by some

L w

of the students.; It was the case however, that whenever a

.~

student expressed a substantlal 1gterest in a toplc, that
is, whenvthe student's experiences WIth that tOplC had‘béehff

quite positive, perhaps even "fun," then the matter of
"usefulness" was of no concern. While "usefulneSS‘ wgs not

= T \7]

N
often ralsed 1t was an issue only in the case of- tbplCS

that lacked 1nterest or were d1ff1cu1t and coqipﬁ&ngdto the

- - R L A "
. person. - o ¢ o : ,)_-F _

o For Donna, there was no question at.all, She 51mp1y s

enjoyed'Mathematics,‘ Thet”much“of it ussipeg@e1ved to lack

<




. usefwlness was’ not problematic. It was noft an issue for

J:herf

The ‘same was generally the case w1th Verna._ On the
'gother hand. she was q01ck to questlon the po1nt of

geometry, a- top1c wh1ch she felt was- only "O K

Carol, the student who had d1ff1cu1ty w1th Mathematics,

\a?d in partlcular with geometry,_proclalmed'"I m never gonna

use this Stuff‘" When the Mathemat1c= -was somethlhg she.

felt capable of d01ng, ‘usefulness was not an 1ssuegﬁ

Peter s'claim of " no interest"'was at least partly
™

vrelated to the ease wlth wh1ch he grasped all Mathematlcs.

'

,Instead he was frequently 1nc11ned to respond to.

‘Mathemat1cs in the more dlstanced Vmeasured.:evaluative
o2 : o

manner of ‘perceived ' importance " and "usefulness." Hg may
have been leséig}ven to explicitly assessing subjectsﬂand

topics 1n such terms had he found at. 1east some . of them

-

11ntr1n51cally Jnterestlng. For most of the elght studentS’hj;

©din the stud) th1 oreboften‘was the case. S

The pewce1ved usefulness of Mathematlcs toplcs was not
a concern wh;n they were con51dered as ints‘Fsting to do for‘h
thheir own'sake._ A corollary of thls was that any ton1c’
ﬁpotentially.uasrinteresting.‘,Ithyas strictly‘personalkd

- choice.



.Summary:.binkinéicnagters SZAnd 6

In Chapters 5. and 6 ,tne:understandingS'this group of -

.;grade nght studenvs had of mathematlcs have been descrlbed

o

o and 1nterpreted from three maJor perspectlves' .

understandlngs of what the SUbJECt "is," contextualized

223

experlences of mathematlcs, and the value of its study As -

e I

"has been acknowledged from the outsst and which has been
.re afflrmed in thls study, the-Mathematlcs.classnoom has
been and contlnues to be the fundamental place of
'mathematlcs ' The tOplCS to which ‘the students %ave been
fexposed the.ways in which they have been exposed to them,
N7

”and the ways_ in which they have engaged in Mathematlcs ‘have
\

produced the 1nd1vidua1 def1n1t10ns of what mathematlcs is

;o for the participants.

The'students’ phenomendlqgiCaJ kndwing of mathematics
as "working w1th numbers, Aderived from theit extensive
exber1enc1ng of mathematlcs in this way,.can_be seendas
‘fundamental in terms of the students' understanding of the
subject's value meanlngs‘and its 51tuat10nal conte- t
meanings; Mathematlcs gains ‘its 1mmed1ate\exper1ent1a1
4ualue inasmuch as, and to the extent that tbere exist
'contexts outside of the locations where it‘isistudied in
which'"working.uith numbers" takes place: |

This,conneetion between the three major aspects of!,
Chapters 5 and 6 may be thevsthngeSt_iink between the -

three, but as has been shown, ‘the variations in



o .

understandings of each

Ayl e

of .these thematic areas have

: - 2 . I
significant. --.°.. - e ' .
.o [ _ ,  §
: . £
, ) - '9 - g
- f
: o : .
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lﬁﬁscussion:'Anthor Inferences

Chapter 7: DISCUSSION, RECOMMENDATIONS, AND REFLECTIONS

AN .

Iiews Of Mathematics .

Schoollng

Schooling, and Mathematics as a subJect to beutaken in
school, seemed largely taken for granted features of daily

. 2
life for these young'people. leen,a ch01ce, some of them
. * 7 . 5',"’ i ) o . .
said they would rather not‘have been there, it is true.. But

P .
>

there was no. serious’ challenging of hav1ng to atmend

Mathematics by most. Carol alone strongly questioned the

necessity of‘Mathematics'study;at times, and this not

‘consistently.

These were students for whom succeeding in school -
o .

getting good marks - was important. While the'immediate and

'specific ‘value of school.and Mathematics may have been

queStion%d»by some, the success.in achievement that most of

”~

them enperiented, especialfy in Mathematics as theirh"best"
subject, had a oampening of<tempeting‘e£fect‘upon auch
questioning. 'Much'oiTthe general "goodness" of Mathematics,
forvsome students “at least, reSided in their undetStanding
of thmmsubject as pos1t1ve1y contrlbuting to their
successful negotiation of school Only the 1nd1vidual who
had e?perienced very substant1a1 ongoing difficulties-with

Ma%hematics challenged its pos1tion as a compulsory subJect
o AR .
e . ]
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(II) A Mundane Understandlng of Mathematlcs as a
,D1$c1p11ne-"'

fCharacterizatbons_of-mathematies as "working with

::ééﬂ' S s

ndmbérs;" and much of school'Mathematics - Certainlyv .
elementary school’ Mathemat1cs - as7"just basicS" indicate

that many 0f the elght part1c1pants in this . study generally

_ _hadva;relatlvely undlfferentlated even mundane
$. : : )
~understanding of what they have beén d01ng in Mathematics

'"'for the past’ seven and one- half years. It is difflcult to

~be too categor1ca1 in. this cla;m because the students may

’ *
L

understand the nature bf mathemat1cs more deeply than they -
vere able to glve voice. to. It may Be too, as at least some
of the students indicated, that,switehing to'the more"y'
. "senior" junior-high.school structure, combined with
reaching early adolescence, served to further reinforce the
"just basic" character of'much of elementarylschooliin
general. and elementary‘school Mathematics ‘in particuiar;_-
Still, the assertion of a largely undlfferentlated |
understandlng.of mathematics as a dlsc1p11ne seems a .
reasonable one to make.. The statement by Hoyles (1982) in
“her study of fourteen year olds that mathemat1cs was’
something to beldone, somethlng_to be'mastered. something
with an exiStence.of its own" (p 369)‘is an equally

approprlate statement for many of the students in thls

present case.«

L]
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Perhaps it is asking too much of thirteen year- -old

i

students to understand mathematics 1n more: sophisticated
.discriminating ways than they apparently do.A After all, an
'examinationvof‘the elementary and grade severn Mathematics
cutricaium matériais‘showstthat the_stodents are indeed
asked to "wotk.with numbets"fin some.way much ofhthe"time;'u
Neve:theless, the undiffetentiated-Character of the
‘depiction of thé'discipline itself'is ;eason for conternt’
Much time and tesearch is devoted to,investigating,how
‘children learn mathematics in order that it may  be. taught I

better. This study suggests that .the matter of the

: 1nterpretat10ns that children give to what they’ 1earn of

‘mathematics also is an issue in need of addres31ng

(III) The Ciassroom Is Mathematicsvat Some

For students such as -Carol ano_Verna, the Mathematicsk
classtoom has come tOjdefine not only the content.of
mathematics‘bat also how mathematits is to be.déﬁé.
Mathematics appearshto'have betome a1most completely to.mean
: sitting.in.a deskéengaged in solving problems by means of
penCil and, paper, very traditional vavsvof doing |
mathematics. This has led to difficuities in-disconnecting
‘mathematics from the,Hathematits ciasSroom, that is, in
envisioning mathematics activities as tahing place‘inéany

other environment but the classroom and the homewprk

location - where mathematics is done } the same way.

“l
° 'ﬂf“
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Associéting matheba;ige so cdmple;ely with eiassreom
str0ctu:es may have‘eleewéohtriﬁuted fo’a re;tiicted belief
, in fhe impoftaeee of sEudyihg the subject;A; |
‘(IV)'The‘Unseeh CuituiaI_PerVasivenese gf Mathematics
Contemporary North American soc1ety 1§ perva51ve1w

vquantitative. Our daily lives tend to be chronologically
strucﬁured;lsectioned into more orvless digcrete time-oased”’
units of aetivity. Qﬁantitetive economiceeerSpectiVes'and
activities underlie much of our dailytlife of pfedubing.and‘
iconsumiﬁg.»'Many of'oer pelitical " social, and lega]
1nst1tut10ns are threaded through in part by a quantitative
gthos. Sciedce and techndlogy are boﬁh_thoroughly rooted in
the sfstemetic, pafterped cﬂaiacter»of ﬁqthematies;
Mathe@atics prdvidee'a means of unifying experience aed
naming nature. We hold sciehfific,knowledge up as
objecﬁiee, and thue more tfuthful-knowledge than other,’
perhaps more subjecﬁive forms; We hold -modern technology up:
as the exemplary fruit of scientific endeavour which has
produced the e&aneard of living and living ;enditiens meny
of us in North America have come to take for granted.

Indeed, much of the quantitative nature of society 1tse1f is
taken-for-granted by most, Thus, while mathematics is
eignific%ne at the deepest episbemological and ontological -

)
1

levels of contemporary "knowing" and "being," much is at

best only tacitly ackﬁowledged.~

-
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For the e1ght grade elght part1c1pants, there is'only
an inchoate understandlng of the. pervas1ve nature of the.
place of mathematlcs 1n the1r contemporary North Amerlcan'
‘social liVes. It begins to appear‘in the students
apeculations thatrmathematics may be‘important for them to
‘know dn their cargers,'and»in their claims that "the baSicsﬂ

.are occa51onally important in their daily life 31tuat10ns.'.

Still asywas shown in Chapters 5 and 6 even these -

d’
situations were perce1ved as rare for some.» Furthermore,

/

all these expressions of the place of mathematics are only

of d%Fcrete moments in their lives that pass. ‘As yet these
young adolescents understand mathematics almost exc1u51ve1y :

as a tool to be sometimes used and then to be put 851de, or’
: < e .

Booe o
as one forty flve minute per day subject among several

taughtqrn schbol _ Otherwise they understand'mathematics to

have little plaée or=infﬂuence in the1r 11ves

'Thé.Individuality Of The Students
, S e

4

twitﬁstand1ng the statements made previously about

theo enerally undlfferentiated nature of students’
U
N\ L
cOnceptions-of the character of mathematicsﬁand school
a . , ) i) :

Mathematics, it is imperative to recall that there were
-differences in the meanings of the subjett for the students.
In this study the individuality of each of the participants.

¥ . : .
manifested itself in a number of ways. Variation, sometimes
S« J _ , ' :
aubtlé.-occasionally strong, was a hallmark of the

, S . : _ .

!



dlscernlble meanlngs of mathemat1cs ‘held by each of these
_young ‘people. Chapter 4 pevealed some part1cular1y strong
images of the different ways in whlch studfnts understand

and portray thelr.personal relationship to-Mathematics, and

perhaps to other school subﬁeets.

Educational Significance: Recommendations And Concerns .

\

This study has partlcular value for Mathematics “
teachers,_and for Mathematlcs teacher educators

’It is hoped that teachers,gupon giving this thes'is a
close, thoughtful reading, will see in these eight érede
elght students somethlng of the students in thelr own
classes. It is hoped that teachers w111 look at all the

young'students in thelr classteoms in ways which they had

+

I3

not considered before. It is houedbthat this study will
raise questions tn the mdnds of teaehers‘about‘the_Cbntent
and practice of school Methematicsﬂgenerally.
..In a study such asvthiS'there'cah be no \definitive

educationallrecommendations to be drawn from the research
. endeavour. -Nevertheless, students' understandings of
mathematics and its'study which haue been reVealed here do
suggest'sume specifdc responses»f}em mathematics-educatefs.
With-this in mind, some of the edutatidﬁal fespdneesﬁwhich

ithe author feels are appropr1ate are pfesented here* for
v :

con51derat10n.

—



231

»7u(a) This first educational response 1s as much a
"confirmation of a practice ‘that teachers often follow, asv
did Mr. V., as it is a recommendation. Soc1a1”interaction S
_within the academic environment of the Eﬁassroom is
iﬂportant for Junior high school students. Thege needs to.
be regular opportunities in the context of .the second part
of the class period to discuss particular Mathematics

problems with their peers. It is 8 time that 1s valued by

N -
many. .Some students do find this perio&Da 11tt1e o ,
. . 4 @ )
competitive, “and prefer to work alone This-dOeS‘not mean

the elimination of this.part of_the class  period, only its
supervision.
(b) Teachers need to examine their own beliefs, attitudes

and conceptions of mathematics. vThe literature has shown -
that there 1s a relationship between one's hﬁigefs and
conceptions; and how the’ person teachesvmathematics. There
is also ev1dence that teachers’ attitudes and teaching
styles affect students coneeptlons and attitudes toward
‘mathematics.. |
It has beeh‘shown'here how students generally
: characterize‘ﬁhat mathematics is: "working with numbers."
It has also becomé evident from this study that grade eight
students have.a rather'vague'understanding of the value of
mathematics.. Beyond the-"life skills"_basic operations. the .

~.value, of mathematics is particularly opaque to these young

peopler These were views that almost all of the' students

PR L PN
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had acqulred through the course’ of more than seven years of
s
Mathematlcs school1ng In light of thls. teachers need to
ask 1f these are not 51m11ar to v1ews of mathematics that

they themselves hold They need to ask thems@lves 1f this

«is how’ Mathematics to the grade elght 1eve1 should be

A

undSrstood o . : ; S : . o
These are’such IimitedVvieWSsof the subject that the

answer ought to be' "No." What mlght be done to help bring

,about a rectlflcatlon of the mqtterV

It seems first of all thdt the understanding

1nd1v1duals have of ‘the subject must be made puplic.. For’at

least many if not all of %?6 e1ght students in the study, it

i)
appears this research occasion was.. the first time they had

attempted,to give v01ce to what they understood the meanings

of mathematics‘to'he? Students and teathers need to hean

themselves a'gdculate what they bellevé mathematics is.

There needsuto be period1c dlscussnon in the class that is
first -a sharlng of these understandings. and subsequently is‘f

NS

.r; a clar1fy1ng and a deepenzng of the various dimensions of

:‘} “mathematlcs. concept development structure, purpose or

'-_1va1ue mathematlcs and society, and so on. Itiouéht to'get
:beyond superficial d1scussion centred around the question

"Why ‘do . I have to learn this7" and the anSVer "It will help

2you th1nk better. .

i

o 2 . . o 4 ‘ .
S (c) The thlrd educatlonﬂl response is a remdnder again of

‘ffjthe.need[to honour the 1ndividuality'o£ the student.
i v " R i ;

[
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Perhaps the differences among the students are often not

e great but if ve wish to strive for a deepened understanding

\

of mathematics by - the students, then the individuality of
'Aveachcpkfson pnd the distinctions which do exist: among
students must be acknowledged and highlighted Even though
sﬁt <}Skemp (1971) states that mathehatics can only be learhed
from other mathematicians, we need to- apprec1ate the
potential influence of the-entire biography of each
'imdividual on thelr understandings of mathematics
(d) Another response to the study focuses on the notion-of
homework.v Teachers need to understand the various. ‘
relationship; of .the homework place to'the_clasSroohrthatl‘
| exist among theIStudents.vlThere may be a reluctance to do
80 on thergrounds that.this.is.a private place,5and asplong
:; the students get their homework done, then how they'do it
is a matter for the student and his or her parents to deal
with. The acazemic educational process extends beyond the
..confines‘of the classroom however. The existence of -
.homework end the place separate from the classroom in'whioh
it is done acknowledges this.v The'enyironment of the
homework place is often ;uite_different from thatiofrthe
“classroon, and'while}teachers may have a tacit undersﬁanding
of these differenCeg,‘tney.need to.hake this undfrstandgng.
Jexplicit - Rather than consider the'homework location as
only a place where .the classroom work gets completed

A}

‘teachers need to. consider the possibilities for ‘how the

5
\ . 1
N\

b,



differences in the two spate-time contexta might be}made use.

of in deepening. the studenté' understandings of mathematica.
Q .

In conJunctlon with classroom d13cussion about the nature ‘of .

mathematlcs, act1v1ties which might take place effectively~

Qonly out of the classroom could be explored

¥

(e) A partlcularly 1nteresting aspect of the issue of how

students"come to Judge themselves as FAIR - GOOD. and so. on

‘ [;15 the apd!rent plate of marks in thlS dec1s‘on vFor '

‘several ot,the students the marks-eacb was receiving seenedA
to Serve“asttne'prlncipal basis or ground upon-whicn tﬁéy'
“arrived at tneiereclsion.. For othersg marks were as mucn
or more a%confirmation as they were the ground of’ the
asaessmentz Confldence through Success historlcally seemed

a L

also to serve as 1mportant ground for these particular young

»

people.. - ST |
. l -a,“ B . . . -
Belxefs 1n 0 e s ab111ty that are not so closely
o . \“",'»‘ 9 '
dependéﬁ;f *
DS

¢s may be more enduring, less susceptiblew

LA

1 'u,%€§h1evement as portrayed by ‘test and - gd
o .'n:.v:"" ; X . P
assignment marks[1£8uch beliefs may also lead a student ‘to '

not strive for high grades quite so actively as a student

» who interﬂrets his or her Mathematics,"self"'more COmpletelj

on the basis of marks and ‘at the same time wants to do well
) g ’

Teachers do need“to be awdre nf the great potential £or
variation that exists among students in terms of their

interpretations of abilities and marks, and that these nay
be at substantial variance with their own interpretations.

b 6) . v o ’ - - ) » - »
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‘Acceptlng Skemp (1971) as correct,_that 1s, one cannot learn

R o I 235
Co LR )

(f) A number of questlons are posed here that sneak to the
issue of teaching and learnlng Mathematlcs, 1ndeed to the
‘issue of what mathematlcs as - Mathematlcs 1s. Does the very

nature of mathematlcs demand the orma11zat10n that Verna in
partlcular imputes to engaglng in mathematlcs act1v1t1es7

-

C

mathematics directly from one's env{ronment,.then at least
while learning mathematics (as. Mathematics), some formality

Y

”seemS‘neceSSary. Students need to be instructed'in-the

contemporary content of mathematlcs. They need to be

, 1nformed of procedures andfstrategles in order to succeed in

the classroom tradlalonally been too 11m1ted in 1ts

problem solv;ng: However, the questlon needs asklng, has
approaches to 1earn1ng and "d01ng mathemat1cs7 At what
polnt does. the acceptance .of d01ng mathematlcs as the

part;cular structuredness embedded r; penC11 ~and- paper desk

.work become the legacy of the structures of schoollng, and'

no longer 1ntrins1c to mathematlcs cogn1t1ve act1v1t)
$

itself? Notwlthstandlng Skemp s (1971) p031t10n, it m1ght

.'l

,also be questioned whether the env;ronment has been shut

9 ¢

i,

S

out" too completely by the waya 1n whlch mathemaglcs has
been taught.‘ |

‘ PerSpect1ves of mathematlcs such av¥ that held by Vernaci"

may be modlfled as the student procetus through hlgher grade

levels. Still it would seem that- ways of understandlng

mathematlcs “and how it may be done need to be’ expanded

&
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beyohd the ttaditiensl fofmaliny?of theldesk/penCil/p&peh
structure in order to lessen the perceptlon of the 9‘

"'Mathematlcs classroom s complete ownershlp of the subJect.-’, Uy
The qblqurtous cOmputer may be one‘medium for‘eXtending the

student's understanding of the ways in  which éne €an engage
in mathematics activ}ty

Many of the ahove remarks have s{gnlflcance for teacher

i
educators alsp.- It would seem a valuable aspect of
' ' : ) : .
;" pre-service teacher educatron to ralse ‘these issues with

i~

-Mathematics student teaehers, and to have them begln to e

1reflect upon their mersonal understandlngs of mathematlcs

befpre they.eqter the Qlassroom as teacher.

Interest And Value ' e,

"Another matter that .arises out of the study relafes to
. the rela;ive.“fragility" of the aspects of,(e) interést (as
intridsic-appeal)fin-Mathematics and (b)‘percemtfons=of.the A
'general 1mportance or value of mathema cs.

It seems de51rable that students find studylng

L
N

vMathematics iqtereSting for .its own sake. Two studeﬁtsn
fDoﬁna}andgvernaﬂ~ﬁid'enjoy_Mathematics»géneraily.- Hewever;f
_both of'themf'and pastituiarly'VePﬂﬁ;'could claim little .

.‘\. »

maJor usefulness for the subJect beyond a need for

‘ O
understandlng the b851c mathematlcs operat1ons. Its future.

.caree;-usefulness/was noq strong. (It seems clear that

e P \ =
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Doqﬂ&‘b Lntereat in Mathematlcs 1ed her to say that she

. : ,,"". & ¢ o
Kid 7_'wantéd to}hé a Mathematlcs teacher )

2 . a

’i‘ ,,; On the other hand Peter and Ted —'particularly Peter -
found little of cont1nu1ng 1nterest in. Mathematlcs study
o - Nevertheless, both of them.—:ln thJs case, partlcularly Ted

- perce1ved Mathematlcs as 1mportant 1n the future for them,-

' :; ‘ even when the,spec1f1c nature_of thls 1mportance ‘was
relatlvely undeflnable. '3:*'

Stwdy as endurlng as

s ) N

e Lo Is interest 1n Mathemat1c'

perceptlons of 1ts gener l,' portance? The concern is that

e 1t may'not be. Intekest level is a more personal response
; e . e
7

-to D;morev1mmediate situation. l"lmportante : mplles

understanding ma Dk matics aS‘a signifitant,means to ends, no

matter how unclearly deflned either the "ends themselvess

’ .
-

. . are, or, the relation'of Mathematlcs to those ends. _Seen in -

3 ;? this light 1nterest seems more vulnerable.
| L Clearly 1t wOuld be preferable 1tﬁitudents found =~
Mathematacs 1nterest1ng to study éﬁ% £ad a strong sense of ‘
.ults valuejfor them.' There: 1;fig:comp1ete polarlzatlon in |
o the case of the four students‘c1ted above,'but one or the
. other 'side of the relatloqsglp is given con51derably more
"l?}” signlflcance.' In Junlokau;gh sohool students have no cholce
N s .
u'”“ibut to take Mathematqtf.; However. when a student reaches

o

>

fsenlor hlgh schoolduhere Matbemat1cs beglns to become more
[ /" ok
I optlonal the questlon of wamt;ng to continue study in &

42l E ’f‘ . . ) . .
Mathematlcs becomes more tritical. Continuing-interest 7in,
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i

‘to contlnue~to study‘the:subJect.

in nor a belief in the! 1mportance of theasubject

ki 3 3

‘ <
’ M ot

may reaSOnably 1ead a sEudent té ser1ously cheilenge the. .

need to contlnue Mathematics study tGAven the nature of -
. ) S :

"interest" and 1mportdnce, potent1ally a s@%deht such 8s = -

i
v

! B

,Verna, who pr1mar11y flnds Mathematlcs only of 1nggrest ' :”*_

’and not of 1mportance f may'lose that-interest more readily f_qf

: M AW
_under later classroom condltldns than a student such as Ted
rd
1 S

L may come to relnterpret mathemat1cs as hav1ng no 1mportance.

Thls has been posed as cpnce?ned conJecﬁfre. It

1mp11es that Mathematlcs educators should contlnue to seek

e

vways—of sustalnlng interest’ and bellefs 1n the subJect s
potentlal 1mportance or value: for'ﬁil students. Wlthout in.

any way limiting the students about_whom.ghis concern is'
2 S : Co o BRI A o
addressed, it also seems particularly'important,that'

' e . " 2 2

students such as Donna. and Verna, who enJoy Mathemat1cs but

who consider it to be‘of limited’yalue not lose that

interest. S IR ,d’ , .

~ The Slgnlflcance Of The th01ce Of Grade Elght "Early
‘Adolescents A ' R ‘ _ . ‘ ¢
, o .

’

It was noted earller in the the81s that the choice of

, ‘L.

early adole5cent grade elght srudents was del:berate The,

11terature suggests that young people of thls age are

Y

potentlally in a very personally chang1ng time of life,



o

,although the character of this change may be qu1te var1ab1

bamong the students. It is difflcult at thls point in

r‘ﬁook&ng ‘back’ upon the research and the results to be able to

se% in them any te111ng early adolescent characterlst1cs.

.
Nowhere in the the51s or the f1e1d research can it be

‘_pointed to and claimed that the partlcularly early -

‘adolescent ~-ness of the part1c1pants was 51gn1f1cant at that

p01nt. Thls is not to say that the early adolescent or

étransescent time of life of these young people was. .

,%ategorlcally not pf-51gn1f1cance, perhaps of even major‘

v &

, significance, to their ‘understanding of mathematics, only -

“that such could not be-identified

What tﬂe understandlng of these young pegple as early

'adolescents or transescents has done, however, - 1s strengthen

the 1nterpretatlon of them as emergent belngs Therr {

positlon as grade - eight students. and the1r emergent ahd

"not—yet" character as children, were important. As grade

','eight students, they were situated in a school which was

_structured along subJect lines, and they were situated:in'ai
Mathematics env1ronment in whlch the Mathemat1cs was
.becom1ng increasingly abstract: Yet,'as early adolescent
grade eight‘students, they wvere not far in time and grade
_levél from a schooling enviroument in which both the

structure and the Mathematics were, or tended to be, of a

“different nature. The relationships between elementary 4

school’and junior high school Mathematics could be\explored

C - f239
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reievance out51de of the classroom there were 1mportant

240

-

to 1ncrease insights 1nto the ways 1n which the students
understood mathgm%ggcs as Mpthematics The emergent

not yet character of these chlldren had ap. important place
in their perceptions of thgivalue of mathematiCs. as well,
qulte p0551biy. 1n thelr naming of - mathematics a8 working
w1th numbers “and thus portraying mathematics through their

.oy
own active, unseparated relation to the subJect.

L
.

The Significance 05 In51de/0ut81de Of Mathematics Classroom'
Experiences .

A second claim was that in order to gain'a more

.complete sense of what meanings mathematics had for these’

. - Y I i o
young students, it was necessary to explore with them what

they‘believed were experiences of mathematics in any context

!they could name. Invparticular, it meant seeking'theirv

understandings of mathematics that serive from their

&

mathematlcs related e;ﬁﬁriences, to the extent that they had

'%
thﬁm, out51de of the Mathematics classroom It was shown

‘that Whlle for all students mathematics had ‘a restricted

7

-

variagipns., For a few, the ‘ethos of the‘Mathematics

classroom pervaded their understandings of what mathematics -
R ' ST

is to the podint tha't ‘it waslvery‘difficult‘for'them to

believevthey.truly did mathematiCB in-any other place..
Others hd§ few barriers to what was mathematics and aeemed'

.to be able to identify mathematics -related situations with

relatively little difficulty. And still another felt'that

- i
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| ey
he did no methematics-in out—of-styooi everyday life TR
. .-"y Y

situations becauge the mathematlc —lxkﬁ activ1ty he did

S ey -@$
'accede to infrequently engdklﬂg 1n was not truly mathemetlcs

in substance. -

Exper1ences of school Mathematlcs had strongly

-influenced the meanings that mathematlcs had as to the

.‘_subJe;t s content and "domng There is no doubt that this

lMathematlcs had also deeply shaped the students ,. . ".dn
undefstandings ‘of ex%erlences in other contexts.

The meanings of mathematics‘dlscerned in these "other"
-contexts seemed largely to pertaln to the value that: was
attributed to mathematlcs. Thel 11m1ted frequency”é}d
dtheirvnstUre,‘focbsihg as'they do on_mathematics at. the
"basics"lievel. both &peak to the discernible'p}ace of - //2
‘mathemat1cs in the lives of the part1c1pants.

.These two major‘situatlonal~contexts.hadg in -
sighifioahtlf.dfffereht,ways; gone farnin‘sheoing‘the
meanings that mathematics'held for the students.

Ld . N

A

Personal Reflection | o .

. This thesis has been m1ne from the beglnnlng, ‘but

before I close-this last‘chapter, I want to clearly profeSS»r

my ownershlp of it. :

The b531s for this research was concelved whilp 31tt1ng

in two or three Junlbr hlgh school Mathematlcs classrooms as

an: observer watchlng young students work away at geometry

-
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' and'condition problems. (Mydown children~were'both in

Junior high school as well ) 4 asked‘myselfvat that time

: S,
what sense these students were making of what they were

.

d01ng The tasks seemed so remote: from what I imagined

K
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their act1v1t1es to bé in Other parts of their daily li.fil ‘

‘out51de of school ‘ The abstractness of mathemstics

’ act1v1t1es when placed against these ‘other activities,vevenl

in other school subJects, seemed SO0 vivid and strong that 1

"felt compelled to explore the question with them.

. In preparing myse}f for thlS research I postulated a .

,dialecgical relationship\between ghe.ln—M ematics class

,and’outsideiof school}experiences of'mathematiCS.p,gyfthag

mean I thought I might find essentially polar bpposites in

L
v

o

»the nature of these two broad catEgories of experiences,'and

»

[

7of the dialectic pair to be prominent, but I also“thought»*" S

~

that making sense of mathematics ﬂlght entail the student

. S
actively working out the necpssarydtensiongin~these;two;

) . L . . \ Y, .
forms of'experiencfngumathematncs.. I envisiOnedrthe.' :

} N R N\
students attemptingﬂto make sense of theksubJect as’a fbrm

W .

-

'should have practical value in daily life outsida the

'”’;vof classroom mental activ1ty, and as something which does or'

classroomJ I env151oned each experience type as not at all

\

\\
*

gain the fullest understanding of mathematica.. Very

importantly, I knew that I would find the classroom eide

that I might find a quite active process of the student

- o - BN s

L .
+ . - . . - N ) -~ . NN . BN
: ' : ey N

like the other .and yet both being necessary in order t@




.

trying to see wher; "ma't‘hem?cs had 1ts place in non ‘.";/ ‘
mathqpatics class oom cont Pengps it was w to ‘ -:ﬁd;
consider t 3 p0551b411; of t s as#!:ﬂ “L ectleal‘ L e

'relationship if I was“@i'ling from the beg"h'nj
. o W‘%;*”ﬁ ROV LA .
,_that Mathemetics classroom>act1v1ty would strongly ﬁor;

the students experiences w1th the subJect

v;f: What the study with these eight siﬁpents has.shown 134:{707,
;that for at least most of these young people, the d1a1ect1C' if
fsen;e mahing of‘mathematics ex1sts at most 18 rudlmentary |
b I think in the beginnlng I dld not‘fully heed Skemp s

1

1(1971) statement. By 1ts very nature mathematlts has to be
Nf1n1t1a11y located in a place 11ke the classroom 1f we' doanot 'le
: want to leave mathemat:cs learning completely to 1nd1v1dua1 5
S re- 1nvent10n.; Initlally, mathematlcs as 1t 1s known today

‘phas to be taught.h Thus,-there can be no polar dialectically

-related moments of mathematics pevelopment 1n in- class and

-'r

outside of class environments.f”A classroom—like env1ronment"
,1s the genesis of mathematics, and‘theffocai.pointigiﬁ\
'-matnsmatics activity. From that focal p01nt a widenlng
presentaeion and consequent understandlng of mathematics;v
'fshquld develop., This means that “the experiences of
'matpematics in contextual situations other than the :h-';
"classroom are rooted in, and grow out of, the experiences of

S

the Mathematics classroom.

o



-Thls synthessé can produce s1gn1ficant1y variable

ey

Nevertheiess; thelstudents have to confromt this

¥ o

expanding 1nterpretat10n of mathematlcs. They have to
1ntegrate the1r understandlngs of Mathematics as it develops

in thesclass w1th‘the1r-é&per1ences Vith.thecsubject, and

‘,‘

‘ the p0551b111tytof experlences wlth 1t ~in. other situations.

a

understandlngs. All we need to do is recall the views of

Pete;,ahd Ted. They both. held that mathemat1cs study was

" important, yet their views of what mathematiCS is. and its

day-to-day occurrence\ih their present lives oiffered
teiativeﬂy coosiderably;'. . ;l"‘c." o
I am.no ionger certain of even the possibility of a
dialectical re1at10nsh1p in the 1n51de/outs1de classroom
context. Perhaps that - representatlon in ‘itself, wh11e mot a

snmple dichotomization of the experlences of mathematics,»is

too much of a reductlon of the complex process of coming to

'fully understand-the»place of mathematics.

¥

. R

244



g
o

'onki

Krend

key.
 Edmonton: Dept. o

B1BLIOGRAPHY

s

Ted T. (1980) " Toward curriculum inquiry'in a new

(Curriculum Praxis Occasional Paper No/ 2).
f Se@ondary Education, Faculty 0f -

Educatlon, University of. Alberta.»

.
t Hannah. (1978).
of ‘the mind.

‘AUSub

el, David P. (1980). Enhancing the acquisttion of
In M. Johnson (Ed. ), Seventy-ninth -~ " -
Toward aabiebcence. The middle school' years

knowledge.
yearbook

Thinking In ‘H. Arend‘,tThe 1life

(One-volume Edition. pp_’1-238){ ‘New
York: Harcourt Brace Jovanovich : o

(pp. 227-250). Chicago\~The National Soc1ety tor the

‘Study of Education

:Bauersfeld Heinrich (1980). Hioden'dimensions'inithe

80~ called;reality of a mathematics. classroom.’

Educat10na1 Studies

Bell,

in" Mathematics.bll 23-41.

James B., & Ackefan, Peter. l(1979); The earlx'
adolescent and the junior high school curriculum.

(Curriculum Praxis Occasional Paper No. 13). Edmonton

The Departmént of Secondary Education,_Faculty of
Univer31ty of Albertas. ‘ : chﬁ'-

Broud

Education,

¥, Harry S. (1972)
field for research.

Seventy-first.yearbook? Part 1. Philosophical ::Lfi‘

R

The 11£e uses of . schooling aé’a
In-L.:G. Thomas (Ed.), ~ :

redirection of educational :research. (pp 219- 238)

Chicago: The National Society for the Study of

‘_Education."

Brown

,The lace

._‘4'.

ell,. William A. (1972) “The . revolution in arithmetlc

In.J. F. Weaver & J.
Study Group) (Eds )y
‘of meanin:

Kilpatrick (School Mathematits
, Studies in mathematics: Vol. 21,
in mathematics-instructions -

'103-109), Stanford,

K}

. "'Bv .wn

(Reprinted from The

theoretical papers .0f William A. Brownell (p{

Calif.:  Stanford University.

1- 5) o

./‘ )

ell William A,; & Sims, Verner M., (1972) The nature i l
" InJ. F. Weaver & .J. Kilpatrick 1,3-< e
Study Group) (Eds ), Studies 1n ’

of. understanding

: ;(School Mathematics
- mathematics: Vol 2
~: . mathematics instruction Selecggd theoretiéal;papers of

Arithmeric Teacher, 1954 1(1),

-

l: . The ‘place of méaning.in. ”r

**j;?HWilliamﬁA}fﬁtownelli

Ay

161— _ Stanforé’¢Ca11f

Cpp- 2R

: 4‘3

.?# '



RN
-,

T o

ChetTo2m=a3)) L | S

u;gﬁgquBurton. Leone. (1980)- The teaching of mathematics to-

-@f“ﬂmﬁv: young children using a problem solving approach.
@' . Educational Studies in Mathematics. §eY , 43-58..

Byers, V.L & Herscovics, N (1977).. ' UnderStanding school‘
mathematics Mathematics Teaching, 81, 24-27,

Y

Callahan, Walter'J (1971) . Adolesceht attitudes toward °
mathematics. The Mathematics Teacher, 64, 751-755,

vaarpenter,'T, P., Corbett, M, K , Kepner Jr., H. S.,
: Lindquist, M. M., ‘& Reys, R. E. (1980). Students'
caffective responses to mathematics: Secondary school

- results tfor national assessment. The Mathematics
. Tealher, 73, 531- 539 - )

v

]

",_Dillon, Dav1d A. (1983). Self- discovery through writlng
o personal .Jjournals. . Language Arts, 60 373 379

“?T,;%E1chhorn Donald C, (1980)% The school. TIn M. J°h"9°“ .
"(Ed.), Seventy-ninth yearbook. Toward adolescence: The

‘middle School years (pp. 56-73). Chicago: The National
Soc1etFﬁfdr the Study of Education «

fErnest 'df Q1976) Mathematics and sex. Santa'Bafhara,.
Cigifww Univer51ty of California. - .;&* ‘

:~&iFennema,:Elizabeth

%? iﬁSO) "~ Teachers and ssx b1as in
mathematl%s pﬁih

athematics Teacher, 73, 169-173,

'\ﬁFey.aJames*P (1979) | Mathematicqwthaching today
' Perspectiwes from three natiana surveys. The

'%v?f;~ Mathematics Teacher, 72,rﬂﬁb-504

.

: q;Fra r,/Barry J.g/(l980).w trade level and sex differeénces

Journal of Educttion, 24 128 136

Z:Fteudenthal Hans (1981) MaJor problems of mathematics

education Educational Studies in Mathematics/ 12
133 150 . e , , :

Gadamer,JHans Georg (l986),';Analysia of effective- ‘
e historical: conSciousness.' In H.-G, Gadamer, Truth and
hes 1gg£hgg (pp .305- 341) - New York: Grossroad

‘ Stanford UniverSity." (Reprinfed fromlThe meaaurementff‘
o .~ of understanding: Forty-fifth yearbook of the National
. - Society for the Study of "Education, Part I’ 19&6 (TP..‘

“dn’attitude to seseral school subjects The Australian.

bd



Gray, J. F (1972). Issues'in mathematics cducation
Keynote address presented at the Natiogasl Council- of
Teachers of Mathematics’ Forum on Teach . Education,»;
Chicago, TIllinois. . - s AR

Greene. Maxine.- (1978) ihe predicaments d’hﬁmerican
.selfhood: A ‘response to the new irrationalism In M.
_ Greene, Landscapes of. learning (pp.h7 21) . New York°v
o Teachers College ' . ] P ,

. " ' " . |
Guba, Egon G.. & Lincoln, Yvonna S. (1982).
Ep;stemological and methodolog1ca1 bases of
naturalistic inquiry. - Educational_ Communicétion and -

Technology Journal 30, 233-252. - B R
" Head, John. (1981) Personality. ‘and the learning of B -
mathematics EducationalAStudies in Mathematics,;lg,‘-

'339-350. . . -

‘ jhoyles. Celia. (1982) The pupil s view of mathematics
T ) learning. Educational Studies in Mathematics, 13‘ '

o : \
(1982) The soc1ology of childhood"
: London. ~Batsfgrd.

Kagan, Jerome. ‘ . =A.conception of.early adolescence.
O In J. Kagan &Jﬁw Coles (Eds.), Twelve fo sixteen: Early
- -adolescence (pp. 90 105). New York: W. W. Norton.

ge, & Kaluger, Meriem F. - (Eds.).  (1976).
in human development. Sainthouis:tc. V.

Kaluger. Ge,

T : A o

Kiryluk'rﬁl (1980){' What thelpupils think Mathematics .
. - Teacthi, ‘“ﬁal 42- QAM ‘ o :

43

Q\r .
T “Lacey,j; (1976) Problems Qf sociological fieldwork A
S revieﬂ of the methodology of "Hightown Grammar." In M,

s '~ . Shipman (Ed.), The- organi%ation and impact of social,
T ‘research: Six originak case sPfudies in education and
hehavioural science.; bondonq Routledge & Kegan Paul.

‘

R gf,time.“ Phenomenology + j_ﬂ 1, 172- 180

Lipsitz, Joan S.- (1978) Pérspecﬁ&vea and recommendations

E for the science educaaion directorate. - In P. D Hurd
(Ed )y : :

Lippitz, Wilfried (1983) The child s understanding ofﬁ

~




P
;
R

Dlrectorate for Science Education. Office of Program
Integration N ‘ _.‘ e

Lips1tz, Joan S. (1980) The’age,group. "In M. Johnson
(Ed.),. _Seventy-ninth yearbook. Toward adolescence:
The middle school years (pp: 7-31). Chicago: The -
Natlonal Society for the Study of Educationh

Lul;pen, Wllllam A., & Koren, Henry J. (1969) “A first
' ~ introduction to existential phenomeno{ﬁgl ‘Pittaburgh;'
Duquesne Unlver51ty o

hbMa}kov1c, Mihallo (1984) Dialectical theory of meaniqg ‘
' (D. Rouge & J.\Coddington. Trans.). "Boston: D. Reidel.

Matthews, Julla. (1981). .An.investlga;iodfidxdjé- T
~ subtraction. Educational Studiés in Msthematics, 12,

327-338. . . o "\‘ ) Sy
. ’ uﬂ - o A .
McCutcheon, Gail f(1981) -On the interpretat1on of
© ., ..classroom" observat1ons Educat1ona1 Researcher, ¥
© 0 10(5), 3-10. R R

'Mishlen,‘Elllot v,(1979,k‘ Meantng;%h con€ext"Is there
any other:ki d?  Harvard Educat1onal Review. 49, 1-19

Mltchell “John J (197&) Human life' The early adolescentf
-years. Toronto Holt, Rinehart & Winston. -

. ' >
Ong, Walter J. (1982) Reading, technology.'and human
e'conscibusness.‘ In-J. C. Raymond fEd ), Literacy :is a

human problem ' Tuscaloosa, Alabama"University of
Alabama : -

>

'Patton, Michael Q (1980); QualitatiﬁeAEVaIuation'methods. o

Beverly ‘Hills: Sage. i - ; e

Pedro, Jdan'D.,_WOolleat, PHEiiCia, Fennema,.Elizabeth“ &
. Becker, Anan D.. (198l).  Election of high school

. mathematics by females ard males: Attributions and _

- attitudes. American Educational ‘Resedarch Journal. 18,
2 207 218, i T T :

Phenlx, Phillp H. '(1964):' Realms of meani ng: A philosophx

of the curriculum for general education New orR'
McGraw- Hill.- : : .

‘?Polanyl, M1chae1 (1958) Personal knowl dge° Towards a.
R, gost Crit1ca1 philosophy London' Routledge E*YZgan g
aul .

L ER o K
‘ ] . __t M ',', t‘ »"n'




S o o ﬁ249-

Polanyi. M1chae1 '(1966); hThe tacit dimenSioh.‘ Garden .
* City, N.Y.: Doubleday: SR = T

_Polanyi, M1chae1 & Prosch, Hegrry. (1975). Meaning.
Chicégo’ UnlverSlty of Chftago ‘ — :
-,Rlcoeur, Paui. (1978) Explanatlon and understanalng On
~some remarkable connections among the theogy»of the
text, theory of actlon, and theory of hlsgbry In C.
CE. Reagan & D. Stewart (Eds.), The philosdphy of 'Paul .
‘Ricoeur: An anthologv of his work (PP 149-166) .
Bbston' Beacon. . , e :

Santrock John W., & Yuseen, Steven R: (1984) Children
"~ and adolescents A developmental perspectlve "Dubuque,
Towa: Wm. C. Brown . :

oL L .:',"" -
Schutz, Alfred .(1973). Collected papers: I (Maurice
Natanson, ‘Eds7). The HagueraMartinus‘Nijhoff.

LSchutz, Alfred & Luckmann, Thomas. (1973) The structuréé
“of the 11fe world (R. M. Zaner & H. T. Engelhardt, Jr.
-Trans. ). _Eyanston, I11.: Northwestern Un1vers1ty

Shalloe, Sr. Mary P. | (1980).‘ People in mathemat;cs,.An
- experlenced teacher. "The Mathematics Teacher, 73, =
343 345 T R O

Sherman, J._ (1982) Mathematics'thevcritioai filter: A

‘ look at some residues. Psychology of Women Qua¥tely,
"6,.428-444, (From ERIC Abstracts, Abstract No. EJ 269
511) : , e T . : .

‘.'Skemp, Rlchard R (1971). " The psychology of learnlng
mathematlcs Middlesex, Eng Penguln

Skemp, Rlchard R. (1976) Relat10na1 understand*ng and

instrumental understandlng Mathematics Teaching, 77,
120 126 : ] o I

-

Skemp, R1cherd R. - (1979). Goals of learning and qua11t1es
of understanding Mathematlcs Teachlng,‘§§ g 49

-"Smith H. (1981) Strategles of soc1a1 research The
_methodological imagination (2nd ed.), Englewood
Cliffs,_N;'J ~Prentice-Hall. : B .

: Y PR : o : :
Stake,’ RobertvE (1978) The case study method in social
;inqylry . Educatlonal Researcher, 7(®), 5-8. ' :

1‘Stake, Robert E., & Easley,,JackrA. (1978). Case studies
in science educatlon (Vol II)r - Urbana - Champaign,

* :
d . . : ' TR ° .




A

_ Ill : Center for Instructlonal Research and Curricuf%&' L
¢ Evaluation and- Commwttee on Culture and Cognition. CE e
.- f woedt Aty
dStephens, Max. (1982) A question, ‘of gen@ralizab111ty
\ Theorx and Research 1n Soc1a1 Education, 9(4), 75-89.

e

"‘Strasser, Stephan (1985) Understandlng and_ explanation"
i Basic ideas concernlngithe .humanity ‘of the huaan"? )
sciences. Plttsburgh Duquesne Unlver51ty

- Tanner, J. M. (1972) Sequence, tempo, and indiv1dual
variation n.growth and development of - boys and girls B
. aged twelxi to sixteen. “In J. Kagan & R. Coles (Eds.),
.~ "Twelve: to sixteen: Early adolescence (pp 132§).'.New
" York: W. W. Norton. '~ , oo =

Toepfer Jr., Conrad F., & Marani, Jean V. ;(1980)1’ School;‘ :
based research. In.M. Johnson (Ed.), Seventy-ninth
yearbock. Toward adolescence: The middle school years -

(pp. 2069-281). Chicago: The National Society for the e
Study of Educat1on . C% =

‘Thompson Alba G. (1984) - The relationship ‘of teachers'
conceptions of mathematlcs and mathematics teaching to.
dinstructional practlce ) Educational Studles in-
Mathematics, 15, 105- 127 ‘ , N

. Vandenberg, Donald. (1974) Phenomenology and educational
: " research. In David E.” Denton (Ed.), Existentialism and

phenomenology in’ educatlon (pp. 183-220). New York:
Teachers College . B -

Wllhelm, Sharon, & Brooks, Douglas M '(1980) " The - .
" relationship between pupil attitudes toward mathematics

and parental attitudes toward mathemat1cs. ‘Mducational
Research: Quarterll, 5(2), 8- 16.

vWilliansonr John B. . Karp chﬂ«&Q & Dalphln, John R. .
(1977). The research.craft' An ‘introduction to. social
science methods _ Bostom Little Brown.

WOlcott, Harry F. (1981). Confe8310ns,of a "trained" .
observer.. In T. S. Popkewitz & B, R. Tabachnick -
(Eds.), The study of schooling: Field based - _

, methodblogies in educational research and evaluation
(pp 247-263). New York ‘Praeger

- Wolf, Frederlc M., & Blixt, Sonya L (1981) 'A
7 cmM¥ss- sectlonal cross- lagged panel -analysis of .
mathematics achievement and attitudes: Implications for~
thf 1nterpretat1on of the d1rection of predlctive

N



fvalidity. Educational and Psychologica_'l

41, 829-8347

[

NS
. R

B
< .9 , )
i
o
1.
- £
r
.
. . A
A N
\
e i
BN ,
- . .
F )
T AN
e .
.
. . .
LY
.
. .
.
,
. . -
; :
I .
j .
h
B H

251,



Ia)
S

AR

,Vd.‘

s o D _' ’ ‘A : _'::\.-‘;'_

S

APPENDIX A" 70 .7

Cey e

'REQUEST FOR PARENTAL/GUARDIAN. PERMISSTON:*

)

RESEARCH PROJECT AT CITY JUNIOR HIGH

e

. LY
B T

- )2;52 e

w. " o .'..f



.',2’5_3,--

Request for Parental/Guardian Permission
o™

To the parent(s)/guardlan(s)

.

at

“Your ch11d has expressed an 1nterest in taking part in a

,research project whi%h I ;8m beg1nn1ng at C1ty Junior ngh

@am a graduate student at the

:’

My name is Doug Fz;ﬁ‘f??w
'fUniver51ty of Albere;jin %he Department of Secondary

Edudation This project 1s part of my study and research

toward obta1n1ng a master s degree - | |

ﬁf The study is almed at galnlng a deeper understand1ng dﬁk:

the meanlng that mathematlcs has for Jun1or h1gh students.

v

It will be conducted with some of the students in Mr ~John
"~ V."s grade 8 Mathematics_class. (Mr. V. has granted me .the

nécessary permission.)

. oty

iTo'help in‘understaﬁdi “how, your ch11d would be
0. .
involWed I 11§§;ve ydu 8" g?ief dutline of the procedure
/.',
Approx1mate1y twice a we? g “11 be observ1ng the students

it

A

durlng Math class, and -once each week I w111 hold short
hihterv1ews with each of those who have agreed tov‘i
.participate , I‘will also be asklng these-students to keep a
journal in. whlch they brxefly record the mathemat1ca1 |
. .

actimdtles they engage i: outside of Math class The class'
observatiows and ; Journals w111 a531st in prov1d1ng 1n31ght
‘and-a basis for the- 1nterviews.‘ F1nd1ng times to-conduct

the interviews may re§/1t in_ the students missing a ' small

'_ amount of class time;each week; this will only be w1th the



; o. QSQQ'
» R ‘ . ) A
tescher's perm;ssion, Your child's academic progress and.
achievement shouid‘not he affected‘hy theuresearch.

,Thé rnteryiéws will‘be_auddo tape reco;ded in”order,that:

. . . A - ) Q : .
I may have'an-accurate record of'what is ;égs" However, I

' can assure you that anonymlty w111 be mainta&ned‘ wheneyer'

reference to students is- made in any pubIlshed report (such

E;as my the51s), e1ther no names or flctlonal names (bearing
"no resemblance to actual names) will be used The tapes

will not Bemade ava11ab1e to any other than my self. '.As] ‘

’:s

'well ‘1n any publlshed report ne1ther\éﬁ% teacher nor the-

school wldl be - 1dent1f1ed Lest these last few comments

vg1ve rise to concern and perhaps mlsunderstandlng as to the

nature of the‘study, 1et me assure_you that.such»practlcesl
| . , : PESRRE ‘ :

are quite. standard as a sign of respect®for the individuel's "

‘1privaCy and to help.foster anlatmosphererof:trUSt. Please

,undqrstand that this study is not conducted'qs_an evaluation_
s o : . T

of students, teacher, orhschool}

I expect the study to last approx1mate1y two months, hut'

this 1s_qu1te tentat1ve. Much. depends upon worklng around'

L3

2

school activities, short 1nterv1ews may necessitate holding"
a few more of them than 1nit1811y antlcipated etc.ﬁf
Involyement in the study is stgdctly voluntary, and (uhdleli

would hope that iv does not occur ) students may withdraw at’

any tlmef

The pr1nc1pa1 report produced from the research will be
3 -’

my master‘s the51s. The_university willgreceive cqpies:of'

A
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'this;_ Results of the study w111 also go té prpgram ijHQ1¥7¥LB

personnel in the C1ty Pub11c School System and tb City. ”;"2

Junior High as. part of a general agreement betue%n the ,jﬁif ;;

'university and the schoo? system regardlng reseaq;h*f“ﬂ;ﬁ“%_; ‘.

City s public schools. "J }_;"m“;',y ..jg

I mentioned abovefthat part1c1pat10n was voluntar} . s;v 4
~While this is- certalnly so.‘agrEelng to take part does p’la@b’k
a commitment on your. chlld that should be reCOgnlzed me fnh
'HHowever, I. believe the study can be benef1c181 to hlm.or‘ ngAEAh
hher.“ Through the course of the study, I fully eipect‘thﬁt . h:

[

'me "more aware of the slgn1f1cance that

s ) X o ES . . .V_‘_" - e " Y

studehts will g
-mathematics.ha_g%%r'them“i‘;f_::'ff;f ;f_?;hig- ;u '_'ya,f; f{ﬁﬁj
N P LT PEAETRERE N A
hf\Thank you very much for your tlme and con51derat10n.l41£
.you.aéree to yout ch11d.s.partrc1pat10n an the study;f lease

S
K

“sign the attached consent form and have her or h1m return 1t jfﬁ

Tby 'fh:‘f: :»g:ﬁ'~:'{' My rece;pt of the form 1s necessary

".befOre;we can. begin. < ’ - '{f ? -
. : . ',‘ ) / B ' ., . . <v4'. 7 . B ) v‘ )
’ ) .n .. . e ., ./
" Respectfylly, = -
: . - Doug Franks =
. R - Date: .. o il e tlf
R tel L RN S S SR

~Please Note: P D

-'If you have any further questlons, please feel free to

cpntact me at (tel no ) evenings,_or Mr. John V at C1ty‘ - -

hJunior High' (tell “W¥X

g e N
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CITY JUNIOR "HIGH SCHOOL MATHEMATICS RESEARCH PROJECT

PARENTAL/GUARDIAN»CONSENT FORM

I/we have read the summary of the research progect to be
"‘conducted by Doug Franks and understand 1ts general n‘ture
e - _ LY
'f.”fi’and ;ntent Whlle I/we understand the general commitment

“that my/our ch11d is making by agreelng to gartic1pate. I/we

T T #‘ . T LR Cee
. o i . Ly Lol .

‘also understand that 1nvolvement is str1ctly voluntary and o
] “'part1c1pants may withdraw at any?tlme I/we further
ng-i understand that researcher 1nterv1ews with my/our child w111
. “;f;'*;'be éudio tape @ecorded as requlred for accuracy, but‘that
= .
R :ganonymlty ‘as stated in the sammary will be malntained and
Y that my/our ch11d .8 academlc progress and achlevement should
' not be ;mpalred by the 1n school research or subsequent
xfblf:'publlshed report(s)
Py I/ue hereby grant g@rm1351on for
i na"to partlélﬁate 1n the study on the ha31s of the above
- .'understandlngsf_ “'»', o o : ot .
. S ! Parent(s)/Guardian(s)‘Signature(s):‘
L e s N e erNmTUR%J IR
vy IR e S /;IGNATURE L SR
" ’ , ° . A \ . S . ) . .
e = T oo L
o v : e .
S t o ' R rDATE!
x v ) A - 3 \k
. q
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(A) NAME:

(C)'sgx:.F'/ M

(D) HOW MANY BROTHERS AND/OR SISTERS DO YOU HAVE?

(i) Brothers: . Older or younger than you?

(ii) Sisters: . vOldér or youngér'than }ou?.

(E). SCHOOL HISTORY:

{i) Grade - : " .School . . _Location -

(B) AGE:

-1

20 . . v _ | ”;/_

#

(11) Have you ever sklpped a grade7 . Grade?

-

. (iii) Have you ever failed a grade'7 ~ . Grade?

(iv) What was.your flnal average mark last yéér? (As

close as you can recall.)

(v) What was your final mark in math 1ast year’

'7'close as you can recall.)"

(vi) Approx1mate1y what is your mark in mathematics 80

far this year'7 (As near as you know. )

‘
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IN.I'TIAL*PER.SO.NAL VIEWS - .

' B

(A) How good a student academlcally do you consider;:
uyourself to be overall7 Under11ne one. el e
(Poor'i Fair . Good' . Excellent)”
- (B) How good a student in ﬁathemat;cs do you cons1der
"yourself to be’ Underllne one. . : B

(Poor | Falr' ) Good tExcellent) '-df'bftl_'{f.’
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SketCh of Mathematics Classroom Showigg.'

"l-,

Observation Positiond and Student Locations

. . _ ;
o . . . ] . I

_fhmr(ﬁmm)l;f.f.~»g“7f,‘if 

‘ddbr
- desk ~-;i"5. R f fﬁg_“bvf

4  Pa NP NP/Pax- -’ Pa/NPX
" Np  Pa . Pa.  Pa’

NP/Pa*  NP. Pa’ 4 Pa

Pa/NP* . open  Obs  or. }Obs;

di

" back wall

~ Pa: Student Reseanch Participant
"NP: Non-partjcipating student
Obs - Researcher Observation Seat (both were open) :
* - Seat sfter Christmas Break
Note - Six rows, five desks per row
~"Alposy all unmarked desks were occupled
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WEEKLY SCHOOL AND

©.

PRI ®,

~VAILABLE INTERVIEW AND OBSERVATION TIMES -

BWPCHER SCHEDULE, SHOWING

< n



X - Unavallable Time:

MATH - Mathematics Class
Kob) - Observable Clasa

'

?I r- Avallable Interview Time - =

!

b'I7 - Possible Interview Time;.

Ava11:
) Practical Terms Questlonable‘

Student Core Subject
Researcher Unlversuty Commatment

. ,V».
)

263

,ﬁ\ o
Weekly School and Researcher Schedule ShOWl;ﬂL!
‘lvailable Interv1ew and Observatlon Tlmes
_\. "v-‘.{ln,, | <
| tMe ] wow, | vTues.| wED. | THUR FRI. |
- : - s —— - e e N
'BEFORE' || 17 17 |t T I? 17
SFEEN | P ***;***** Y — T EEERREERN :
PER. 1 |Mskskkkkx; ***&***** I T WRERkkkkk kK
' e s oo R oo o o ke : ¢ o K KKK .
L ek s sk ke x _ L y
PER. 2 ;**yit*** kkkackkkkH T - I LI .
g o o A TP ok o o o ok o ok 3 ok K . o E
. *****#*** IR SRR T
PER, '3 ﬁ**#*** I . preesckckkporkskdrkl - T ]
) **i*** o' " bk kok kR ke kR kkk kN - = Co T
e e ARk kkkRK L **************.*€§'
"PER. 4 J1 P T ekRsokoRRRORR R KOk b
R I bekkkaoken A********#****n*** g
B EAD N N A . xxxxxxxxx" U XXXXXXXXX I ‘
. NOON . . F;QjP‘j, XXXXXXXX I o XXXXXXX XXX X% X XX XXX
soono S T XXXXXXXXN. u oo XXX X XXX XX XXX XX XXX\

N jf '-F'XXXXXXXXX*********XXXXXXXXXXXXXXXXXX
PER. 5 | MATH .XXXXXXXXX*********XXXXXXXXXXXMATHXXXL.
R (ob) XXXXXXXXX*********XXXXXXXXXXXXXXXXXX'

. RS ﬂL:*******XXXXXXXX . XXXXXXXXXXXXXXXXXX_

- | -PER. 6‘ *k kR A NX XMATHXX MATH tXXXXXXXXXXXXXXXXXX‘ g
T ek ke akkkmX XXXXXXXX]  (ob) XXXXXXXXXXXXXXX XXX}

N e -~ XXXXXXXXxx . CUSPXX XX XX XXX Y XXX KXX
\?¥¢EEY T2 PKXXXXXXXX| I7 - XXXXXXXXXXXXXXXXXX
B L XXXEXXXXX o u-*“'-XXXXXXXXﬂXXXXXXXXL
S :; " ' BR . S ;' ‘ ' . .”T‘i. . S
;»f:, . . ‘ : . .1.» . ;‘ ’ I .‘K R
l: Unavailable’ Time:. -
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S Ted , 1

”Q.Katén‘ RS

i n’-o m

RECORD OF "INTENSIVE INTERVIEWS"

STUDENT
< Nov.
' 19

o

| 198A 1985

WEEK beginning

T30 17 24 31 1
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—
Carol

1% 2

Pete: : 12

-

"Pamela 1 . 2 B

Anne . 1 ...
* g

Verna . . 1

nghﬁa‘:f

’s: Schedulei

$cbeduled

-—— i ————— — -

—— = —— -

1n§erv1ew cancelle& by studeut,
) ST T .
1nterv1ew mlssed by student

" : ' ' ‘ e

xlntervzew cancdrled\by IESearqherﬁ'
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e | 1986 1985 (continued) f .
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- 3 ‘ Coay

STUbENT‘f,,» ,'-T f‘.'i | WEEK beg1nnfng
oo+ Jan. Feb. =~ © ' Mar.. 7. )
coooo 28 47 11 18 25 4 -01)y 18 - °

C Ted+ - 5 - R - = ~isj6” 2x“ T o

Peter .

- Karen - - - . S B o rmb
- Pamela

_Anne

.Verna -

. N > B : A N .
. v

Scheduled 1ntervieﬂ can%elled by student
i _F. . R Q - “
m:. Schedulad 1nteng1ew»mlssed by student
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1984
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'Jenugfy- ‘ February

19-24
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. 27-30"

9
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Y | 4 . ' v i *
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0 o
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&, 11
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».Q < * . ‘p. I P N .
;mf . ) [ ;t' T .gt L \,'v‘ Y 2 &*
o S : p_;_,_,_z-r : ,:*v.ff:.;:f;f-?yi,;ﬁu
‘0  Qe fﬂ‘ }‘lﬁi
S Copventions FolLowed in Interview TranscriptiOESu,;
. . . . s :;'_. _b;ﬂulf l:“ L '::_,k'
. U Lo L o | '.3 ..,;f
. Character/Phrase ., ' .7 Desqriptionﬁ».’r vt
RS . '_‘ R ] ] B _“),v - ) R 0
g ’ . L . . S k P e J o e s
R L e e e e T T
RS Researcher Speaking."_‘ - .“_iaQ:.upi'*'

IR AR Interruptloﬁ of 'train of thought' or ,';,J;“‘
. /'sentence. May be by speaker or second’ -
party,. ‘2 o SO : F;p '

1gnif1es both parties are speaking at the
same time.ﬁﬁ

-— - .
-

[(some text)] Researcher comment or explanationz RO

| ' "Uh huh"\ :.v "Yes -  :"i‘ »f' r.p., . fv’
S o y S T _} o _,

Very br1ef tltter. Lika a 8i le gasp of
air. ,Usually. 1ndicative of ‘some , .
nervousness or bmharrassment or’ feeling
_'silly” .about some remark‘just made. . -With
'some part1c1pants, occurred frequently. -

— Short pause b? speaker in his or. her S
speech, or between.speakers. Nu b.r of .

. . dots is not a.count of, seconds i1 *speech -
pause, but does indicate increaeing 5 '
duration._‘{} .] represents a pause of
-approx1mate1y 1 to '3 seconds, [. & . . .7 .])
. & pause of approx1mately 3 to 6;seconda.v,“ i .
etc, —_ . . L . : . L )

;;"L'

e e e - Some’of~origdnaluinterview’text omitted..
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‘o

,"Tﬁe followlng lsvénlexample of the' first ihdlvidoal

.ihterview in-which théfstuﬁent.gnd‘thé fuéearéher'began'to‘

extenS1vely discuss’ mathemqtlcs. S It is presehted here for v

two reasons. . Flrst to prov1de theoneader w1th an overall
] .

‘sense of the type of 1nterview conducted w1th the

pa:tlc;pants, It_should be recognlzed, of course. that

these varied somewhat from interview to interview and from
student to student. . s (
Secondly, fo 'owing.the transcription-itse1f< a section

by sect1on analy51s of the 1nterv1ew is prov1ded This

analy51s follow 'the codlng and 1nterpret1ve pattern

1n1t1ally undertaglq Thus, such thlngs as the questions
’ . ) i N

the inNerview raised and the lines of investigation it

guggested are-iqdicated;' -

This interview with Donna was the first Interview #2

'

-

20

N



“a Lo S S 292, T
‘Text of "Intensive Intefvieﬁ“_#Zghitp.Donnai K,\g
. | November 26, 1984 T
1 R: 0.XK. Donna, d1d you have someth1ng to bell me about
o ‘.J:ypur journal? o ‘ .
"D Well,qu Friday, we had two typed pages of'homéwork.
. — ) e _:‘ . . . ’ . '_')
and I did those in ~lass so I didn'tohave-any
N .
npmework” And I didn't do really anythlng else, in
. , - any of the other classes or anythlng An b981des
' ’ cenne
_addlng shopp1ng llsts 1 d1dn t do [laughs]«anythlng :
oane, o
. : at home or anythlng 11ke that So I Just[ .,.]
R: O.K., [~ ﬁi.J. 0.K., let me ask yog. do you see a
> T - :problem with keeping'it up?f_WHat was the/ Why
didn'tqyéu keep it up? Was it Bécause‘yop‘just
‘forgot, or[. ., .] ' |
’ : : — ’ ‘. . 3
D: No, T didn't forget, it's just, ah, I'm so busy T
just can't write inm dit. Y . -/
. . . . B i
R: Umm, no time.
P . - = ' . ’ . - R‘gz
R . D: Yeah. o ’ ‘ / .
ol - ) . ) . . ) . o

R: How have you been - like, did you téke it ‘home with
you or did you leave it here? What didoydd QQ?

D: T took it home. a

N e




20

40

R:i Did you? -

glglse? -
‘| - | .  . .

D:|Uh-huh.

:'YEah@

e
\A

.\.

°

O;KQ- Ah,‘yeah I m sure that s going. to be, you

know, that s somethlng.ip all have/ Yeah we're all .

prettv bpey‘\Put again,‘lf you can try and/

Yes. v L s

o \‘\. ' . ‘ . oL
: /Even just a few minutes, you know,

before you go to bed,»or'something:
down'some.things, OZK.? Ah, what I
we‘re'on the journals, what 1 would

mention - maybe I could just see it

'{takes’journalj; This'pretty,vell all deals_yith,.

in the evening,

fjﬁﬁt‘try and jot

would/ While

also like to

for a second

you know, nothing to do with right insidgfthg'v

‘classroom, Did you do/

"BUh-huh.

Uh-huh.

L4

”'[Reading jburhal“guestions] Did you

|soﬁe-othericlaSS? - Or did you do some math somewhere

: /math outside? Did you do your homework outside?

do'something.ln



R: whaf I wouid-aiso[". ]'hopé-you'doﬁ“t think~this"

is adding more - well I guess in bne way 1t is

What 1 wouiﬂ like you to do - agaln.‘if it 8 at a11'

H

p— . . -
- . N

VWelll e1ther here or - 1n this [po;nting to pages 3

and 4 of« Journal] down here in this last page or the.

blank page I would apprec1ate it if,you coult.alsof

comment on Just some of the thlngs that mlght have

—t—

even happ@ned in- the Math class, 0.K. 7

50 D: Uh-hyh. .

v R: Ah, in other words, maybe we can kind'of downplay a

.little'bit some of'these other thihgs, although Just

- try and make a few p01nts, but I n also thlnklng

that. 1 would like you to add, if you can, a few‘
commen;s'onTEQe Math class. qu,ithe reaséh I

didh't kind of include'it to begin with was that;
i"Well,'.p} . ‘you know, §9u get_foprjtlasses in a

week and I'm.going to be in here for two of them:

So there's really no heed for meé&o,ask ydq'tp.do
60 " more."/ o .
‘ . B ‘
D: Uhm. [yes]'

e ' R ~

.

. ,
R: /But there are a couple of classes that I don' t sit

/-\
in on, and wlth eight people, I'm f1nd1ng it's

S —

’. . °

poss1b1e, try and[ .-]probably»here in this[ :]7

o



I
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80

"D: Uh-huh.

"~D: Uh-huh.

_R: Yeah, if you feel'you learnt anything, and/

R: Yeah/.

'diffieuIt‘to . watch everybody and to kind. of

_‘see what you re personally doing -
Lo : v e

R:. And so that I. th1nk 1t would be- personally useful

:for me to heve/to ask you 1f you wouldn t mind also

‘faddlng some comments about Math in class. -0.K.?

N

R: Now, you don t need toc g1ve a detailed description

of the,'"Well you know, we\went over pages

A

so- and -s0 and so- and -so today and I did this" but I\

;'thlnk what I would like’ more than anythlng from you
.1sAsort of a,reactlon,_sort of your'feellngs about

what you're:doing,~O,K_?' : ‘~.. v "' o

~D: Like;vif you learnt anything, and how/

N
. -
| .

-|Yeah, ‘or if it was

‘really just/

. knew.

-

R: That's riéht. « .'1”" e

295

.

D: /um, running everything over again&that you alreadys . .



Di 0.K., I got that.

L 29

'R;‘O.K., you got that’ So [ . ;]:O;K5  1 won't‘take/i
{ S
there s not much p01nt im me taklng your book in

'then R : R, f; L L A

"D: Yeéh,v[laughs]

-

‘Rz But -1'11 just make a %%te vhat you didn t have

anything on it, but you Just brlegﬁy tdfd me on - the

3

t - s
tape. :

R: 0.K., I guess then ybﬁ don't hawe any other

questions about that.

.D: No. [laughs]

'f - - - [discussion on what-gfoup might do when study is

Comp}etgd]

"R .. . The othe; thing is, when we,havg'Ouf little

disCﬁssibhs heré, I wodld épﬁreciate it 'if sort of

the same thing goes as far as. the Journal tha;Ayouj

iqdpn t ;alk abqut what we ta}ked aboutrhere, 0.X. 1In.
ﬁf:gthef yofds/_,



e 201,
. - . L -. o c ’ L .
R: /don't- discuss, "Well, today we talked about this,

ahd that,"/7
. . , . -

D: Uh-huh, yeah.

Kef/O.K;. thﬁtfs kihdléf’again-jus£ bethen you_éﬁd I;

B& tﬁé Vay,,dfd you happen to télﬁ.td your pérehtg

‘ about'this-[jburnéi], or/ : o
D: Unmm/ . [ S L f} o

110 R: /or. noc_ft,all.»vJust a curious question.

D:‘Talked about it(a'bit;:‘ﬁgiﬂ;:;}, _ R TR |

R:~0.K.  Any reactions from them?

- -

a4

D:" No, they{re kindafpué} .

A

-~ - - = - [short discussion about tape noise]

-ng. . . Now, first of élf,’wﬁen we're‘talking‘baék;ahh
forth here, I.want ;o really emphasize; youﬂanw,
that there's no right answers, there's nd-wfong‘.
answers, /

D: Uh-huh.
R: /it's not a Math quiz or anything like that. And if
120 you feel yoh're_not_sure what I want to/what I'm

trying to ask, then, you know, ask again.
L : .
S



f D:"uh;huh; L vfw,ffﬂ.'jffffh?ﬂ“

R: ‘ That s quite all right AQ? if you want t0’ -

take some time to think about what I n asklng, 0 K.,
v S It a,. o
» B don t worry about theufact that the tape is going 'f

Just, ié you e t to stop and take a couplevpf

‘fseconds to klnd«of - a few seconds —_ﬁo thlnk about'

'what it is then that s f1ne too
N R L - L
= <D: O0.K. . e L ‘f_ L n e
e DT T S

130 R: And just relax the best you can. R

o g S L
‘D . _|Uh-huhifyeah.,[laughs a'little]u'
fK‘ o R:_O.K let me start off w1th a - hav1ng said all tham

b‘ . s \‘
- let me start off w1th a. sort of a[ . ]scene n;_

here.v Just as happens eyery day,'suppose the bell
-
' ‘has just rung,zand you ve Just flnlshed so you get
i

’up from that class, and: you realize that Math class

1 .

e N
is_next. nght'7 ‘ . ‘__',“’.”‘)

- D: Uh4huh.*;A'“ ' _; : ',b R ’> ;“;_37

-\ ‘YR;fSo you arrlve here in the [Math] room, and you 51t
¢ 140 down and take_your seat, and the teach&(ﬁstarts to

talk;-Mr; V. starts to"talk.-'Now, so that s the

N

' D:. Uh-huh.

R Hlﬁl R ET;t;l*ijf5=;.iw; RN -57r5fi9811€3f



299

"R: What I would 11ke to ask you 1s, 0. K ,;can you’
: recall/can you think about/how do you feel about‘
j@a_ » - - ‘be1ng here, s1tt1ng'down. gettlng ready to do Math

You know, what s your feel1ng7

A}

D: Um ‘['nérious' laugh] I don t know, I'm not all

T \] ' there unt11 [1itt1e laughﬂ he*starts talking about«
. 150 somethlng that I don t know
R: 0.K., -— - N

D: lee, if he's Just repeatlng whar we've done the day

before I'm not all there. '_Ivknow exactly what we
did the day before.. T
o R:.O,K.;-So you feel quite sure, do you, of what's gone - _u
| on/ - @ ' ;g

.
Lk

»
D: Yeah.
R: /in .the past?

D: Yeah. SRS \

160 R: 0.K.. What otherothings sort of mlght be going
| through your mind thi |

o

D: I dunno. [*] Well.  You knoﬁ G_ and I always talk.
[laughs] o o : ‘?

® o PO

@ : -~ R: 0.K., right. _ )
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*f b: ;f;,}'Whatevér ve, comes to'mind Ye/'
R: Right. *
D: /just.gort.of‘talk about | But;'otherw;sé, I-ksoQ-:
what he s talklng about all the time. ‘Like-TI<cgn'
.40 ;he.things. Like if he asks me a question, I‘  <
1?0? | :;duld.pfob;bi§'be»answering_1t .ven though I didn t ‘ \3
hear itét, v‘ -
‘R: Is that right? ‘;, . N
| b? Yéah.n. ,y)\
. L - i _ o 0
R: Even tho%gh'you, ah/ NG Ca -

s : ’, ’ h :

/,_\\/like just heard 1t 1w’through the batkground of my -

conversat1on I could probably answer 1t

R: So. you feel quite sure of your mathematics then, do-

N .
you? -

»

‘b: Yeah, Math”s my.easiést subject, yeah.

180 R: O.K; 'Wh;ﬁ yoﬁ say easy,_ what do you mean by .
"easy'n? ‘ . U‘

/

_D: Like{ I understand iti‘bLike, I have no trduble bt~
.all by‘underStahding it, like, in Social you have to

. geally>115ten, except‘in Math'you just have a



190

200

v

R:

r

Lo

nonektlme explanatlonAand you ve got it. Like.

 .Dr

that §'fpr_me,,like-1 ve got it for life.,

f

’

;-So you remember, then, some of the things that you o

Al °

vere taught from before, do y0u7 o

- . b - . o o ..
o~ - L = A

’Yeéh}'likeAI‘cEn regember last'year'really easy.

»

‘Where were you last year? You were here? -

v

.-

D:'Yeah extept I was wirh Mr‘ 0. And we Just did

.’¢

“and, umm, naturalvnumbers. _Al1 that[,‘, )

fractlons and dec1mals and we did Just a really ;.'

small amount of measurlng, -and we d1d whole numbers,

: 0.K. ‘Wien you say 1t/ What k1nd of a feeling does

that_grve you. to say that at feels easy, it's easy?

r

How do' you feel'about that?

Unm, i don't have any trouble with, like I don't
have to listen so hard because I don't;get it,/

, - . 4 : e,
Right. .

/so I can just 11ke. hear it, do it - all my work -

' and get 1; all correct. Like 1 usually have[

. Re

]%ﬁe maJorlty of my ‘work correct/

Uh-huh. o -

kv n:¥“  - 'T'frlf.3°ij';7“



:;~216f.

R:

| then I ask ﬂim.,¢ .}" ;ff

' fact that you feel 1t s, easy, wheni
-1

e

o e .
ISR
~ ‘-"f .

i‘Right {Hi ]:0 K.,;I guess[ ]what I mean,.ﬁhe

}ou s@y that it s

I guess that to you then means that you can do

¥ . ¢

.easy,

“ /and vnderstand 1t. tQQ,fij;ffﬂj'7O K;QTWheﬁ"Qe.gét

'back idto coming into the classroom, then.,%bw db

.

ahgyou feel about, just 1n general.ngout the fact. that

.D

R:“

When we ve done a unit for qver a week [little

"".,the né\\ class 157 Math" :"i-". ’ ("\\ Cy

~;I}dudno, 11ke' I never know what' s going to go on 1n_
Math . It couid be bofing, it could be dull like,
.“it could be excitxng I could learn somethlng,_l

4
Jcould not learn SOmething "-' o / .

!

Right. When is it boring?

k ‘ 1
laugh]. and you re sitting there. "Yeah we know

this ‘and/ - .  1  I
Right. ST T ~ Sj



A

D /and 11ke every single person 1n that whole
f classroom s totally "Uh huh ‘uh huh " So [laughs a
,’llttle throughout] it seems like Mr. V. doesn t get

the h1nt "We know thls _‘YOU'know; Thut s.pretty -
bor1ng.,tu' g o _ .'_1 e o o

o

A'BR::‘Sé‘Vyou understa.ad it, Cit's gettlng to be a lot

" of repéats'—/ e B o j', .
| o | | T
D: Yeah. : S

R: /-that's wheh'it‘géts_bpring: ' ' )
D Yeah.. o | | o
R S S "f. \ . fj:j';%; 
R: 0.K., is there anything right now sort of boring? ' ° e
D: gnot really, {caqéé 1iké'we're learning of

UD: oWelll. o .1

dlfferent shapes and all that stuff, ‘and 1ikg_ﬁou to . .
claSSny them It s.Q,K.< I don' t-think'it's,boriug”u

that’muc@.

!

*R: What does it uéa@, what ‘do ybu“méan; "y LK."7 .

«

‘R: How dq‘you'feeltuhen you say it's "Q.K."? g

{
’

Y

' Dﬁ-Umuf. W) I guess it's just that 1 don t completely g

\

enjoy 1t..I—don~t love it. - I just. feel that it s,



S

" ah, up to oy standard. - It's all rigpt, you know. I
.. don't mind it. [*] N
” ‘ ‘.v - ‘ . u

- R Is there anythlng about math about‘dorng‘it that :
250 really[ ._.1 When is rgyreallyeinteresting?
o C e . T : o T

Dh.Umm,'like when some of the questions are fun to do.

\‘They re not all[ . .]'They're.qUitefSimble

S questlons and they re really fun %o do I B
Y (/ ; ~that,s what[.. . .] e T 4
' ‘ R: . .. What do you mean7 How would a questlon be
! B
T Ay
~"fun"? T don t quite understand how a questlon N
would be "fun'? R ,>' . Q' R .

.

D Well fit's, umm, I guess it's when it doeen't take a.
‘ D T ' L3 : '
1ot of th1nk1ng t0'do, it:sort of)Jusﬁupomes to you.

' AN
260. | It might take some other people. a lot of thlnklng
. . .
but, it' s when a questlon 1s/there seems no other
way to do it for you., lee,‘lt Just*has to be.

2

R: Does it kind of come naturally?

... . . . .v to . -
va o NG R el
D: Yeah, like there s ome way to do it and that's ‘it.
s ! L9 /\
- And then somé. people thlnk there s a lot of other ©

ways to do 1t.'°They don't ‘understand it. I alway
feel like, sbme‘QUeétions are like that, and ﬁhen ‘
others there s one way to do 1t and you can't get

away with d01ng it another way, So you always get it

v » _ Lo 3 .
o, w ; o . . ) . V

Lo '

oy . N - . IE
iy fre, ' -~ p tt . .
9. . .
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."—.'l' » : ‘ . - 305),1»

T

~ correct.

'ju

is only one way to do.it that youvsee?

.operations. There's only'one way to do it?énd it's

: Well, there,aréisome things about math where thére_

"

: Yeah. Like, ah, opgrétidns. Like ordET of

kind of fun to do it. But, like each .step ~
' : ' 8%
individually. o
R: Thét's'interesting. Now, is there any‘other.tases' .
‘ ; ) , ’ " .
wherensomgthing would be fun? ®
D: Ah, I like the-gébmet}y set., '
‘R: Do yqd7
© Yeah, T like doing geometry. f
: What is i;_éboutvgeometry'that[x S
' . ) . . . i ° Yy
D: I dunno. It's fun to draw shapes. [laughs]
. » , | v
R: Is it?
D: Yésah. 'DraQ; like, the slides and the flips and all
* that. » i
R: When you do geometry, do you like the toéls?
D: Thej're‘fun to use, but. I don;t_haVé them.’[laughsI
That's the only-p‘%blem. h |

< .
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R:

D:

R:

R . S :{"'306»'

Yeah, 0.K. Again, when'yoﬁ_say'thei're fun to usé,
'whét does'that mean?
Umm[ . ]wéllt' ]it's liker.it's mofejexciting

cause You: don t Just use your penc11 and your

geraseriandnyour'paper; AYou use more thlngs to get

[}

-

' UL S |
. an answer, really."I!guess that was what T meant.

.

[*]

nght 0.K. . .. 0.K., wi

Fit's borlng . . is
there a recent examﬁﬂe of when somethlng as‘been?'ﬁfﬁ“
:g‘orlng'7 You said it's not borlng now°
: Yeah. L — | S

‘R:'Isutheré;times_now wﬁen it'$ boring?

D: I guess it's/ I.think, like, multiplying, adding,
suttracting, things like’that, like decimals and
fracuions; I thlnk that s sort of bor1ng We've
done 1t almoet all my life and it's Just ‘a total

2
repeat; [*] 1 think that's probgblx one of the most
boring tHings I've done. And.méasuring. L1ke, I
mean, everybedy knows how to measure thlngs
When you say "measure," yhat‘kind of

measurements are you measuring, are you talking

about?



: Like lines and[. o ddust[LL

~]Jthe real simple.

It's,like,_lines,%n?'the fratgxon'of the‘gﬂaéé. and

307

tW -

~'all that. 1It's real simple,l;Sg.‘it*géts'kind.of‘
dull.after‘awhile. _"_ B o o,
hd N ‘ | |

R: Fow long have you beeﬁ_doing;meﬁsuging? Do you
remehber?. "

D: Well, I did it in grade f1ve and- 51x[ ','] No;
grade four. grade five, grade 51x, gradg seven, and

t - : k ) Co o . |

’ - ‘ S ‘ L

- 320 a-bit 1n;grade eight. Sof. . .]it's kidﬁ of just
really'repeatingd TIt's 11ke Soc1a1 where you study
Canada all your life. [laughs] It gets really
boring; | -

R: 0.X., 1 hate to say thls but twenty m1nutes has |
alrea@? gone by

D: Oh.

R: It seems - 11ke we just gbt started It is a-good_‘
start,.actuagly,tand-l m going to- 1stfn tt what you -
Héd.to‘say, and I hopbvby next week you-ll have a.

330° few things jotted down in your book.

D: Yeéh.

R:"Try and do what gou can.

S s O I
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-~ [Remainder of interv%%& deals with Donna finding time to
writg in her journal,_énd'with setfiﬁé a ;imé forithe next

“interview.] )



o

_Llnes 1 28

hjonrnal at this time. -As s

‘Journal.

) .
- - - . ~ .
- . . B .. _ R}

Analysis of Interview #2 with Donna

Lines 1 - 113: The Student Journal
ﬁ” »

Donna had been g1ven her student Journal the previous
week.. Th1s f1rst section of the dlscussion ‘was in part a

‘e

johrnal progress report W YThe intent was*sp take in her

e had written nothing in it
w}- ) .

“this was‘not done.

. There wereéglear 1nd1cat10ns that Donna may be a

e
Y

[d

\ -

Lines 28 - 86

" The Journal 1n1t1a11y d1d not ask the students to

"

'ébec1f1ca11y comment on the events of the daily Mathematics,

.class, and thelr reactlons to what took place and what was-

-

'studled By the time of Interv1ew 2 Rr had recognized that

~*
a

thlS was an om1551on whlch needed to be correCTEd At thls

.p01nt the Journal,was not.taken in and physically modified.

o

‘Donna was only asked to try to remember to provide the‘

add1t10na1 1nformation. The Journal was physically modified

. \.:
N

latprL -

The request for the additionalainformation was made

with a great amount of caution, so much so that it appears

‘excessive, The reason,for this caution was a definite

. - )
“ . . o

o o . J

PN

student who was go%Sg to have d1ff1cu1t1es in keeplng up the_ .



6 thYS s
. ) { . B

'ﬁfadditional writing, particularly as the research was Just g’ f;;
. \\ } )

Tofbeginning, might lead her (and the others) to feel thequere @

. ”:-concern that asklng Donna (and the others) to;l

'Jbeing asked to do too much and thus deCAde to drop out ofy 3

.

;;{the study. There was a. strong des1re that the study beginu

S R v - o'
"zas pos1tive1y as, poss1b1e.. On the one haad _asking ghe 'f
“fistudents to take on more "work" mxght 1nduce them fo stop

7?T'participat1ng On the other hand thEIP response to each -?.
R LT (2 e 9

ﬁclass was def1nite1y wanted Whether the cautious approach

:-ﬁﬁwas necessary' at least to the degree ev1dent in the‘jh

ﬂ?_transcr1pt1on, is an open quest1on

v

"'-.’,‘Lines 107 .'.'-1‘1"3"*"-”5

. All of the students were asken hot to dlSCUSS wlth the
A

.”ih”other paPtlcipants either what they wrote in thelr Journals '

(request made 1n Interv1ew 1) or what Was sa1d ln each
. s . s
interv1ew \ Students were told that they could generallyw- '

,%\‘, __descrlbe to their parents what they were dolng WIth thelr o :
IR ﬂjournals._ They werf asked not to enter into dlscu351on with

'3

L them regarding responses to partlcular quest1ons, gwpec1ally

v -~

afthose that dealt“with mathematics experlences out of chass.

ih.Lines 114 131.,The Nature of the Discussion
o S‘ :

N . . PR ) . . . "‘...\ R
e e

The informal "non- test1ng“ anosphere of the

ST ‘,interviews was emphas1zed . -vb'h“ui”“,;-‘

, LinesliBZ ~Q3?3:‘The'Mathematics:ClaserOthxﬁerience

AU



_K‘)-‘ SRR | 31,1 B

In. this first 1nterv1ew ‘in which mathematics was

‘4eXten51ve1y discussed, the focus was on the classroom

. - .

-"experience._ It wvas felt that this was a strong, appropriate

]

_place to begin.- Much of this 1nterview was categorized

undernthe general heading "Math class;"x‘Several aspects of

it were. further placed in subcategories of ‘the. "Mathematics

1
b~

tlass" experience.
. ]
.~

The focus was.on:the classroom‘eXperience,‘but the.
research relationship and biografhy developmegﬁ were also
implicitvfeaturES of-the meetiué;‘ : @&uﬁﬁlﬁ» |
;Lines.132 - 147
- " The "opening scenario"_(as'described,inlchapter 3) was .
presemted to Douna. In this interview, no other prepared'
questions were pOSed._.The”subSequent discussion was
developed eutirely upon the response she‘provided.to the
scenario queStion.

Lines 162 - 167
4

Donna's comments on talking to her friend were an

acknowledgemept of what the first classroom observations had
. : ‘ . "

X B
Rl

indicated.

Lines 148 -.212 . ' © S

The questions.posed'bj R. (lines 145~ 147 166-161) wvere

1% designed to solicit evocative, emotional responses to

'Eheginning‘a Mathematics period In this section her rather
.{
unequ1yocal views of Mathematics quickly became clear. The

A



s ) . - . . ?A_
. .

'-took is clearly evident. Her confidence reached

this first interview she herself began to 2031t10n

Mathematics relative to her other school subJécts, anqti Y

. Y-—u
’°"h\ e

readily asserted that 1t was her easiest subJect',much less

difficult for example, than Soc1al Studies. K

It was considered essential to attempt to gain greater
/“‘

-_fnsight into what students meant when they said ‘that they

found something "easy, _”fun, _and-so on.TAOne approach
'taken to gaining]this insight-ﬁas to directly pose’the
question,_for'example,'”What'do yon/mean by 'easy'?" (lines.

‘1804181). 'Donna proyided fnrther material and confirmation

in her later discu531on of "funﬁ" but direct questions such_

as this one. (and/there are other similar questions in the
interview)»were Specifically asked in an,attempt to have .
Donna (and_the,others) "stop-and-think." These.direct
_duestionsfnere admittedly'sometimes difficult‘to answer,
:although Donna did,reesonably‘well in answeriné. 'These
vdirect questibns did;'however, serve as one point of entry
into taken- for granted attitudes and understandings. |
R. Ls on-the- spot formulation (lines 209, 210, 212) of

“what Donna meant by finding Mathematics easy was, if

anything,»understatement; Donna's various statements

indicate more than simply "you can do it . ." . and
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’

»underatand it." There was much greater confidence evident

.

in Donna s remarks than in R. s summative comment

The conf?ﬂence she exuded in this section was

'-con51stent with her claim of being EXCELLENT onzthe'Student

P

¥ Background sheet she completed at’ Interview 1. At this

1t was st111 not clear how in lighv of her

“marks (see’TabI%,I),”she could con81der herself 80 highly

!

'.glven ‘the level of Mathematlcs mark she regularly received

9.

There is no sense yet for example, of her historical views

.of‘Mathematics.i gad she a}wéyS'eonsider d. mathematics to be

v

her easiest subject? This was an area yhich needed further

. - '{,.' 7 . . : ) . ] . . ’ .

investigation #n_later interviews. This\confidence in her
Y igatior - late rvie , dence .

abilityiuould also have to be checked again- as thevstudy

> . . . : . -

progressed' and as she continued to be introduced to grade -

B : ) ! ‘ . ) .. ‘ ¢ . .
.. eight Mathematics f' ‘ S o o S

PR

The question of the* relatipnship between M"easiest" and

“x

her liking for and‘interest in'MathematicsfgenEraily was

. .another area for:future exploration that arose from this

”'in a'suhcategory, "Math class - Math: eaay."

section.

. . - S et
) -'-.f .‘ N . . N . . * . . -

'Major portions.of ‘this discussion section were placed’
il

5

Lines.ZIZ - 323

In this section'R. returned to directly pursue C Q& %3?1

é&pressions of the Mathematics claserOm'experience;

' Donna s first statement (1ines 216 219) provided a good

"L . ‘W| Lo
introguctlon to the variety of experiences ( boring,
W

2 e R »



,uere-analySis ogtegories.‘ . D - *p'

after year
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’ o . 0 . a

"0.X. f’and "fun") that'she'brought'upiin this section

‘h.This in itself’bas an important aspect. She did raﬁard the

Mathematics classroom experience as varied Donna first

used the terms;"boring,"."O.K,.d and "fun" (and not R.).

irMath'class - Math:tboringvrand,"Math,ciass - Math: fun"

: =
Lines 222- 241, 297 - 323 .

~ The Questioning'in ail three cases sought an

erlaboration of what she meant when she used the terms - In

lines 223 236 Donna prov1ded one type of boring 1nstance,t

' that of remaining on a topic beyond the~point ‘at which she'

felt she she understood the tOplC : Later, 1n lines 297 323

she provided a: second 1nstance, an exten51on'%f the first

'Ein which,a topic shelclaimed she thoroughly understood was_

taken up in class‘year after year. Repetitious Mathematics

tappeared to be . a maJor boredom induc1ng phenomenon ;Was all

suc Mathematics boring7 Some "fun experiences ‘also seemed

) .
.to involve repetitious MathematiC§

)
Analysis of her comments also led to the question q‘

‘why ‘she thpught the same. or- 31milar topics were’ taught year

«

'Lines 242 - 248

 This is the first reference to a standard. - An -

~initia1 inference from the expression "O K " was that

some?hing which Just met. her sfandard vas satisfactory,
' . IR ?, L
0 o



s

AIDEIthEI boring nor exc1ting : Stiiﬁ} it was not overly cléar ;{T*'

vhfrom this br1ef 1ncomp1eteaﬁiscussion what she meant by

standard ":'It remained as’ a questionﬁto be taken u later.~
. P

‘Lines 249 —29 T \" S |

The matter of Mathematics experiehces bf solving
-~ problems being "fun was not entirely expected and the }?;-

-discussion turned to an elaboration of what.she u‘ant by

~ . o L
'ngimple,. really fun questlons.‘._f"* "77;23*”1 ;ﬂ~?'7
. ‘ ' _ . Sl S L f@.m

Two aspects of "fun Mathematics experiences were ‘

',tentatively discernible 1n\tbis first interview.j One aspect A
ghoo- . ,
of "fun problems for Donna was the ease with‘bhich they

AT

could be solved The confidence she had in her mathematiCS«
* f . ."

’ability was again ev1dent in. this section. She'had'SUCCEEsﬁf

©

r

';yhile some: others do not They became?confused while she

e i

wa's able'tgbsee the'Pway thnough to the solution. A second
.aspect‘of‘"fun Mathematics experiences was also |
'discernible.x."Fun.-experlences seemed to. be topic—
ideoendent She liked order of. operations problems and

geometry, but she found boring other activities which she

..

felt she’ hadu' don.e for- some time - _fo_r ye‘ars.,' _i]n her o ‘ ,

estimatlon.'

As ‘this ‘was the Efrst Interview 2 held no other

students had as, yet made reference to "fun. It was nqﬁ

‘known at this time vhether this was an-isolated occurrence. -
N /2/{
It was noted thatq#fun Mathematics expeniences would have.

»

@ *1scussed again to determine whethermthe two tehtative

@&

o ’ . . -

.



”faapeCtsfcouldﬂbe]verifiéd.p'

;‘r§$§{ extensive "?un”fexperiences‘in Mathematics might:he'for‘

%$, Donna. Tnis question may have to be considered in. . 2

connection w1th her interest in and enJoyment of Mathematics

'generally,

. 0 L “ ‘ R

After this»interview}ait>was felt that the entire.
matter oﬁ;hetter_defining “boring," “QLK%,"'and'"fun"
oCcaSions still_needed”further;eipIOration,.,Itlwas’alaoA\
.recognized'that‘this‘desire for-a‘deeper understanding of
these classroom experiences had to be tempered by the
'recognition that this was a relatively small area of focus_nl_i
.in seeking what meanings Donna held of mathematics, and thatg
because of time constralnts thgﬁgtudy must qurrkly move ‘on
“to othgr areas as well. - |
This first inten;ive,intervieﬁ to focus onrmathematics'

provided a good introduction <0 Donna's'perceptions of -

*};Mathematics class activities and*her Mathematlcs self image.

"
v

Although she showed signs of occa51onally being nervous, andb
the questioning vas tentative at times, the 1nterV1ew and
the researcher student relationahip vere considered to have

'gotten off to a reasonably good start. (Interview 3 did not

* go as%well Later interviews were better.)
= Y .

" An overall impression from the inteé@iew was that
seemed to be an energetic, cheerful 1ndividual w1111ng to

try.to_answer the questions as best she could.
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Jnterjisgatiou Notes for Validation/Interview #6

i

.‘/ .
The flnal interv1ew wifh each stud‘

wich‘VerhaJ February 28;:1985;”

‘o

was a thirty to.

R forty five -pinute question and Xneérp;etetion-waiidation
procedure. It departed from the procedure followed 1n the'
prev1ous, shorter 1nterv1ews held wlth each student

The follow1ng fdur pages are’ reduced reproductlons of

" the 1nterpretation/val1dat10n notes prepared for and used at
: e

oVelidation/Interview #6 withJVerna.j Verna and the-**
researcherfboth*had‘copies,f They were slowly re;d aloud.

Vexne'was"encoura&ed'co feact in whatever wey:she felt -
'sppropriate_athhe reedinécprogréssed. S o’

The text of the intérvieﬁkghself immedieteiy foilows
'these four pages of notes, it illustrates?Verna's

' PuR
.responses, and 1t shows where and how the dlscus31on

occasionally deparged‘from the.toplcs in che 1nterpretation
. d . ' B O S .
notes. : o

®
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You are 74,','/¢ delinite a‘n"d'cer{nin that math (s )}our _ i
favourite subject at School . v EE
BoF you like goingto scheol | and. 3enera//y'/}k; most
Svbjects . You don'P like to miss school. Yulike
being with friends there, and you enjoy fhe extm .fAian B
You can do’ at school ~ dance clob, year boo‘i) house ./cc:gu:., '
even #-ryinjf-}—o Scll acgpe. o g . : -
LTam going fo offer wy ideas abgut why you like math. Ve

(N yo o' $ind +hat you are able to undevstand the Concepts
introdveced and the ‘hou:;o-do-_i.{ "methods 7'q:.'{~c S

CO.Q(./y, © :

=

RGN you'likcACAICu/a{'inj“_-f'i You get adéfinite éqswer’-f&buick/y,' ‘
B you lite " solving straight forward problem solving lite

condition solving , .and problems that give a formulo. S
“You are able to get an an 5wcf(H;; ,':L:iw povitively “"ha‘f] o
You .know'/jll’\ere _)S an answer; and.on fy one answer, .
~it doesn't take much time foget tothe answer :
~nevertheless it involves work ; you dont know Fhe answer
beforehand. T . - _
-there (s abjf of ac;hall‘cnjg involvedgoith each problem =~
‘a “lan I do this, on_e,’? Bet Ican. ” . o ‘
C(‘f) You like 4o 3¢f: jqad,rha_?’,f&.J U\:J are important to you. ‘
- Ia math you arc able to get good marks.

4

in m;f’k(_' »Bo;no‘t !vér_y ;lqss in math ts ‘t_mboriv;*
~devBont ke .f‘a—k.i'nj definitions (i e. ‘COft.!'MJ‘deﬂni‘q'éﬂS
0ff the bonrd) dffh_m}},h you beldeve theg are importanlt -
for doing geometry, - - ‘ : :
for doing geometry, L
~yovarenot fond o{'scgmc‘f'r_y y you czued’l_m its Use‘?u’_ner,s
- youdon't like word Pr‘obfems —'fl\cgdrc’o‘ﬂ:n too hard .
ond diflecolt, They are not straight$orward.
~but you cam sti If:do them. : ’
Still [ 'math is best in marks and best inyoor likingit A
“You dont like math-its borfng~ if the teacher qoesoverftalks /' i
abeot subjects you already know. You ave bored by '5qu reviews

P

o —



p

. “when ﬂo'u are bored (in clésc) éo_;r mind drifts *s think of

I'b:,) do you

Howeei

4 %50\)4- '
. Jeoud'Yx.’

uoy GV&’, \joo

are Still gble |

tosee the

veelu[nessor
Uselessaess in
© Many of the
' f‘h.‘-\ss You

B ———> ~i} does ot fake long to do thew .
“You «C_ec(_f’m'm

qools-efh‘v
the "l'%h(“ )
dnSuef

vsefvlness

concern. Not

Sond'hi:ﬁ You

thk mo

ofache //enje_ that
to meet.
I$note qreat \ o

320

2.
.othcglfhi‘ﬁj$i. you doodle. Yoo often downot pay +°+ql-aﬂc;|‘(‘ionb
tothe fe._q.c,her) bot 55945 uéué._lly pgj_cno‘ash a #'n that

"-ébu Rnows- Uhotf'S gomﬁ on. When npew rpa\“cr‘iq/.ﬂs bcing _ “
introduvced ‘:jc‘"’ pPay "Oi{"- close attention —%'ou‘waﬁfry '

tounderstand _l#‘?uli"c ’qicklj and well.

Yoo have said Hat you do not see much point in learning
Jeometry (mostobit). Bt You are alsorguite yasure
o; C9ndi>+fod'Solvfnj/$ poinf"./ bot Yoo pre still Jike then.
I. elem en‘l‘qf:y schoel yoou liked- calcufaﬁﬂj o In fact
Yoo 301" better math matks +hen than You do nog.)'l'r).
Junior HISh ' - . o
. MJ’ in?(dr/orefafl'ow__i/o y-‘ubse«cu[ne sS
The vsefulness of the math ;s
important, : o
" What is important is the straightforward ness of the
problem. —the precedure is clecr, Yoo vaderstand 1
~Yovenjo 'Fo[louaiqj He procédure ) the s{‘eps
—there is o fle inite answer o

not what is really

arily, math appeals to You For its own sake ‘"5°QJU’t
like docn ct —and Moch less todo with how usefu//
useless yoo believe Some’rh[nj 1o be. Ttisa bit

gou-knaw Yoo are USUQI/\/ able

' ‘_1 think you are a consciestiovs student

absyt, = You care how well you do ‘

::::p?::nﬁtm T4oo make a qood e ffort fo learn what the
Selviagthe questians *-'CO.C_J‘K’-" is. PreSe'\"‘in . '

IS more’ important.
That's L hatis ~

- = You #f\y fo. /eakn Fhe mar‘cn'a/e.veq l'fﬂou 'ﬂﬂ ink

best abot math  IF useless | or not. l'm‘e,res-fiaj L
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\.';AVH.;. ’( - ‘ri o g
g e .

- o You $Q|d one da 'éhai‘ you pFCFe.v’ Z‘DJO :fadr ma_fﬁ :
.,y o assigaments Gt home rather than m cliss - : :
I . You said you could not concentraterin c/ess YOUJ-‘ ,
,\; : : rather talR ‘. ‘ S

/—) . Caﬂolnj yoor Honework t{oul ke fo £c a/one and Aave et

surlcrnsmg You Scem to me *to be someone wﬁq would g0
~ r‘ljht to it; you would want to et {t done. You'd like '

to do it then (in t;/asS) 'Far z“n: Sa/ze of accomp/lsh:dﬁ
the task orJob A5 .

L \Quesficm Do your pre-/:cr to wor/e alone [ o .
: 1+ Do you . also /:ke to discuss /ar'ob/gms w;M - 3
friends ; to sec I)C:jqu can u)orh n‘- ouvt™ ST
'I’:oﬂcfnch ',' e oo : ) : .
Waold you Say (cvcr) 'H\at math class ;s fon €
Io\n not - sure ymjs:i-[ w‘m 50\) uou/d 'éh:nk o f -
[ bot Ido noZ‘ %hmh so]. . R
what 4o 3ou—\ Cow,rarcd’ +to Jun(cr h,ﬁh) 30ud d bc‘tter tn mqﬂ T :
~ think ¢boot” } c/emenf‘ﬁn\j (marb.s) but \jdu hove Sa.«d you, Sf:ll ’vkc s

z:"“3+°““ mai’A about the same.

[-33

d“;;cnt Yoo find the H‘lmcjs you /earn mJUmor' A/jh

elem. different Fiem elementary. v
4‘5(.&00’5?

YOJ alse ﬁmdﬁfaie c_ujht Ma‘Fh har‘der than jf 7—#5{ :
more Comp/zCa fc:ﬂ N : o

Question: In whal ways do 300 'H)m/( 8 /s More
conpl:c«fed then -7 math 7 ' .
Was qr. 7m47‘/1 More co"np//c‘afcd Aarlcr—t/y&n .
aré SRR S T

‘ ]u.lc_t] R
b L fin ouf no’C 4b/c to conccntrafc_ stafemento l w‘/'/c - ST



N

X ‘.
S : v

" Do you hope to take math.right throughhigh-schael?
o ¢ =y - S R

)

- We have talked ab§u7‘ 'math ovtside ’ fl:li #h é%q%k/ and
» ‘that you felt you never did gny ‘math outeyde ’
You said - ) Lohen we taliked about w.ba,t"ﬁou consider as ma,{‘)‘z')
‘ l:;.;:i/);h | Yyeu had -di_-{}ica/fy' in describing 't beyond

matjler b “Tust whqf jbu do '.”""QH' IUS*MQ:E/) o o
tisntmih)) Later yoo did say . . ¢
Tsitthisciear’ w ’f'/t ; ‘th " b .,
What cxanplgs? - el ting wvl numbers

pk Where docs whdi‘/"“ are doing. in st math cfass . _
-New that now 'F,‘L? v ' : : [ <.

You'are in w/ycrc Joe..s._g)ﬁafgo& did ¢n e/e’m'entar/ £it? ' L
h’;;ﬁ“) T Poyeo mw consider wﬁa}‘agou did then as mathay atis?
idegqu‘\fﬁ hen you thoug ht about fﬁq],“?uesf'ion in'the journal,
::‘5‘::;:39 wera~you #:in/c/nj .pr'ima.r-//}/ in terms of the ‘mMath

<

gou’ve‘ been /earm’_rg z':A:'s_yea'r"? .
. Did gou fec/ that things like a':da(/f,,j up change
.;ijuf{rw out your Christmas s/wp}a/'nj q,fc) were
“net math? Lo . ,

,--noé‘{l'rvfo‘ffa"'f'éo‘ﬁé 7

Wou ld yoo still rate '3w}5elf {:hc'sam\c as you
did back in Nou'e_mbe,r.?‘ (G:a'cisr’ouﬂd Sheet > :

Comment- - sémef/‘mes 'fq/lf I woas /)gsfu"nj ) X
her info a position o c _
g Does she gﬁea.//j agree £ .

<

322



'favourlte subject @t school.

elSe.,but as far as youw favourlte goesﬁait/

:.Uh-huh;

Echool, You like meeting with frlends here, =

?

Text of Va11dat10n/1nteryiew §ession #6 ‘with Verna.

——

February 2" 1985 -

'&.’7"'

v You are qu1te def1n1te and- certain’ that Math is your’

»

T
Yes. _
o,

¢ 0.K. That doesn t mean that you’ don t like eVerything

W3t s

’

S .
*,

. N . . _ B
/you are certain that Math is. But you gg'likg#going to

schosl.

Yes.

o

R:-0.K. You dnnft_like to miss schdqlﬁ
V: No. [*] :
R: 0.K. That goes part and parcel with 11k1ng ‘to: go to

S

: Yes.

v -

: You enjoy the extra th1ngs you can do at school hnd'&ou7'

do qu1te a/few extra thlngs - the dance club yearbook /

3

: Uh-huh. 1/

/you get involved with:housé.iéégﬁe;»

a



ES

V:iYéa;}vni qui;uygarbook;

O o vgi Oh; Aigagod?
}.V: Yeah. : .‘ : -.3._‘  .{5} e

  R:foh5 wh§xaid y;uv;;it”féérbook? - N o T

A Uﬁh; Qell; it'int;rfg;edfﬁitﬁ ;Y'ofhef.a;tivities.‘ Fik§ 

with dance club, we were éoing to perform'in a ~ * .. 1v%'

.‘theerleading'thing;- We had lots of practices on ) B
Wednesdays, and so.I quit yearbook. B

R: 0.K. So, Qou didn't quit it because yOU"got tired of it
‘necessarily, but youvquif it because you had other . ‘A .
'activities to go to as wéll,

V: Yeah.

-~ R: Dance club activities? T o o o
V: Yeah. - S L
« ' ‘_{%¥§ﬁfféﬂrgélly into dance,/ v

he evenings, and after

*ééhq#i}*éﬂﬂfydu_}[Uﬁmffﬁf[ B
’.-':."; R :;,_»f\ - ‘ R VJ‘

L TLir NG Yeah

<,

Cind
<RB




S

" Vi Yeah-
&

R: Eyen things like;;géttingfinvolved with bake sa1es,‘o£'

selling cakes and that. Right?
V: Sbmétiﬁes: [*]

i

R: O.Kll_Nowf I'm going to try and offer some ideas. about .
’. why you;like Math. First of all, you‘find-thaf~you?ﬂr0L
-“able to understand thekéoncepts introduced, aﬁd thél

a2

prbcedures, thatvis; the way to do things, quite. easily.

Vi Uh-huh.

e e
R: You pick up¥@that quite easily./ - N
V: Yes.
R: /Do you agree? __
. o ’ » . . -
V: Yes. . o , . \ _ R

R: 0.K. You like to calculate.

. <
V: Yes:
R: You like to figure it out.
| 5 - |
% K : . I

_V: Uh-huh.

~

R: And one of the things about it is that - the thing that

.appeals to you - is thgt there's a definite answer.
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© V: Uh-huh. o
R: So; you like calculating, you 1ike solving straight‘

forward problems, like condition solving.

V: Yes.

3

k ‘ ‘
ave a formula. [. . .] Ah, you

‘s

R: And prbblems whgre'iou
'can_héve'a formqia,,and fromt at,‘you'fé able to - giVén
o .

“the condition, 8f”givén thé{f‘rmula,-you like those kind

- of thingS'becauge you'ré_able,\q get an answer fairly

. 1 , _ o &
quiili), easily; you know that there is an answer, and
'xou:kndw that Kéneﬁ?lly:there's onlly one-apswer. [. L]

Doesn't take much time to.get the ans er!

. ! { ﬁ 7 . o
the nice thi/ydfgezut those kinds of thi is that
they're not*long. ; B e
o o b

WOhld'yqﬁ agreé?

&

R: . 0.K ) d J,,

! L 3 ) - - . X - -
Vi 0.K.2 o -

\g:_y ) . < : )
AR+ That just Qapp&n? to beé one of the features of/
V: Yeah. [giggle] °. r
, SRR
R: But not just be¢aus{ it's short. -/ﬁ S ﬂf//'
r : Yoo o .
. ( n

! .
v
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"V Yeahv, ’ . - . "
.‘..R__:_O.K. Good‘. Glad \'y‘OU kind: Of/ ’ o - - ‘
' | : . ‘ A‘ -~ : : N . N N -
V: [embarrassed laugh}
B - X S )

. . \‘—:\
R: /chgck‘mé up.on\;ﬁesg'thng53 T- :(:] But ;here'ié one
 0 o fe;tﬁre/a‘fea:ufé'ébbuf them,':hat"is‘ihey do inﬁélae‘
| ' workiné<ouf, Baving ﬁbifigﬁre somgthiqé out. - Yéu don't
know‘what ghe énswer is beforehand,vso‘it;svp;rt 6f7tﬁb
. chaiiédge-in those.kind"of things[;’.'fiis;in going /.
‘Ethtough~the stegs to wofk oﬁtfthe';nsver. [... .. S
And you feel‘Quiﬁé;fdnfiden; ofpthé”steps;'bf kﬁdwing
_ ‘ what the step$ are?'thé prbcedures'that ybuifBﬂiow; vSé
.//f(/i;'s‘alﬁays.a kind of af. . .J]and each time &om come to &

\ P

-

new pfoblem, it's always kind of a challenge to see,"

"Well, can I ‘do this one? I got that onme, now let me see

- _if I can do this one." N
. . R o
V: Uh-huh. [quietly] - /)

\

R: It gets kind of[. . .] Are you a little uncertain of what

I'm trying, to say, or, um/ o 2 e
) . . B \ "’I'
v ; \ § . ~ )
_ e o v . .
‘¥: Umm, no,’ % think 1 understand:; g
R: O0.K. Db'you,agrée'with it? | N
V: Yeah, .



i

-V: Uh-=huh.

~V: Yeah.

: i : S
R: 0.K. These are kind-of hard things to determine,,and I -

: know that it's: very easy to “put 1deas 1n your m1nd. You

. say, "Well 'that»sounds”reasonable, yeah, 1. 1ke that" ;]

"y one./"
S -

. V: [short laqgh];'

5 ‘ .
R: "I think, yeah that s probably[ . Whereas it may
‘not be how you really feel about~them, But I think ‘part
of ghe appehl to them is that eﬁen_theugh they're fairly /

straight forward - 'cause you've sdid you don't reelly

care that much for wordxproblems where you: have to kind
£/ S -
, L LJ \

V: Uh-huh. .

N

D o
¢

R: /figure out the‘cenditiQn. or set ‘up the'equationv
yourself. You got to kind'ef Jook 'thfough all the words

,tOmtry amd/

R: Youﬂlikereonditiohs;
-~ 6 "

R: Where it‘s‘"Bango" There'"“ But thet&'s e challenge
rstill in worklng them through It s kind of a bit of a- .\‘

"competitidn between the problem and yourself

V: {. . .] Uh-huh. . |
A % |



. 4"?“ S ;f7f."._gz9

re

R%-Ydu}re noé sure aboutwthgt; Y§dithink/ L

< ¢ S . | -

- V:v No, no!/ L : : S #

. | f.R;v{maybe I'm/‘

vf‘ oV /I'm sure;- R N o }tfﬁ?"~"
;‘R; 0.K. . o R

Vi 0.K.[*] SR S &

\\\ S R: Like, sort of thing, "Q@@’I do this one? ﬁI«bet'I'can do

this one."
. Vi"Uh-huh,

R: You llke to get good - marks. they re 1mportant to.you.,

ot

Gettlng good marks is an 1mportant aspect of[ . .]/

/taklng subJects SOmé'perie don't café[. . .]lbut you
. o L - B -~
o cape i f‘,' v ; . : v - ; g

¥

P
(12
B
: m

o
-

;R; ﬁﬁdfiniﬂgtﬂ” one of the things that appeals to you about
'  MptH is that you get fairly good marks.
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m

R: O. K And, another thlng about Math is that while. y00~
= like calculating and solving thlngg/ there s a lot of ”.
that kind of thing to do in Math! It s not just a l1tt1e'
,‘ ¥ bit every now and then, there's a lot of it to do. *

'“ﬁﬁl

’

: Uh-huh. [quietly]

{

There s a-lot to calculate, ‘or .to draw, or to:f1gure,"or~

to construct. Now, you.may like some of those things

. o . ) ) . -

better than others,/

woo .

R

o
/but there is qu1te a few th1ngs to. do, and I th1nk I’ 11

{
: get a.little later on, I' 11 get to some of those th1ngs

~fhat you think are better than others. Won t touch on’

that now. Would you agree with what I[ ,]/_»5

o

Yeah. [quite definite]

: /or disagree.;ot.feeljyou want.to[.ﬁ. .1 "Umm, could be -

bu![: ‘,",']',' | o I ‘ | . | I



.'I

V:

.

now tﬁls is not ‘a very good word in English but I';é

. 1

used it - is unborlng

£

In'other.ﬁbrds,_some‘ciaéséé are kind: of boring;

Yesl

-

For eXample, you don t 11ke taklng definltlons

'Would you agree°, L
- T
: \ . ek
: . IO -
Yes. !
w3 .
s ’ ‘ s ”

e .u )

.'Copylng deflnltlons,ﬁown off nhe board Although you

3

“t. ;..-. ;'}]nOEK;‘tNow: bht not eVery ciassﬂih Md;h is -

. have sald that,'"WethAaltha‘ h you don t much care for
them, they're 1mporba&gﬁ‘
AN
V:;Yes. , ‘
e
: To do geometry, they're important, If you want to be
able to do the wbrk[.». A -
. : . o
- : . - . -
V: Um, maybe not just din geometry, but ahyth%né‘
0.X., wherever thefe's’definitfonsvthen.
N : ' 5
V: Yeah. O.K., even though I don' t want to do it in the
- end they ‘end Up helping mg‘ } L.
a° ‘ . . /.' . . o
r~ :

1



¢
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. ) o . o , o o
“R: 0.K. Because a lot of the work is based on the knowledge
of the definitions.
‘S ) . . o N ]
V: Uh-huyh. ,
E . n . ! <
- R: O.K.. You're not fond of geometry. At least[. . .]. A -
. .while back you said/ To begin-ﬁith” twobbr thrée months
ago,gow; you said "I'm not sure I have the rlght attltude
'towards'geometry. I don't really see its usefulness.
Vi Uh huh. I don t see how it will help- me 1n the future.
R: O.K;"Do‘you”see how §ome of these other thinés will help
‘ygu’in theﬁfutﬁ{e7_‘ S °
’V: :Umm[. v. .].\ }, ‘ . ) - o . . )
.~ R: Or,’do'yqu have a feeling that they ‘might? »\,
'S Sometimes,.yes[. S :
‘R: [. . .] Now what kind of “things{. . .] What are some of
: s ! ) o o IR S S
the things you did in elementary school? Are they[. . .]
V: I ¥on't remember, [brief "embarrassed" laugh]
. | AA_ " v ," . . o
R; 0.K. What basically did you do in;elementary schnol?

:~Umm{'adding, subtrac;igg;/mﬁT?TFTygig; dividirg.

.{. . .] Do you call that "math"?f.ls'thaf math®matics for .

Cyou? L i : R B - : ‘v-,'

0



Ew

:_Yeah; T guessvSO.

333

-

?
0.K.  *But ybu're‘not sufe?_'Does the idea of what's math
chaﬁge for you? ‘

-

s [. .'.] Umm, I don't thihk'it's'éhanged,bI'thiﬁk it's

broadened. Like, umm{. . .]/*
v .

Do you understand what I mean?
. . . . s
Yes. As you do more things, you add to your idea of what

-

you consider ma}h."

:* Yeah. i L ) CT
L, . . ' e B
R: [. . .] Do some things seem mcre'math, "mathy" 'if you
want to call it that, thénlothersf
. . .

R:

Um, not really.

: No? [. . .] 0.K. So, but[: . .] 0.K. I think you would

Cohsidef,the‘calculations'kind of th%igg phe,basid
ope?atipné. that's math. . =»

o . e
. rd h
- B R N

. o . . ) -
You would consider, well, certainly things like geometry® -

‘is yath?

Uhﬁﬁuh.

¥



-~‘_u':_.'f" R SR VA . o o ‘
S SRRV ST S I
R: Quite a‘bit'dﬁﬁ;eteﬁﬁék}ﬁq.of math{. . .]
Y R RS AR .
V: Yeah. .- - L e e e

R: Is that what you méan, 1ike, the'kind of things-ﬁhat ds,

\f you[;_guf]gu through Junlor hlgh and you learn more, 1t
. ‘ 3 s

o5

, bfuadehs[ '1 ]more, ah‘ well 1t 8" expanded from Just
_5" arithmetlc k1nds of th1pgs[ ]/ .
) ", . : S d«: ‘.
° ,E} Uh huh ¢ -4. L EON
'€§ R: [. Jtot include set theory| . '
B e |
- 3°V: Yeah. 67', RO AT :

.- z . .

'uRt'/geohétryﬁ'thaﬁ sort of thihg 0.K. ~ So, you stiilffeel

kind of uncertain about the

@ ,‘ P ’ » a "
v: Uh_huh:ﬁ o B
“R: Do you llke)lt though7_\Y0u sald you also wer?n
! 'that_¥nu l1ked 1t.' Do you{ .l ¢
) . . /. . ‘."
V: Uh[. . ;]kI;PsQO.K.,fI guess. [somewhgt’indec131ve]
jfﬂ 41;4;, HE T :éf4*» AR :

Rﬁ_O,K. 'Cause I guess I waé trying togthlnk of it is it

. LR .
'“p0551b1e\for'you &o[ {]to see, tﬁ ,some thlngs about’

vuseful but neveggheless, st111 of interest.
o : ‘." ’f ) N K

‘ujﬁéll, 1 guess so. [somewhat:indecisive]

/H.géuﬁetry. I don t really llke it. .




o
’

.- R T S .' W e
. B . ST v T
> - o " . 4 - - PR - N

. N ! . . . L

Another area you don't like Math, or, when 1L s boring,

) | N ‘_n“.'
-R: O.K. {. . ] Somethlng the same wlqb word problems. 'Yoﬁfﬁ“
-say'théy're 0 n qu1te hard and dlfflcult They re not

very straigh ard. They' re tritc ?
. : ' O : , .
VIR .
-V: Uh-huh o
'S _ . "{,',,

‘ : . ST ) : w:‘f-sé’ B
R: But, you can still_do‘tﬁem. : o N R
V: Most of the time. R .

R: Most of the time? O.K.[. ...} R
S S R
[. . .] Still, Qverall‘thohgh,'Math is best in marks and.
best as far as you liking it. ; S 2
| S . o ' Y
Agree? : - ,

) ) .. v 3 e i“
Vi -Uh-huh. VYes. ’
R: Both of those th'ing.s? 0.K. -

E o ‘(

. .
is when the teachef[. .ldoes a lot of talklng about :
things that you already know. 'f...‘ ’

Agree? | R o i

Yes. It's like review. ‘ ‘ j 

0.K. Review you find kind of boring? L

Umm, Sometimes, if I[ ]1f I know what he s rev1ew1ng.-
1 understand it, then 1 find it borlng .
'0.K. Otherwise it's hot. B g . 3 v



Iy
3

. oAl
P . ,"".
- ;f Vi
) - L

Vi Uh-huh. - S S

) U . -
N B Lt L N
. ¢ > . . R . R . -
; .

: - ¥ % - R
*R: You find it's useful because ypu want to know.

A,

V: Yes. . - T .- o B

R: X h@ti;edf}ou like to doodle.

C_Y:f["embérrésséd" laugh] . : : , L

< : & .
. P Ba N . : - 3
J : . : . <%

Rz 03K;“Iﬁ}o;hér wOrds.,you're'iﬁfgrested enough in'Méth”{o.

want to‘knowxhow to -do it. 0.k, A‘ -
When you'rg,bored in class your mind tends to drift to
, S . : . _ ' _
“other things, think about other -things. A
vi (el BN
RY You deodle.

-

PR o

Ve Ygah:fIQdietly]

A : ; .’ vl.‘
i

S ’ \

R: Even so though, you often do not pay total attention to’ \\\

.“ thg;fe§Che(, but you do usually pay enough attention that

Ve

yoﬁ knbw what's going‘on;

e

V: [.)\ ,j'Yeah.>[quie£1y]

L

¢

R:'Qr'do'ybu[. -im] Would yéu-liké to/ Is that not(. . .]

V: Umm.. '
’ ' " ’ ' : N : .
e~ ! B .

™

R: Doryou_feél that's unfaif to you? You'pay more attention

'/

than that?



- -

Vf}LShort "embarrassed" laugh] ‘f»f»”

R:

Vi

4]

:.You agree?

Or is it the other way?
. ':‘,

No,é?;think'whar‘you said is right[.

e -

Yes.

0.K. YodtTé»notviotally devoted fo

that the teacher's doing, but you're aware enough/

‘ A

Umm. When'he-aaYS[

but I m not watchlng what he s d01ng

0.K
When he says somethlng I don t unﬁ@ﬂstand 2! as# and

Wcﬂ

complete attentlon.

3.

2w

0.K. And when pew material is being’introduced

L AN
. R:l'-

exactly everything

.then, whlle her g1v1ng the explanatlon. ? g1ve h1m my

p e

'

'~

\e

S

.] It's 11ke I'm llstenlng to- h:m

.you try‘

and pay close attEntion,_because you want to try and/it s

1mportant to ‘you t& understand it, and try and understand

B

Sit gulcklz and try and 0nderstand it qulte well

0.X. [. e e ] Thls is going to go back to some of ~

the comments we referred to before a 1itt1e bit

but you‘



TN

= J?;iS,Amost of 1t[

Vi Uhemens .';'e;.f R

-V: \'Yevah. . | . Ce | v.a‘."l |

R “situationst

said you d° “°t see m“°hiP°“nt K? leargi@g geomgiE? that__;‘ﬁ
lthﬁt 15. the usefulness of 1t“£?fg_-ﬁ

.' "-.:'

_;,v;«uhlﬁqn:u;.,‘="1’;= ;,,i'gz;;iyigjgf*ffL:%,Iff;.,<~"

N .
oL A R
KR

R And you kind of agreed w1th that 3ust a few mlnutes ago,.fT

but when be talk about conditlon soLv1ng,‘wh1ch 1s one of
o 3 3 : O
’ the things that you really 11ked you also seemed to be
’ ..»,
unsure of the po1nt of condltion solv1ng. .

Lo ._‘ B ' . . | : \ Tl K ',v' . S e ,:):3; - o
e o ST . : S : b

1tk}'éut you still liked it.. e Telen

o . : : N . . B . o . . A
- . . . a " . >

R [ Lo . . ; o >

- . R
. . . . . g N
W LA . -

s - ' ' : o . . /-

R; You clung to that lik1ng thgm, ﬂS here was a 31twhtlon

*where..even thdugh it wasn t obvmous to you, 1tls use[.
]fof exampIe, ydu'might flnd that adding and

Te ) >
. A . . ¢

_subtqacting,fhav1ng 11ved "is. useful ) e e

e -

‘e : ’ ) B o o . . T ; B .l LT
) . - B e . . ™~

PEEEE T . . s - . L . L i
‘4 ' . L . . TN

R Not only-&n Mathematlcs, but you do- it-out51de 1n other

. -

But with condition solviqg,»well *that po1nt~;w

is a littleouncertain. but you Iike 1t.;e'z“.- ;

@’ . -
- ° - e ‘n



\, {

"R: You jugf like to do them. Now, in'elementary'school

y. you,,

~said that you liked caiculatiné; eO.K., welli,that vas'

)

the kind of thing you'Were doiﬁg ) You weren't:- doing
condition solv1ng and you weren't do1ng a lot of
geometry, you vere d01ng calculetion kind of thlngs
:you said. you llggg that. |

V:;Yes. f\\J

*

v

An d

339

u

.é.

-thYou d1d comment that you even got better Math» marks &igi

¢ -

in elementary than you do now.in Junlor hlgh Is that-
‘rue?
. V:’Well[.}. 1/

R: Or, do you still agreé?

?

‘When you say "mark,"

'_ . . '
talking about?

V: Low eighties.

‘Ay;t‘ny mark up this term, so I'm about the same.

what kind of a mark are you

R: Very good.  O.K, [. . .]VO.K., I've tried to put epéetherA

a little intefpretagiqn'here, and you can[. . .] 1 said,

the usefulness, dr, on the other hand, the‘uselessness,i



o<

. there,

the usefulness, ‘or, QL the other haﬁd éhe us gi;;’q“'\

!

enJoy follow1ng the procedune, the steps thet 1sgiﬁuerejs

.
&Y
LY

g Xy .
What s important is the straight forwgrdness of’ the S

a definite answer,

‘take long to db theém, but you said, "Well that's not

R o Gﬁ
RV “o_ ’ ’

<. of the. math is not what s reallﬁ*lmpprtant for you.’“ﬁ{aji’*

- _,I

/ '

fproblem, the procedure 1§ clear, you understand it, iou*

And then I sald agaln, it;dqeé not

o
necessarily thefcase." [. . .] And you feel good when you
get the right answer. . C ST .
Uh-huh. ” -
e : :

(. ..] Um, 0.K. Any comments on those th1ngs7v

B

!

ngtléularly, fog\example, what's really 1mportant or

i

noLtreal}y important, is whether it's useful or useless. «

I don t th1nk 1t really is 1mportant or, not 1mportant

0.K.

-

Umm [ v

"_:7

v

I don t know abodt geometry (*],"I can't say.

!

.] And then I guess what I'm trylng

!

bl

to dec1de is- what ig it about cdnd1t1on solv1ng that

appeals to yoéu compared to,some~qf'the other th1ngs, so 1

just put dpun some ideas.” Yau know, the ‘condition is

~

quite’

clear.

Uh-huh.

'so that the.

AN v

~ : &

LT

P ST
. S . o

. !
problem that you're:presented with is
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P .‘ \ R - : .
R: And then, you've learned quite quick%yf;he procedure.
aeNOv, tt;erve'.s: -v,ar'iatinonAsv: in the p»rocedifre,v buQ basically
the me;hbds are kind'of Ege‘samé with conditibn.éblving,

0.K.? In other words[. . .] And you understadd; yoﬁ:feel

confident ‘ebout your understanding-bf-ﬁowipo-solvp

- conditions. - I . .
L J B
L] L . . o
Agree? : - : o -1
vV Yeep. : - " B ' g
. ' N o o ﬁ%

R: O.K., you have some confidehce there. < And I said, you
enjoy following a procedure. I'm not sure whether the
enjoyment is'so much following the p;ocedu%e[. Vi

V: I think it's more getting the right answer.

_R: Geiting the right answer; ‘It's a looking back and
saying, "Well, I di% follow the right procedure."

“V: Uh-huh. - : ' '
' o e X

.
+

Rg It confirms yoyr under§tanq1né of/

Vi Well, yo@fsée thefwéy I got\fhe&rightnanswér is by

« following the procedure. “’9_ b
. 5 . 4
R: 0.K.. oy T
. € v B ’ ) ' ~
g f . , .
V: So, maybe-that's why the procédure is important. . 2



’

.

B

e
L

R:'O.K;:[. . «} Do 'you lookvbackfat/'Dor%?u gvegfjustw$dko»ff-

at the condition ahd sgy.‘"We1l,'1et méfjust.tryiand )/T'

guess it," [. . .] Or do you just go through step by
step?” e T ' LT o
~ - | . . . P X i : SRR
7V:-Um,'if it's little numbers yQUann:guéSSlquite_éasfly;~' '
R: 0.K. ng it looks quite simple. s R ,3 v
EX4 V: Yeah- N ) . ‘ R - . o -.o B ’
" R: Yeah. Good. " "Three plus X equalgasix;ﬂ'ii's'féiflyf w
clear what X is géiﬁg to_be. . .

V:‘Yeah,

R: Yeéh.‘righf. r. . .]_NOQ;“I mé&e a COmment he}é;.gfqumé
;tfs fairi, gmportaqt. s& I‘m not sure 56Q you{11'g§f§ev;,
“byith it. .¥'d _ike you to kihd.of think aboht it;f- - E
Remehber, we;re vot in much of a.rush here, although.wé  h »’
~want get-throdgh before the end olehe pgfiod:‘ But I
;aid: Primarily. math appeals to jﬁu fof its.bwn'éake;
which again ki'h of goes bé;k to‘fhe fact th;%.it'g‘npt‘
really whethe it's ufeful, o; useless, thét's‘imﬁprtgﬁt.'

It's youwr {iterest in the mathematics itself. Basically, ”f 

you lust like doing it. . T P
‘ ' o ' ] T '
V: Yeah. , (13_.352 e



v:’YeS. ' ' v &,_” -:_1""

',..\

REEEN

R It s a b1t df a’ challenge that you know you re usually

able to meet . '-("
Vi Uh-huhw 0 ]v:__ _jf"-,j*~‘:,-«

T 4

‘:R:dO,K; You can usually do it. I ve. added some morb

’cohments I guess they sort of say‘thg seme thihg

Usefulness 1s not a great concern. wItms,not'somethihg

~ s

you thlnk much about.A B

i)

: . » R : “‘“ ° :
éR:ﬁTHat feéiing oggioodness. Even %hough you don't bubble

over, and Jump up and down'every time you get the right

. . ) »

R: /it's a good feeling.

V: Yeah. o co




o ")’~_'-'31s'4;..."
V . “' - . .‘ . : )
"R:'-Whereas, you can compa,re that - well you 11ke tl‘ otheb
subJects. but yeu can/ Maybe you like the other subJects
,for their reasons[ ]the other quﬁects are often klnd B
'fof different Do you see a big. difference between Math
. : u ;
"h,and the other sub3ects° '
‘ - ) ] ‘} . . N / . “ ) ! ) ) - . K
V: Unm, every subject is different from the others. =
"“R: Every subject is;différentffrom Math, or'every other/
_V: From every other subject
R: From every other subject
Vi: Yeah.
"R: 0.K. Big dlfferenceﬂbe‘3 en Math and Sc1ence7
o . ‘3’% oo g‘ " .
Vs Uh.'jeah. nght no:pwe re dolng 1earn1ng about the
L. . ? & : (O o oy,
weather, so, there 8y letle connectloﬁ %g}ween
E .‘-.‘.; ‘ ‘. r’ 4 .
“R: 0.K. Now,;? have some comments here. I tﬁjhkyyOU're a
a@QSCIenﬁﬁous student. -You know‘whathtﬁgt%means?-
’ . S By : | - - .
Vs Yea_h'..'._g AR S S Sy
R; O.K.‘ You canivhow well you do.‘ You\make a good effort‘:
o, { L . . ,J_-?\J'
. to learn what the teacher is presenting,. R,
. ‘_ J*- l_\';‘,’f 3
L \,' ,,'_:" 1



' ?the“matérial..

. usefulness,/

: Uh<huh.

© e

o~

«1mportant to try and learn it Yeah' You ‘try to 1earn

»the material even 1f you think that it's of questionable

)

':/and you think it could be rather useLess. or its. notvf.§ﬂ

. ('° - . L o A s - :
Vi Uh- huh L e
R: Ydu.agfee?;' B - - SR R
o ST e
V: I ggree.. - ‘ ‘ ' . ‘ O o e
B - . o -
R: You sa1d one day that you prefer to do your Math o
3551gnm:§:s at: home rather than- i? class.
You still-agree?- _ SRR Y . S
v . . ..i\ ;')
; Yeah. e
R;-Anﬁ thg_reasoné you gave were that yoﬁ couldn’t o :’

,vcohcentrate in class. Now, we were:- talking here mainly

o

about the last ten minutes, or five. or fifteen/

2

Yeah. I T |
S S ;
/where you ‘¢can do YOurfhomewonki In class you said
. - ) ,

‘"You'd rather talk."

e

: Even 1f 1t s not terribly interesting you feel that it sf”'

.vgry intgresting. In other words, you still try to learn o



V Well you see..we usually have Math lhst perlod of the.

N
‘ da,, and I d really rather get out of th@ school and go

1.home..' - d\i ‘ e e i‘ i‘f‘: _‘;’ o
R: O.K tﬁ e oo ) l‘hadfsome.COmmeots, but I think I'll (ff
Aleave them Qﬁestion Do you prefer to work alone,'or do‘

you. also 11ke to dlSCUSS problems together wlth fr1ends7

Do you. 11ke to see. if you can work it out toget:her’7

. C)

V:-Um, I try to do 1t myself f1rst, andlif I e’éa'h't"dod_t,l~

ask my parents, and 1f they can’ 't do it, I*cafiaa friend.

: .l-R:"O.K,- But you 11ke to feel you can g1ve it a good shot -
_‘ o yourself.“ A good attempt ‘to begxn w1th -Would you;say‘
b erer,that Math is fun? - . : b L
Vi; Yeah. [quite definite] e . g - N
R:_Woold you? ¢
'V: Uh-huh..
UR:TIn'Qhat ways is;it,ihn?. :
V?ﬁﬂmm;'l think all of school's fuh.\( I | R
-R:.Oﬁ._oo you? . Lo e S o e
V: Yeah. I really like school. I don't know why, I just [.,
- o o AR
.1 S



R: O.K. And you re falrly qymcessful at 1earn1ng new

R: Ie‘i%/ He11[.i.v. ;jf ;]‘“Ali.scﬁoox’is fun." 1Is it, .
‘ because oxf.ltf‘he' éha'pce.to. kb.e.:di‘th people? | f
l"V.:‘:Um, e"ehence}to be with hy friende; a ehanee‘te leaf; new é
_thiﬁgs. | | . -

in
= :

thipgs;'rlght You're a person: that dOES fairly well in l‘ﬁﬁ
'_'scrioqll»?" : L '_ o , R
Vs [.]m,’.f'iI»‘_d‘li»ke :to: do‘bet'ter"‘;
R: Right. But[. . .]I guess we'd all like/ or. I shouldn't .
| say thet' :There ete brobabl&‘sqhe-wheﬂdon't,,[" : ] |
'?.Compared to Junlor h1gh yeeodid bette%»in Math iﬁfe

’ elementary 1n marks - Oh well you changed thatinew,/

. V: Yeah:.

gl R o N
L : v .

4 ,.R:i/you sald about thé'same now, you 've done better But N X

you st111 11ke Math. about the same

v:_Uh—huhl*

’
»

R: 0.X., and your 1nterest in Math has always been thére.v

.and you haven t'ﬁost that . 1nterest #n Math It was kind,

-of the favourlte thlng to-do, . and it st111 is/
. NE'Yéah:vvf TR .
ot o ) S | H
i &i b



o f

'
.

4

Ry AgreedZ

school.

V: Uh-huh. [touch of uncertainty]

V: Yeaht : ’ b. c ,' N k ) L Jf

" V:,Uh;huh. I thinkreach”grade_gets harder.

R&Ide also said that you find gradefeight harder than grade
‘fseven_Math. You said ®t was more tomplicated.

"
4

e

,.e

\R 0.kK. Is there any po1nt that you can recall where there

) was partlcular13 b1g Jumps between grades in terms of
'-/%’ being a lot dt?ferent 1n‘terns of being lots of new
thlngs?v X 7 ” - |
Vo ' .
Vs Unm:

" R: What do you think about'tbe-qhange[, PR 4

.

V: Um, 1 think between grade two and three maybe “'Cause

two we-Just d;dtadd;ng and subtractlng, and in grade

»

Qigbreelwe learned all four.

3 ) e
T _ o v -
R: 0.K.: Multiplying”and dividing'as well, .- '
V: Yeah. = | et :
- »

'.}"' things you learn 1n 1un10r high dlfferent from e1ementary°’m’

.
\



e

~lot more.

"and last year than/ or/ 4 - : . A B '.;“f

than between seven and eight.-

- background information, at ghe.Very beginping?

Oh yeah.’

: 0.XK. pr, g01ng back to the comment.ﬂpp made. about

thlngs being d1ffere1t between elgmentary and Junior

Pl

~hlgh 1} it different malnly because of the way the»

school is organlzed or is it a lot different in® whatjyoupg

leann?

It's different in what you learn. Like, all through

velementary all we: }earned -was adding, subtrecting, ,

‘multlplylng. d1v1d1ng, and fractlons in grade six, ¢Aﬁd‘

now we learn-condition<solv1ng, geometry, constructiens;

fractfons, rational numbers, decimals. We learn [*} &, .. -

F B o A

» . . . o [ B I

H O.K.e'Was ‘there a big change'from gfade;srk'ﬁo grade‘ ‘ L

‘ L 9 . ) ’ . : " g
seven: . o . . E o By “ . »4"5

Um'~yéah, I guess so. - R A .;fr »?‘

‘ . . . . . T ' - & .
: How would you compare the change -between grade seven and ‘.

grade eight? ™~Is there a bigg'}ichange betweenjrhisiyeanff

X, ' L : e, e ]

Um, there's a bigger changeﬂbetween grade six and seven’

»
LR

-~ .

L , : . R ’ ]
7 . B .

-

0.K. (.. ..._;] Oh, yeah. -You remember that sheet I

gave yoe a way beck wheh; where.I dsked you for some

s X s
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Rﬁ One Offthe'things‘that I’noticed" ar® 1 never-have asked

you about’, and .I'd like to: You went to an awfhl 1otvof

-

differentfélementary.sthdois.

R: What do yOu'think about going to ailvthose différeht."
'elementafy schools? Did that have an effect on‘hoﬁ you

thougqf about school?

v Um, mno.

-

N~ o © ' RS
R: NO? S ‘
v-/Vf:. No - .
’ 5 .
N o s " S\ -

V: No, we've always lived in , but all over

R: 0.K. So, but as far as affecting how you thoﬁght of
‘sthbdl; of affecting your interest iﬁ_mathematics in

o . ‘ - ," ) . " ’ | R /\\

' particular,’it didn't change your idéas much? - e

VilNe. ot g
R: No? EO,K. 90 you hope'to take M{?ﬁ’right‘through high
school? = ' | |

[

V: Yep. [quite definite] -



R:

. \ . . - . . ' .‘ . ) - . .. ‘. E 35,1. .

0.K., the last bit here‘ We have: talked about math

AU |

" -outside" in ‘the Journal - you know, ﬁHave you done amgqbw'

bre
3

" math"/ o - S
Uh-huh. = & R . A
: o R Lo, S
- ["outside? And you felt that you never did any/ L
‘_i'" _-C" .
No.

. &
e

: /math outside When ﬁe talked about wha&,ya‘ considered

as nath whlch I guess was, the last t1me,¥q felt that you!

E g / .
had - sort of partlcular d1ff1culty, you had [V -ff
;

embarrassed g1ggle] some d1ff1cu1ty in trylng to- describg

it beyond, "Well, JUSt what-yoq do.1n‘Math.. Just_math. /

/.
.. - . . . . ) . ‘..‘"/,
Vi'Yeah. [nervous or embarrassed gigple or laugh] . .~ %

: o ¢ S ' - . : : w
R: And later on you did say,."Well, it involved working‘withf
hnumbers ’ |
2
V: Uh-huh. o r o ’
‘Re [ .l Now that s/um{ . t .1 I guess where my questionf
oomesvln is ;n, how do you/if[ . ; . ] 0.K., we said
'earlier,'Ivthink, that well basically everything that
’youéve;done in_School, like, you sa1d,‘the calculations;
the adding - that's math./ o | , S o
V: Uh-huh. [quietly] -~ R 7_ o '



Lot

i

v ‘“No, I/ Noh I never do any

B were thlnklng about that were you thlnklng malnly in;:

."terms of "Well I d1dn t do any geometry today y‘WIQ

'V.: -‘Yealh‘.' S ) “ % |

: e
I '-.4\.:

/It hasn t beea 90 much[ . ,]dec1d1ng that somethlng 1s

'-no 1onger math but rather 1t s beenimore or less,'eort~ :;*:f

-

o of still thinklng of the thlngs you 1earned before as

‘ math but addihg to it new 1déas df what also 1s mdth

B . W SR - . X . PR n_ ‘» .
. S - : i . LU S L T :
. P o - . - . . coe F— o e e

.

. . . ]

i
;

e

p 1%

R 0 K., but[.-.w.“; ] So when you/ You felt qulte 3;j_;”

'M;f certaln that you hadn t. done anythlng outslde[ }I.[f

’-' _z’y Sl A

¢
e

a 4

kinds,of things[ ]are the thlngs that you are trying

.\ . - -

S to think o_f,- "D1d 1 do any of that""/ _-’i;—-"“

P T

g
v

v © . 2l

-t ) \‘

today, but maybe, would -you have done some of the other
"9 [ . . @, ) . ) S ~ o B .
v . ;,

' things? .', . o ) ~> . ,"llo

’;V§ Umygno} ' ’ . ;l, S

R_ Not even ‘some: of the more - bas1c thingsr

P . s,

-outs1de. e

RrjO k I guess I was trying to th1nk of well ~ﬁﬁen-yoﬁfﬁff*r:

o _______,_______ s N -
o didn t do an; conﬂltlon solving today o lee, those wf;f"'

R:-"/and V911} "No 1 d1dn t do” any geometry out31de of classvv

9

In
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{gﬁﬂq Um. the only th1ng I can think of &s, when ‘Eyz get a tept

3 ; ;av‘ ; back to ‘figure out pircentage oJ'something like that. .

e -

v ' a

~T:‘wm ﬁ? , .”f"_, o - _ '
fR:~Like ingl. A, , or French, or Math, or/ P

g

L
P2

L : 'f;-'? o Tutig
o vevgew ¥ T

Rt
.

N N - ’
ER 7™ o ' ’
Rz OéK. Bht as - far as opfside.— I guess wlth dance. and

“°5f‘j,a:ffl ith the other 1nte:ests ~ you sa1d ‘you 11ked to watch .
. qu1te a b1t of TV as . well
SO AT V: Uh~huh.” 3 L e

oy, Ea o

o A -~ : SO o o
R: [;_. .]" AW O.K. Do 'yéu still sort of feel that way,

S thar vd e
S A S A S
Vi Yeah. . | S »

’ . [EA. SV
> : o

. R: 0.K. Math is one- of those thlngs where eyqn*though it s

[

. a llntle hard to descrlbe in words, 1t.s“st11l fairly
- clear/ . v ‘ ) '
Vi Ubshhe oo T e

5
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. ’ . .
R
oo

‘ N e
/as &p whgiher[w'l°.J 0.K. T.".

.+ . 2] Let me see. {.-
. O.k:, well, whege‘db you think/;pg;ybﬁagJ."
shopping? B L o

)

g

0.K. Now, this is back before ChfiStmasb' You'hust‘pave'

“done some Christmas shopping and that sort of thing.'.r

1!
. N - !
- - . o/

: Uh-huh. . | s

ee yourself as using any kind of méth at thoSé

, e . o
times? ' -

Wélll‘adAing'ip~your,ﬁe§d[. . .j‘ . ‘f QHLQ“?
0.K. | _ ‘ o

‘Stgff like that. ;* _,-L}‘ | o
LI-But,heven éhenf maybe'noé/ S piiv o

7

V: No, not really. [*]

R: |Tha£f that sort df”thing9wouidn't have counted as far

)
s

o

as/

V: Well/

R: /putting‘it-down in af%ook.

7

s

~

- VvV /I dUnnd;:I guess4it could, but[.'. )

354

:. Yeah. - . - . S . C o
- . : : - : o A

<



“0.X. That's a good point. One last questioh-here{* pr;f‘

. Q&

that you're iﬁ junmior high has your idea of what

A

‘mathematics is changed? I guess we've already partly:‘i‘

answered that,

Yeah. - o : e

& . ; n o355
. R: You're rather uncertasn.
- - A ’ & [ : ;3
V: Yeah. [*] . '
R: 0.K. - Would you be uncertain m nly b;:;hse ite seems so[ ’
; ]little, like. such a éma 1 thing° ‘
: | , &
V: I guess so. R " - | < L '
R: Not becauséait'ﬁﬁhqt math, /
R:. /but because it's so little. - ‘ ) ) R
4
“ -
. : ] - - 4 . - § ‘
V: .1 guess so. I[. . .}/ ‘ o .
R: Or would you[. . .1 Am 1 putting 1deas in your headzhere,ni ‘
that yoq'disagreevw1th, rea11y7' o .Qa.’:{.-_ e
V: Umm, &ayﬁe it's beCéﬁée[i . .}it ‘was. done 1n mq head.énd :{
I didn't have to do*it, but I d1d » R X
R: 0.K. Rather than on é‘piece of paper, an%[.;i‘;lﬁi 2
V: Uh-huh. R ‘
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. ‘ _ * .
R: It hasn t chenged you in terms of thlnking that it's’ no

longer math, but it's added to[. -. ]/ 0. K |

Do you remember|. ...} Well, back to that Background- .

Sheet. I L “ ' . =

S A o o
Vi Uhihuh. . | o ﬂ e

R: Do you ‘also remembet_r asked for your opinion on where
, . Py b

*“you puts 'yourtlf[. - _‘

V:s Yeah. {*]

R;.]es["."]you ow. Doﬁh here [on sﬁeet]. "0.K. now,

tth 1s at @he b gannlng of November 51 said "How‘goodaa-
student academically do - you con51der yourself to be’" and °

\

s you said GOOD : And "How good a student in. Math do you

-qonsLder yourself to be?" rThls was based on what you
P : 2

*jme . thought_about yourse}f back then at the beg1nn1ng of:
v-NoVember. and you said»GQOD as well, Jost a-questign:'
If I were to ask you that;.as I Qould, right‘now;‘where

. -

;goold you put yourself?

~.V: Unmm, GOOD.

-

“R: Same plate?

R: 0.K: 'Aetqally I’shOuld:31We~§ou‘a blank‘gheet,'but'yhat

o

basis-do you ueevto‘decide GOOD? Are you usingfyour v



- o

R:‘Apd that's basicaiiy where you fall?

lg‘“ .l._ | N  ' ‘. - _ | g5

interest, or,-you'ré'able to do things,'orv!our;ma;kg.~ot

<

" what kind of[. . .}/

.V:'i dbuld say[. . .]Seveﬁty—fivélto‘é&ghty—fivewis GOOD.

Voo

"V: Yeah.

" Personal note after the interview: Sometimes I felt I was

 pushing her into a posi;ion;' Doeé she really agree?



