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*ABSTRACT. -

_r‘

experienced an eleﬁentary mathematics‘curficulum‘and instruction course.
- % :
Data rollected from five @ain participants as weli as from all 180

s. Wk e

students enrolled in the .course gawe (ise to descriptive themes.';'f

Getting Through the’ Course\addressed the needs and expectations

)“ z '
which—are ‘asgociated with being‘ ,student._ Most students began the term
\ ’ ' ' 4"‘ . & :

eager to learn how to teach mathematics, but as time passed pressures

of the compressed term, class size, the assignment and tests soon began

to cause concern The major source ot stress was evaluation procedures

Feeling Prepared to Té!ch represented an important goal though

;.:

what was perceived as necessary to gain confidence differed among

¥ e

students" Some felt that they needéﬁvto learn more mathematics and
improve their own skills, while others believed they had an adequate‘

¢
understanding of the content but wanted to know how to teach it. .

I ,‘.., . _ j .
Students who had experience tutoring, giving private lessone or helping

l their own children learn often felt they already knew how to teach,

while others felr like zbeginners. ',‘»

Looking for Modeds described how the students looked both to former

N PR ‘-,.k- B

. .teachers and the instruptors of this course when forming their own. self—

- 1
_.7 EREN R

O g ,
images as future teachers.: They looked for, models for lesson_

I' Y

presentatian; interaction with children and colleagues, and methods of
\i . O ‘. .
R

4 )
IRt N



st : §

managing their classrooms. On the basis of their perceptions, they

. . . . . ¥
aspired to emulate those qualitiés and behaviors which*they admired and
eschew those traits and practiyes which they  found objggtionable.

Learning andicggproi were powerful and consistent themes 'in this’

study. Beliefs about‘cont:ol were often_implicit, and even wh;n
}identified were difficult to overcome. From a holistic learning

perspeq}ive,fthé students learned that learning takes timé,»iﬁvolves
S . : ‘ . v
_risk} can occur collaboratively yet be unique, requires motivation.and

‘

. reauiness, and that understanding one's own learning has i ications

3

for udderstanding how children learn. - - ° N :

 ' ‘As a descriptive case stud;; understanding was the major goal.

]

- $pecific recommendations were not made, but awareness/of the themes and

fwhat gave rise to them could enhance sensitivity for recognizing them:in

‘other situations where specific circumstances may vary.-



&

‘suggestiéns; ¢ -

-«

» NOWLED(C EMENTS

L

I wish te re »n-d mv ar - recitic- to all those whose time and -
efforts haves cort .. .4 s stady: 4 - -
To Dr. %. Alien Neuf~ld.!1, dvisor and chairman of the supervisory

committee, for his ruidan e a 1 support;
J
. To Dr..Daiyo Sawada and Dr. Therese Craig, who, as members of my
supervisory committge, offered encouragement and'édvice;
io Dr. Margaret McNay, fof her helpful comments.and advice;
To Dr. Bruce Har£§son, for his thoughtful questions and comments;
To Dr.lMyer Horowitz, who prodided support when I was preparing my
proposél; v
To Patricia Fenrich, a colleague and friend, who provided valuable
assistance and moral support;
To Ann Anderson, for three years of sharing and .friendship;
To.Jim Anderson, Brenda.Gustafson, Ruth Hayden, Bonnie Shapiro, Jan
Vallance, and all those who shéred ideas and offered helpfﬁl

B

To all the sfﬁ&aq%s in ED CI 216, especially rhe main participants,

.who must remain anonymous, bu:\without whose parti. sarion and support,

the study would not have been possible;
v . .
To my husband, Jerome, and my children; Lisa, Steve, and Thomas for

their continual understanding and support.

vii ? .



CHAPTER

IT .~

III

IV

L 4

TABLE OF CONTENTS

INTRODUCTION . . . v v v v v v v e vie e v e e e e 1

-

REVIEW OF THE'LITERATURE . . . . . e ' 6
Preservice Mathegéticstducation e e e e Ei.‘;”. . 7‘6 j
Preservice Elementary EducationA e e e e e .‘. . e . o7

Transfer of Training . . . .‘. CP e e e e e 9,
Perceived Needs . « « v v v v v v v v e e e 11
Needsfor Student Choice . . ... . . . . . . . . .. 13
Need\for De§gripc1v; Study . . . g

THEORETTCAL FRAMEWORK . & + « + .« « o o o o o o .1
Pe}cegfion and Learning . . . . .. ;‘. IR 17
Teacher as Researcher . . . C e e .':‘1 e P
Cultuf; and Ethnography . . . . . . . . : e e e el 25

DESIGN OF THE STUDY . . . . . . ... ......... 28
?urpqse of the Study . . . . . . }l. e e e e e e e ., ‘28

Significance of the Study . . . . .‘. e e e e e e 29
Setting of the Study . . . . . . . . . . . ... ., 30
Selection of;Participants e e e e e e {/ 32

Data Collection . . .. e e e e e e e e e e Q e 33

Seminarsg & . 33
Journélé, = . . 33
Intervieéé . i.. . . . . 35

Reliability and Validity . . . . « + o v v v v v . .. 136

Reliability . . . . . . . . . . . . v v v w. . 37

viii



CHAPTER

&

v

¥

Validity . . .

S
N L , k4
ANALYSIS AND DISCUSSION OF DATA™ . .

. ) j :
Student Themes . . \ e e e e e e e e
. L

.
-—————

Getting Through the Course . . . . . .-
Workload .
Class Size . . . . -

LY
Lectures . . . . .
-~ Seminars .

)
Assign e e et

w
- Term Tests . . J .

-

General Evaluation A

{
Feeling ‘Prepared to Teach
. v .

r

v,
© Mathemaricg.Background . . . .

- > Goals and Expectationss. .
Textbook . . . . . -
Leftures e e e
Seminars . . . . . . . . .. 3

" Looking for Models..

« Former Models . . . .

Developing

" ¢ Student Reflections
\

Researcher Interpretdtions .

Learning and Contro{ . '\iv'

Implicit Control

o7

64
65
69
7%
75

76

81
83
&7
90

90



CHAPTER - o . PAGE
T g?zgkiﬁgséec R N 1 . Ss-
Risk®. ‘0 . . v o .. 97.
. . . ®
Time and Continuity ... . .~ e e e e 98 -
Collaborative Lear&ing . e e g\§~fﬂ. . 99
Individuality. A e .i. ?OO
? - '.J"‘ .
~ Teacher Control ~ . e . ?:7 . .. 103
) - .4 -
A Learner Control ... . e e e e e 106
. : @ ~ '
- *Motivation . . L . . 107
( ° Learning to Teach ._J;; . 108
Learning to Learn . . . . of- . 110
Understandiqg How Children Learn . ) 112
o ' - Writing and Le?rning‘. ., 114
Researcher Reflections . . . . . . . 116
V1 IMPLICATIONS AND FURTHER RESEARCH : 119
" Implicationg. . . . . . 119
- it
Further Research . . 126
REFERENCES . . . . . . . . . s . : 128

APPENDIX 1 ED CI 216 Course Outline .
APPENDIX 2 ED CI 215/315 Coutse Uu!?ine‘.
APPENDIX 3 ED.FI 515 Course Outline .
APPENDIX ¢4 Infogﬁe& Cons#nt Form
APPENDfX 5 Lab Summary She: -

’ Q‘APPENDIX 6 General Consent Form . . . . .

APPENDIX 7 Journal Excerpts .

‘ APPENDIX 8 Course Evaluation e e e e e .
3 Y

-~

S 5 e
7

134



CHAPTER I

. , L
. . . INTRODUCTION . "(
P ' ' . 4

v

- . . ‘ ' . @ ﬁ
% typical day in the fali t;rm for Bob begaﬁ at 5:00 a.?(ﬂ when he
rose tq;aelivef the morning newspaper;w\ﬁe-then'ré:urned home to help-
his wife; whom he saidnédrked “more than full time" as a nurse, to get
their four children up and of £Fto schooﬁ; Next he headed for the

university to begin a full day of -classes, himself. "~ Bob was in the

<

midst of ;Nbaréer change. > experience included nine yearsuof

™

police work, followed by 1 dependeng employm@nt in business and sales.
' . : . EX)
The unstable econom him bac® to univérsity where he previously had

obtained a B.A. in history, énd,-aﬁ the time of the study, he was

entolled in an afterk\degree program in.education. - He had chosen to

-

become a téécher because N\in his words: "I“enjoyed working with my own

children and I knew I could teaéh.\\i was fairly good at sales, and

. 1 : - V( 5 .
selling and teaching have a lot of points in common." !

Helen, a mother of three school-age children, had wanted to be a

teacher ever since she was little. She ‘marriéd when she was very young,
o ¢

and then-moved to Alberta from,Onfﬁrio where shetwas born and educated.

K : N N
Though she "cut" her education for a while to stay at home with her

. 2 .. . 9
young childreén, she acknowléﬁged the desire to teach school'had_"always

been brewing." She found it quite difficult to return to stud ng, but

|
e

¥ .
had been inspired by her own childreén's teachers and the encouragement

("



of her husband. Helen was very fond'of children and admitted: "This is
‘my way of always having them around, especially the little ones." |

ia!iﬁb Lorna grew up in Northern Alberta. She g;gan university at a
different institution, and haua hoped.to transfer to the French edncation

" faculty, but decided that her fluency™n the French language was
insufficient. While her parénts had spoken French to her as a child,
shebu3ually responded in English, and did not consider herself to be
fnlly bilingual. Having completed only minfagl mathematics requirggfgzs
in <h{gh school, Lorna.hadrsince upgraded in-this area. As she had an

4. A .

understanding instructor and a succefsful experience, her confiklence in
mathematicé~increased significantly, but she St1l11 had some anxieties.
Registering at the last minute and adjusting to a new campus made the

- term hectic for Lorna, but she adjusted well and felt positive about
becoming a teacher.

Raised in a nearby county, Dianne moved to the city prior to .
attending high school. She had pnsitive feelings about her own early
deuca;ion and was very ercited about the prospect of Fgaching, hopéfully
at the upper eleménta}y levelf Dianne studied the violin‘intengivély
for ten years, uon)ezthing which she, regrettably, let slip when she had
begun the B.Ed. program at the university two years earlier. She-'had
somé ekperience teaching violin privately, and felt that music would be

I

a difficult subject to teach in school. She contended that she was.
willing to, teach "anywhere in Canada" for a year or so after graduation,

and then hoped‘to travel and teach overseas. Dianne lived at home and

-had a younger sister andwbrotner. : .



Jennifer; in the third year of the‘B.Ed.vprogram, remarked thatlshe
"wouldn't rather be anywhere else right now!" Following hiéh school,
she went .to Lake Lou}se where she spent a vear as a ski mechanic 'nd two-
summers at a back country hiking Ledge. She reali; did not consider
becoming 5 teacher until grade !1, but was quite serefthat she had made
the right choice. -Reised in the city, Jennifef 1ivéd'at home with'her
family. She was very fond of‘hef nine-year-old sister, eﬁd took agy
actlve interest in her sister's mathematics learﬁing.' .
These profiles suggest little support for tgﬁ notion of there being
a typic.. lementary education student. Indeed, éheirvpurﬁose is to
Suggest the uniqeeness of each person entering the program. These ‘KL

peoplé were but five of the 180 students enrolled in ED CI 216, a

4 2

curriculum and instruction course in elementary mathematics education,
that was the focus of this study (see Appendix 1 for course outline).
"An outside viewpoint may be that all the students enrolled 1in this -
course shared a common experience by attending the same lectures,
participating incth% eame tests, and preparing assignments based on the
same seminars, readiﬁg t ame textbook, writing the same tests, and
preparing assignments based on the same predetermined criteria. This
Viewpoint, however, presupposes that the experience could be described
objectively1i§ven though individual interpretations may have varied.

But there is no absolute objective or standard experience against which

each individual experieﬁee could be placed in'compariéOn. No matter
-hich account would be taken to be such a standard, it would have been
conceived from the unique perception »f the person who related it. That

" which was attended to, that‘which was perceived by any 1nd1vidua1, was



influenced by the ur wo-ld-view of that person. Perceptions were

influenced bqth ir  _c¢i'l  ~urough pre—conscious sensing as well as_
th?oﬁgh explicit at --iing.

| This_is fot to say that émong the'individual perceptﬁons thefe were.
no‘commonalities. The experiences of tHe students were indeed v

interwoven and every individual was a part of the éxperience of each of

¢
the others. Common threads emerged as patterns within a cbmposition
which both prese{ved gnd complemented the unique. The refgkionship
between the individual and the whole class was co-constitutional rather
than comparative.

A traditional research approach would have assumed that certain
facets of the course such as the tests or the lectures were the same for
all the~student;; and that, given these c.ntrtlled factors, other
variables such as change in attitude or achlevement could be measured.

Deviances from the norm would then be attributed to other uncontrolled

faétors. A phenomenological stance, on the other hand, would assume

-— — .

that all facets of ‘the course were individually perceived and that these

unique perceptions wo:'d have influenced aﬁy measuréd variable.
O .ot : '

As an instructor, my purpose in this stﬁdy was to gain some
understanding of the unique perceptions of the students as they
interpreted their experiences in an elementary mathematics curriculum
and i&ZETuction course. To see through the eyes of the students, even
though it may be but a glimpse, woula hglp m; to respect and‘appreciate

their individuality and to help them to grow as learners and future

. A .
teachers. 1In this study, perception was equated with interpretation of
\ Q

.



egperience, and was assumed to be unique %or'each person. In this
sen;h%héié terms percepgion and experience were used interchangeably.
Throughout the gtudy,>;hemes emerged from both the individual and
the collective experiences oi‘the students. Ihesé themes provided the
bases from which I wrote the students' stories from their point of view,
as well as the bases from-whiéh I, as an ;nstrdctor;researcher,

interpreted these experiences with respect to instructor-student

relationship and holistic concepts of learning.



CHAPTER II

REVIEW OF THE LITERATURE
\ .
The generakoliterature of préservice»matheﬁétics'education and
preservice teacher education was explored. The purpose was to discern
the signiflcance of investigating preservice teachers' perceptions of

curriculum and instruction courses, and to consider related issues which

might be uncovered in the process.

Preservice Mathematics Education

A few definite themes have quured through the past 30 years in
preservice. mathematics éducation. The most prominent are educators'’
anxieties about the mathematics ébmpetency and the attitudés towards
mathematics of bréservice elementary teachers. Because their
mathematical backgrounds vary greatly, they likely come to curriculum

)
and instructbon courses with diverse needs'and expectations. This poses
a ﬁroblem for instructors.who wish to address these individual
differences, us;ally over a short term, without putting undue emphasis
th content.

Experimental studies (Dutton, 1961; Flexer, 1978; Hunkler & Quast,

1972; Reyec & Delon, 1968; Sovchik, Meconi, & Steiner, 198Li Squire,

Cathcart, & Worth, 198la, 1981b) have mac. Emportant contributions to



-

: Eﬂéé?éﬁical~kﬂé§iédge; substantiéyGZ;\;;EQ?articuiar factors or
sett;ngs can influéﬁcg fhé 1mpro€emept of competency and attitudes. In
some cases, coqjectures have been offered to explain statistiéall; non-
significant results e.g. (Flexer, 1978; Rey; & Delon, 1968). While
tﬁeseAconjectuqes may be valid, they are interpretations of the

.

researchers whose viewpoints were external to those who participated in
) 4 -

the studies, and they usually have been made after the studies haﬁé been

completed.

{

%

least as important as what mathematics they can gé. Without underﬁiniﬁg
the significance of general and specific competencies, insight into more
fundamental perceptionsvmay provide a framework for both presentatio%
and evaluation of content.

Attitudes towards mathematics probably are not sep;rable from
competency in the éubjéct, and they.both may be tiea to the way in which
mathematics has been learned. UAn understanding of prospectiv; teachers'
anxieties and their pefteption; of these anxieties may provide a ¢
start%ngupoint for instructors to help“build confidence. This, in turnm,

could provide a model for the future teachers to deal with children who

experience frustration when learning mathematics.

Preservice Elementary Education

%

-

‘Efforts to improve presérvice teacher education programs have
frequently involved practicing teachers, often those just beginning

professional teaching. They have been asked to -look back on thelr

Prospective teachers' conceptions of what mathematics is may bé;at =~ "



<

iﬁitial prepargtion and indicate what, on the basis of their present
expéfience, they felt was most valuable and whatiwés missing in the

‘ﬂ}rogram. ‘ ) \
) - N\

Koehler (1985), in a recent review of preservice teacher education
research, foﬁpd that practicing teachers generally felt that thef were
iﬁsufficiently pr;paréd in classroom management, instructional
strategies, and other ,special pedagogical concerns. She doubted
however, that teacbers would -ever feel fully prepared for the reality‘of
the ciassfoom, régardless of thelr preservice training.. Simiiarly,
Schuttenberg (1985) reflected the viewpoint of those féacher‘educators
who question whether teaéhers could ever be eqﬁipped with all the
; knowledg;‘and skillsmdeemed necessary'by‘critics of teacher education
programs. . L . : .

bLasley (1980) rerourted the results of a year long study of fi?SE_
ygar teacﬁers' belief: ab .t teaching;‘ His concern was that beliefs,
which' are acquired from parents, peers, teachers, neighbors, schools,
observation, and folklore, usually persist unmodified unléss
intentionally or explicitly challenged. Three common beliefs genérated?
were fas folloﬁs;fﬁgegchiAg is a rewarding and fulfilling career;‘teacher
education coursé;/do little to prepare teachers for the real classroom;
aﬁd people who like children are effective teacﬁers. Lasley said that
preservice teachers should challenge their own beliefs about teaching by |
colleeging evidence %pr-ayd against them. Utilizing research reports,
profeSsional‘journal artiéles, intefviews with classroom teachers, and

-

classroom observations, they should develop and defend a set of belilef
. Y . .



-

statements .about the nature of teachers, teacher education, and the’ _‘w ~

~elassroom. -

Ee .

. - . . '._\‘ . T B
i..w teachers can provide valuable input for preser¥ice teacher
- . s (‘L, .' .

9

professional practitioﬁérs. Thelir perspectiQe is;changihg; the conpext- s

of their present experience is primary, and théy evaluate their initial

training in view of how it gives mean&ng to cheir current'reality. Thit o

@

which they now consider to be most valuable may not be what they
attended to earlier. An understanding of.how preservice tzgéhers

interpret their program as they are experiencing it, may reveal channels

cv opportunities qu helping them appreciate the significance of aspects o

of the program which they might otherwise devalue.

8
\

Transfer of Training

Evertson, Hawley.and Zlotnik (1985) said researgh 1ndiéatLA th%t,
while many teaching behaviors or»skills learned during traini?g’are
evident during student ;;aghing, they often do not transfer to the
classroom when professional teaching begins.

\ Koehler (1985) said tha; the links between teacher education
programs and teacher‘beha"ior are difficult t; establish. Copeland
(1979) and Doyle (1977) borh addressed the concept‘of‘"classroom
ecology," which 1s believed to have greater impact onlstudent teacbers'
vhan does university téaching. Veenman (1984), iﬁ a massive revievidf '

research looking at gereral attitudes towards teacling, found thatf.”‘

éducation students experience attitudinal changes in the course. of

“education programs'bgcause they are living :he.eiperienc;fof becomiﬁg ;ffﬁ

3
"



"
} béééhing teachers. They tend to ﬁe idealistic, progreséive, or liberal
1‘dufing their preservice ﬁ%ége and then be;ome more traditional,

' th;ervative, or custodial as they move from student‘teéching into their
own'glassrooms.

;This.hypothesis was.not new. It had been challenged earliér by
Zéiéhner ahd Tabachnick (1981) who asserted that, while it had becomela
commonly acceptedlview, there ;kisted alternative interpretations of the
dafa. The>popular notion was tﬁat the conservative influence of the
scﬁools wipedAout attitudes developed during teacher training. One
aiﬁernative explanation suggested whs’that univergity teacher education
has little impact ;n-attitudes ;nd does not in fagt liberalize. The
gﬁmulative, often imﬁ}ici?, and usually conservative .conception of
teaching which derives from personal experilence isﬂperhaps gemporarily
‘ pf‘éupérficially submerg:d during college years, and then quickly:

recovered with school experience. Another possibility offered was that

. -

) . ‘ \
" teacher education actually reinforces traditional ideas; that while the

. theory expounded 1s liberal, in practice, the ;ransﬁission of
’
information model predominates. The authors said there 1s'a need to

.look more closely at the form and content of teacher education and study
e

B

fhe role it plays ia influencing prospective teachers' professional
perspectives. > 1

Not only does the context of student teaching experience appear to
influence the transfer of knowledge and skills from préservice education
but the context of this preservice exmerience itself may be crucial as

~

. ." .
well. There may exist subtle inconsi3tencies between the view of



=

learning predicated by teacher educators and that which i{s practiced in
pre;grvice classes. These variances, which are uhlikel; iﬁgentional;.
may be both pefceived fmplicitly and practiced implicit¥§ by the
prospective teacher. Such tagit knowledge .can be uncovered, but the.

context in which it is fearned camnot be disregarded.

3

N S

Perceived Needs

5;
Fuller (1969) wfote'that prospectiVe teachers experience conflict

between their perceived concerps for survival skills and’practiéal-

techniques, and the theoretical nafjure of their courses./ﬂGilliss

3

. ¥ 4
(1981), writing with respect to ducatigpal/foundations courses, said
’ -

the problem 'is that they are offered at a time when prospective teachers

are more conierned with gaining minimal teaching competencies than
. ,

considering theoretical or philosophical aspects of education.

Katz, Raths, Mohanty, Kurachi, and Irving (1981) talked about the

"Feed-Forward Problem" of preservice training. Educators give

I

‘prospective teachers answers to questions they have not asked and
probabiy will not ask until they are actually teaching. This may cause
teacher education students to resist certain learnings while taking

courses, and then later complain that these same learnings were not

offered or not given enough emphasis. n

v
“

Book,; Byers and Freeman (1983) surveyed students in entry level
education courses. Eighty percent had first hand experience working
with children- as camp counsellors, teacher aides, or- Sunday School

teaghers. They selected on-the-job training and supervised teaching

11
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rience to be the most valuable sources of professional know.. e, i‘

\
< .

much more beneficial than preparation iﬁ thelr major ffeldfor coﬁrses in
instructional meghods. Rated even lower were educational‘psy;hology
courses, persongi exﬁeriegce, self-directed reading in education, and
educational foundatidn couréeé.’ The reseaq;hérs were concerned that
students' expectations would af%éct ;heir participationrin theseAagﬁects
of the program, aﬁd wquld be difficult tp)overcome.‘

Sears (1984) qgnducted“a 2-year éthnographic study to investigate
fhe frames of referéncevheid by students and teather educators éowafd

the undergraduate teacher education program. He found significant ~
|

differences between thé peréeptions of faculty and prospective teachers

fegarding the quality agd effec;iveness of teachér training.
Koehler (1985) offered two p6;sibilities for increesing the

relevance of preservice coursework. One was that tea;;er edﬁL;tors must

find ways of helping students develop ;chepa;_in which they can store

various techniques and strategies so that they can later bé rgtrieved

and used during aétual teaching. The other was that, perhaps,

preseryice preparation should conside:xa very different’conception of

the kngwledge and skills which should be acquiredl She said there is a

neeg_to know more about the cognitive schemas which prospeCtive‘teachers

acquire as they experience t;acher education progfams. Vaughan (1984)

€

recommended that both tedchers and teacher educators, if they are to
N .
imprave the quality of teaching, must understand and address certain

factors, notably the issue of teacher and studenéyexpectations and

perceptions.
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These reportsiunderline the need to consider the perceived needs
and expectavion:of prospectiﬁe teachers. Recognition of where these are

: NP ' ) . ?
incongruent with the aims of preservice courses can help teacher

‘educators to be prepared to dég%;with them appropriately.

N -

Vaughan (1984) said that the, content chosen by teacher educators,

and the mgthods they use in preservice classes, reveal significant%
: . CF
biases about teaching and teachers. Cadenhead (1985) distinguisheb

H :
between the idea of having preservice teachers become more involveh in-
personal development, seeking and organizing for themselves thing§:that\

l . < !

-

affect learning, and the poncept of having tﬁqm shaped by a
predetermined~competency-baued program. While there is need for a
structurg to help prospective teachérs_synfhesize content and
methodé.ogy, ultimately their methodé mué( be personally faéhioned.‘ He
said éhey ust experience discovery and make connections for themselves
rather than be receivers of thoughts and information; and they must .
accept the responsibility ;pich accompanies‘freedom of thought and
practice. This idea is not new. Dewey (19%6) objected to teacher
education programs which handed out recipes and models for teaching;
«h practice, he cautioned, greatly discredits pedagogical theory.
Schuftenberg (1983) warped that programs that é%e heavy with
~ :
compulsory requiremerits, that have a low level of 1éarni g, and that put

grades ahead of learning, make learning distasteful for preservice

teachers. He affirmed that in order to gain satisfaction from le
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v P
they must be enccuréged to set their own goals. From a futures

perspécéive, Tafel (1§3&*Psaid there are contradicting assupptions
: By .

1

between tri%itional-agd futuristic views. The former orientation has
been that of trainers passing on infofmation\ko trainees while the

lattérﬂbosition nécessarifﬁ%sees education as a personal quest for
I =)
informatioﬁ.- Horowitz and Sigas (1970) 'recommended that the opinions of

preservice teachers, because they are based on recent experience with

both the theory (through coursework) and practice of education (through

. —_ %
student{teaching), should be given considerable attention.

Cohen (1983) said thét“breservice teachérs, in\atfempting to meet

. S -2
- course requiremtnts, develop strategies based onifhe?k\perceptions of

-

LY
what the instructors expect, and put pressure on the instructors to
- B - 1

place enough constraints on assignmengs so that expectations are easily

met. This promotes confo;mity,and dependence on the goals 6f the
w A
Enstructors. ’

Weininger (1979) asserted that the student who,hchieves the best
grades and:who can expegt to gét the'best teaching references from an
instructor is oné who at ieast appears to comply with that instructor's
style of teaching. This at:itude.makesllittle provision for helping u-w
‘teachers translate theory intc new or originél practicés.

Zelchner (1983)'posed some questions,zconsideration of which he
felt was crucfal for élarifyiﬁg the focus of teacher education. These ;Qéf
questions addressed the éxtent to which the teacher education cur;iculum

should be determined in advance or be responsive to self-perceivedineeds

and concerns of E

!

ospective teacher, and the extent to which teacher

Fr3



educz ors =h d attempt to influence prospective teachers' constructs,

. ///—\‘//
fattituce and‘underlying assumptions and values. -
. / - C
These views concerning course goals have important implications for
) . <. . ’

preservice education. A descriptive study'of preservice teachers, as

"~ they®are involved in a mathematics curriculum and Instruction course,
could provide some insight into how they interpret their experience, and

héts they respondvto the gofls of the eourse, A number of educators have

indicated the direction‘suc research should take.

Need for Descriptive Stugﬁ s,

“he Research and Development Agenda in Teacher Education (Hall & .-

Koehler, 1979) was established to delineate and give priority to -

crucial, researchable issues in teacher education. One of the
parameters ldentified in the recommendat fons resgiting from this project -

riptive regearch (to

was: '"A heavier emphasis should be placed on des
. 1

Umlerstand a phenomenon) as :a complement to improvement regearch

[

(designed with intended impact on practice)vin order to proﬁide a
vsufficient Base for conceptual and theoretical work" (p. 111).

4
°.

_ Various teacher educators have recommended that studies of a

.,

'deécriptive nature will besf facilitate gnderstanding of what is

actually happening in preservice claséés. ‘Champion (1984), in calling

for fu£ther investigation of preservice teacher education curricula,
K-5ugges~ped that a more complete picture of preservice ééucation cuiture
' éould'be sought shroagh participant obserations and individual case

studiéi:ji;ﬁducation courses.
‘ sy



Lanier (1984) said there is a clear need for research and

development ajimed at imprqving preservice teacher education, and advised

s 9

that d4ound descriptive researchArathervthan experimental study would be
the most beneficial way to get such efforts launched. Koehler‘(1985)
Iegrettei\that 1ittie.is known aboutbwhat actually goes on in preservice
classes as such deseriptions are rare. She proposed that there may be a
greater relationship between what happens in teacher preparation and
teabhing than 1is coqmonI?\gppposed: "We need careful descriptionswof
pregram,;method, and classroom processes, and their effetts on studeﬁts

before attempting to significantly alter existing practice" (p. 28).

.

Koehler (1980). asserted that becausg teacher education research requires

extensive conceptualization, descriptive research should be emphasized

e

initially:

Descriptive research can provide us with an understanding of the
contexts of various types of teacher training programs, on the
-forces which cause Téachers to change--some of which may not be
related to teacher training but to, for example, adult development
phases, and information on what teachers actually learn from
teacher training programs. The latter will be extremely important
for criteria setting and measurement, as well as program
.improvement.('(p. 494)

Preservice teachers' perceptions of mathematics curriculum and
instruction courses are not widely known; a'literature searéh revealed

Y

- not one ‘article or* ‘research teport which specifically addressed this

,matter. «Thefefore, this phenomenon is the focus of the present study.

16



CHAPTER I1II
THEORETICAL FRAMEWORK .

Perception and Lgarning‘

.In this study, perceptiﬁn is.defined in tge ﬁhenomenological sense
as the process by‘;;icg the surrounding world emerges as‘meanihgful..
Misidk and Sexton (1973) state that the success of the phenomenoiogical
method in the study of percepéion 1s widely recogniéed. Theoretically,
the perce;ver is not separated from the perceived and the relationship
between the, two 1s the structure of perception. McConville (1978)
discussed this structure as a bi-polar squect—qorld relationship. He

~saild: "When'a phenomenologist performs a structural analysis, he looks
for the dialectic;l organization of experiencing-behaving subject and
pﬁysical-social world which essentially defines the pbeﬁomenon in
question" (p. 103). - .

Merleau-Ponty (1962) believes that the esFential feature of
humankind 1s the dialectical relationship.or dynamic interchange between
consciousness and reality, and ig achieved aﬁd réf{ected in the
perceptual process. For him it is the starting point for the study of
human befngé and the world. | )

In the phénomenological method, a phenomenon 1is approached on its

owﬁ terms in order to understand and articulate 1its intrinsic

r



organization as'if unfolds in a context or life—wo?id. This life-world
or Lebenswelt %s.thé starting point for expefience; it is)not external
to or seéarate from the person wg; is living it. The Lebenswelt as the
foundation for reflective thought‘is of a prereflective nature. Valle
and King (1978) explained: "In thils way then, the Lebenswelt is both
independent of knowledge derived from reflective thought processes, and

yet, being préreflective (before-reflective), it is also the
indispensable ground or starting point for all knowledge" (p. 11).

Meaning comes through consciouéness{ef our Lebenswelt which is
“initially knogn at an implicit level. As we structure this experience
‘through reélection we can make our meaning explicit. Syﬁbols and
language are inyolved only at this stage.

‘Human science does not explain experience through linear cause and
effécc,vbut begins with one's lived experiénce and one’' s personal
intérpret&tion thereof. To understand' a phenomenon one must try to
withholq on;'s precorceptions of that phenomenon. This process of
hbracketing" begins by acknowledging one's preconceptions and making
them explicit. As mofe presuppositions arise, théy tob must be
bracketed. Bracketing is, in effect, a»never—ending reduction of
experieﬁce by recur;;ve re-examinafion of assumptions.

Addressing this notion, Glorgi (1970)‘said that the best way to:ﬁg
protect agair "t bias is for the viewpoint to be made explicit. The
presence of bilas itself is not what invalidates data, but rather it is

@

the extension of this bias to situatior where it is not relevant. He

explained: 'Precisely because man is always in a limited situation, in
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&

a perspective, we feel that an engaged attitude which acknowledges such

a perspective is a more accurate description than an 'objective' one'

p. 189).

)' -

From a phenomenological stance, efforts in this study to explicate

qﬁe perceptions of a group of preservice teachers began with an

eliciting of their unique viewpoints as they experienced (in this case)

an elementary mathematics curriculum and instruction course. The

—

personal backgrounds with which the preservice teachers entered the

Cox
(e

‘K*couréé influenced their perceptions of the experience. Through both

spoken and written dialogue, my intent was to act as a catalyst tc .

\\\\enable the prospective teachers to identify and examine their own

—

expectations and biases. In order to see through the‘preservice

-

teachers' eyes, I did not attempt to predict at the outset what would be

<

significag? to them. A meta-cognitive awareness of, and sensitivity
my personal biases, helped me identify and bracket them as they

surfaced. The.view of perception in this study did not allow for pr

to,

ior

identification of all potential biases, but it required that both I and

the preservice teachers constantly monitor observations and

interpretations. 4

f

For :hie four years immediately prior to this study, I taught the

- mathematics component of the courses ED CI 245 and ED CI 315 (see

, Appeﬁdices 2 and 3 gbr course outlines). The content and goals of;these

components were comparable to those of ED CI 216. During this time
formed certain p- ‘eptions of the’ students with whom I interacted.
three successive terms I conducted informal surveys of the students'

expectations of a mathematics curriculum and instruction courge. In

I

For
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each rase, the students indicated tﬁat, predominangiy, theylhgped to
learn teaching methodology. The data also iﬁdicated that ﬁ;ﬁy found
mathématics difficult and held negative attitudes towards the subject.
The latter findtng was,consistent with the general literature of

—y

preservice mathematics teacher education. >

¥

1 felt that many of the students were competitive and anxious to
conform to my expectations when preparing assignments and studying for ~
tests. I also felt that many students who began the course with great
mathematics anxiety d;veloped more positive feelings aftef participating
in concrete learning éctivities which eﬁphasiz;&~un4érstanding rather
than rote symbolic learning and application. I beli;ved that the

o
majority of the students wefe sincerely concerned about helping children
learn mathematics ana making i; an enjoyable experifnce.

As an instructor, I knew what goals I believed were-impbrtant and
planned lectures and activities which I felt would help students attain
these goals. What I did not know was how the students ﬁérceived my

- .

goals and whether they truly shared or- accepted them. 1 wanted to view

the course and construct the experience from a student perspective. As
ol :

[

an instructor, I could not deny my own perspective, but hoped that by
establishing a trusting student-instructor relationship the students
would be able to explicate and share their perceptions.

Consistent with a phenomenological approach to perception are
holistic conceptions of learning. For example, Colaizzi (1978, p. 125)
identified genuine learning as: ''that activity whereby the learner

extracts from his¢learmned content, which is a meaning-idea of which he
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had no previous knowledge and which he posits as true."  Genuine

learning cannot be preprogrammed, nor does it linearly connect cause and

‘effect. When it occurs, there is a total modification of how an

individual's life-world is personally interpreted.
Similarly, Osbornme (1985, p. 195) discussed learning as "a change

in world view", which he described as "a broad holistic, physiognomic

process." While a change has a profound effect on én individual's lived
experience, it may not be observable to others. The process is one
which modifies existing world viéws; a changed view is not totally
1{ .connected from the preQious oné. This concept of diification is
congruent with the notlons of reflection.apd recursion suggested by
Sawada and Olson (1986). Recursion implies thatkeéch state of being is
a Fransformation of the previous state: recursion is the process qnd'
each new state is the reflection or producf.

The conceptions di;2ussed so far convey ‘the need for readiness or

intention to learn or let go of old views; and théﬁchange, once

completed, is irreversible. These notions are also features of

Dabrowoktd;>(1964) theory of positive disintegration, a..d of the personal

construct theory of Kelly (1955)
N

These examples aré but a few of a growing number of holistic

&

theories of learning. They all represent recent attempts to portray
learning as a qualitative process and are intended to complement rather

than displace traditional behavioral afid cognitive theories of learning.

While diffetent terminology is employédi:these theories do share certain

' \
characteristics.
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Holistic learning is not simply linear ar additive, but is a
A'qualitatively differegt way of beiné and knowing. The process 1is
irreversible and continuous throughout an indiyidual's lifetime. It can
'nei;her be measured nor controlled from outside fhe learner, and for
eaEh person t%e learning is.unidﬁe. Each state implicitly influences
what a person perceives as the truth. Once order is established, there
is a strong tendency for preservation. The existin% order attempts to
make new Information fit in. When contradiction is'sensea, ;he(téndency
is to reject it, and thus a person maintains security of basic beliefs.
When oppasition is strong enough, a person ma7v choose to challenge'the
exiéting grder by making it explicit and scrutinizing it. If the
existing ordef is then foﬁnd inadequate, it must be rejected. This can
be a precarious experience because letting go of a belief meaﬁs
confronting confusion and uncertainty.

While éhange may appear to occur suddenly as the result of a
specific experience, in fact, such an expe}iedce would be a climactic
point in the process. The order which characteriées a ﬁew stage 1is not
totally discrete from the preceding one, but a quélitaﬁi&ely-different
reordering or reconceptualization. These holiétic charactefistics ;f
learning go beyond‘conceptualizing lgérning as acquisitionlof

information, cognitive organization, and memory. In this sense, they

allow for what may seem unexplainable about the uniqueness of thought.

a



Teacher as Researcher

According to Simpson (1966) the basis for rational change in

teaching is self-evaluation. This entails a systematic allocation of;

both effort and time in areas where fhe teacher‘feels éhangq will be

L Y o

profitable. Self—evaluition can ‘help to define a teacherfs role and
avoid bopedom. He suggested that teachers assess their own ;eaching in.
writing, self:?iagnosing streﬁgths and weaknesses.:vThis technique,
i practised daily or each term can provide a basils for modifying goals,
:procedures, assignments and materials. Student evaluation, whether by
clais suivey or individual interview, can help the teacher ?evelop
tolerance and the’ab;lity to seek and accept criticism. The teacher as
a lear:.<i .ust be willing to view learn;ng and profeséiqnal growth as a
life-long process of becoming. In this study T engaged 1in written self-
;valuation by means of a dﬁily journal. At the end of the course, all
participants were given the opportunity to present the instructors with
a general written evaluation. Interviews were held throughout the
study, -and I dialogued with the five main participants through journal
writingfa This practice was discussed by Roderick (1984), who saw
herself and her students as being engaged together ?n coming to
understand what'it means to be an educ;tor and to be educated.

Silver (1982) posited-the necessity of self-analysis for awareness.
of preferential behaviors, and the avoidance of {mposition of personal

beliefs and idiosyncrasies on others. By becoming aware of one's own

ﬁ@éferences for content and ledrning style, a teacher can become more



~effective and open to the values and learning preférences of students.

~

Self-knowledge provides a startfng-point for change.

The dichotomy between teacher and researcher is arbitrarv, based on
‘a metaphor which necessitates stepping outside oneself in order to
reflect upon oneself. <Sawada and Olson (1986) discnsse& the fallacy,of
-‘this model which sees the world as consisting of objects sepératedvibom

their environment. The phenomenological view of perception discussed

earlier makes no such distinction . The wholeness ontology offered by o
Sawada and Olson explained how the separationvof objects f¥om the whole -

1s a descriptive act of an observer, and not the.inherent reality of the

-4
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objects themselves. .. S

%

Freire (1983) explained how, through dialogue, teacher and Stndeﬁ¥s;

b . +
T c e

as separable units cease to exist and the "teacher-student with

o

students-teachers" emerges. The teacher is taught while teaching ip a
growth process of joint responsibility. Hevfurtherﬁexplainedw "Héth1“ oAr%

IS

the teacher-student and the students-teachers reflect simultaneously;onffg':’
themselves and the wprld without dichotomizing this rfeflectien®from  #'x .

X ) v
action, and thus establish an authentic fo¥m of t* ught and action" . (p.

3
“ & - “aon

71). ' N
Freire (1983) also discussed the notion that it {is inadvisable‘fOt :Q%?
. . c,"" .

people té be involved in the search for their‘own meaningful thematics. VQ?F

&,
He saild that the view that findings in such cases would be adulterated g &
SasE

presupposes that the themes exist, ay things outside people, whereas they
exist in people as they relate to the world.
Friere's 1deas can be related to the concepts of recursion and.

¢
reflection as embraced in the system of conversation as described by



© were not separable,.

Sawada and Olson (1986). 1In-a conversation, participants interact

>

,

recursivély, acting as perturbations upon one another. A perturbation

2

does not serve as an input but disturbs a person's equilibrium. ~ As the B

recursive action drives the system far from equilibrium, the

-
participants, through reorganization, emerge at a new level of
_ - 4

o

equilibrium. The product of this recursige process 1s reflection. When

conversing with others, a person implicitly engages in self-

qpnversatgpn, simultaneously. Within the model presented, this would be

- »

seen as self-awareness.

- In this study, the dichotomy between teacher and researcher was not

seen as problematic. 1In fact, the stance was taken that the two roles

N Culture and Ethnography

Spradley (1979, p. 5) defined culture as '"'the acquired knowledge
that people use to interpret experience‘and generate soclal behaviér."
A éultural group is one in which the\membefs share artifacts, behavicr,
énd knowledge. PeoEle léarn'culturé by making inferences about the
behaviors they observe and the way artifacts are used.

AY

The qualitative research procedures of ethnography have been used

"extensively by anthropalogists in their work of describing other

>

‘cultures. While anthropologists are typically assocliated with the study

of people living in'parts of the world remote from ours, the value of

. - .av.
¥

their mgthodolgégushr"studying cultural subgroups within our own society
| e Sl
. ~ o

o B &



increasingly.is bec&ming recognized by soc}ologists and educational
researchers (Burgess, 1982; Popkewi;z, 1980; Spradley, 1979; Werner &
Rothe, 1980; Wilson, 1977).

Wolcott (1975) claimed‘that an ethnographic approach can be used to
study virtually any aspect of‘human sorcial.ltfe. He sald, however, that
most work that is labeled as ethnography Qoﬁld be better described ;s
making a contribution towards the ethnography. f the culture which was
studied. The completeness of an ethnographic account may be judged on
the basis of how well a person reading it could then behave as a member
of that culture.” In this sense, many studies are more appropriately
called case studies. Although ethnographic techniques afe employed, the
- studies are concerned with relativelf small culture-sharing groups, and
the tiime spént conducting them is usually months rather tham years.

Ethnographic methods have been employed recently in teacher
education studies. As participant-cbservers, Tardif (1984) looked at
the experiencé of student teachers; and Craig (1984), Everett-Turner
(1984) and Hawke (1980) sought the perspectives of beginning teachers.
In this stgdy, which 1involved partffipants in a preservice curriculum
and instruction course, the researcher was one of the instructors of the
course.

Honigman (1982) said that almost every person, event and ﬁrtifact
which belongs to a common system reflects a common culture. Subgroups
can be sampled and the information obtained can contribute to the whole
system., This was a case“study which employed ethnographic fieldwork
methodology, and elementary preservice teachers who were enrolled in one

section of a mathematics curriculum and instruction course were

26
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considered as a cultural group. They, in fact, fo¥med a subgroup of altl

elementary preservice teachers who were enrolled in the course,
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Purpose of the Study

The purpose of the study was to describe how preservice teachers

-

experienced an elementary mathematics curriculum and instruction course.
Data collected from the five main participants as well as that collected

from all students enrii}ed'in the course gave rise to descriptive

’ .
themes. These themes provided the bases from which the students'

stories were told, from their point of viedﬂ as well as the bases from
which I as an instructor-researcher interpreted the experience with

respect to instructor-student relétionship and holistic .ou~epts of

learning. Some undeﬁ%}énding was sought with respect %o the fbllowing

o

questions,

1) What did the preservice teachers hope tc learn in an elementary

- )
mathematics curriculum and 4nstruction course?

2) How did these expectataons'rélate to what the preservice 3

~

teachgg??felt they had 1earnéd &hen the course was ‘over?
3)%~How did the preservice teachers interpret their participation
iq_cougse activities and fulfillment of course requirements?

4) . What did they perceive as meaningful and how did.they feel

about«their experience?

ot
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5) Was there evidence that the preservice teachers' perspectives
changed over the short term of the course?
b_ 6) What was the nature and significéﬁce of the.instructor-student
relationship? |
icance of the Stdaxftwn l
\
~Koehler (1980), 1in digcussing quantitative and qualitative
researchﬂ said ;hat me tho 16gies afe closely tied to.purposes.
Expanding. on the purpose of descriptive studtes, which 1s to understand
or produce knowledge abogt a phenomenon, she wrote:
In a descriptive study, there 1s no explicit statement of criteria
of effective, successful or good processes. The aim 1s theory
development to be used in undetstanding what is happening, and/or
how or why things happen the way they do. There is no direct or
logical relationship between the results of a descriptive study, and
prescriptions for change; nor, in most cases, is there meant to b
, (p. 486).. : '
Hamilton (cited in Koehler, 1980); sald that generalizability 1s 11
the eye of the reader. He suggested that research 1s generalizable to
the exteng that-someone understands and findé helpful, the situations,
s .
contexts, behaviors, and understandings arrived at and described by the
researchér.
. . @
Koehler (1980) addressed the difficulty of predicting, at the
proposal stage, how descriptive research is related to the improvement
- of practice. She.said: '"Better understanding of one's own situation,
~and knowiedge of learning processes, can improve curricula and -
instructional procedures; but the direction of the change itself is not :
o
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prescribed by the résearch” (p. 491). She stated that descriptive
research can provide éonceptual clarity. - Whi V it is not necessarlly
lihearly related :to impfovement_research, it can generate.important

hypotheses for improvement researchers to test.

* Setting of the Study
. , *

»

This study tqu place during an elementary mathematics curriculum

and instruction cour

i
EE I
vy .

se offered from September 8 to November 14, 1986.

The Fall term for cﬁpﬁses such as tﬁ&s one norméllyfbonsisted of 13

weeks of classes, followed by examinéfions, but was compressed to 9

weeks of classes and | week for ex-minations_for those students required

.
’

to participate in a 4-wgek practicum from November 17 to December 12.
This waé to be tﬁe firgt student-teachirg experience?for these students
whose previous field experience hac beer. at’an gbservation level. They
wouid be»assigned'ﬁo their major 8-week précficum;ﬁhé following
February. ) ‘ * |
ED CI 216, Curriculum and Instruction in'Elementa;y Mathematics, is
a 2-credit course. All elementary education students are required to
take a'mathematicé gur:icuium and instruction course, either this one or
a component in a 9—c£;dit curriculum‘and instruction‘course whiﬁh also
included art, science, and movement. (At the time of the study, this 9-
credit arrangement was being phased .out in favor bf discrete 2-credit
‘courses.) Each student also was required to completé a mathematics

course outside the Faculty of Education. Courses which satisfied this

requirement included courses from the mathematics, statistics, and
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computing science;deﬁa tments. Most students took MATH 261 which was
\ )

designed especially for education students.

The schedule for ED CI_216 involved two one—houf iéc;pres and one
one-hour seminar each week. The 180 students registered in the course
» <
‘attended the lgctures as one large group, on Monday from 3:00 - 3:50,

and on Tuesday from 12:30 - 1:20. The students were then divided into

five,seminar sections which met as follows: Wednesday - Ql, 9:00 -~

9:50; Q2, 10:00 - 10:50; Q3; 11:00 -'11:50; and Friday -Q4, 9:00 - 9:50;

Q5, 10:00 - 10:50.,

The instructors for the course included a professor who served as

+

course coordinator, a sessional instructor, and myself, a graduate
teaching “assistant. Though we all presented lectures and supervised

seminars, I was predominantly the seminar supervisor and the others were

the principal lecturers. . )

I was not directly involved with course evaluation. Whiie I
monitored attendance at seminars through collection of weekly lab
summary-sheeté, and contributed examination questiohs, I neither marked
examinations or assignments, nor détermined gradeg, The rationale for
my non-participation in evaluation was that getting é\good grade might

have been so important to.the students that it could have affected the
]

credibility of the data collected. This proved to be a wise decision.
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Selection of Partitipants

All 180 st;dents enrolled in ED CI 216 were part of the stﬁdy in a
general sense. My research plans were briefly e*plained to them at the
first.lectﬁre, and in more detail in the'seminars. As instrucfor- B
researcher,- I interacted with all the students, and data in the éorm of
lab summaries waé.ézllected from‘each student every week. I also

encouraged them to talk with me about any aspects of the course they

' wished.

The main participants in the study were selected from the large

group after the course had begun. " Originally, I had hoped to have all

' the main participants from one seminar class to facilf\ife meeting with

them as a group if the necessity arose. The Q2 section was int~1ially
chosen as it was the largest seminar section at that time. T exolained
the purpose of my study and why I was asking for special par:ticipants.

<

Only four people volunteered, so I repeated my request in ths 33

" gection, and two more stud: .s agreed to take part in the study. Each

of. these six participants signed a consent form which indicated their
willingness to participate according to the terms gtated (See Appendix &

for consent form). Five people continued as active participants

.
—

throughout the study, but one chose to withdraw form the study though

‘'she remained 1in the course.
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/fw*ﬁata Collection

<

/
[
)
“.— JSeminars R

There were nine seminars{ during the course, each of which foLused

on a different topic, as follows: ¢ riculum, problem solving, number,
R i

numeration, computation, fractions, decimals ar~ calculators, geometry.

and measurement. At the end of each seminar t e students were required

Sy ; x‘

‘ tovcomplete a lab Bummary sheet (SEe Appendix 5 for sample sheet) The

@,

¢

purpose was.mo hifr them~re£lect on the day s activities, noting

Ty
"\ % o

'observations, implications, and insighxs which'fhey felt were

'f
v

significant to them as learners or future teachers of" mathematics A
" change, based on students' commerts ‘was made in the SUmmary sheet after
_three weeks. - The sections for impliéations and insights were combined

‘as a number of students expressed difficult§ in distingujishing between

IR

the two. As part of the course requirements, credit was.given for class

< - B ‘ N . o

participationaand completion of these sheets, which were not graded.

2

All but two students gave consent by way of signature to allow

oL

statements from their lab sheets to be quoted in the dissertation (See

Appendix 6 f‘r consent form). ) ‘ ‘ .{

. B
,

Journals

°

I undertook a

Ks well as keeping a researcher journal mys

journal dialogue with the five main participants which'l believed would

. : ) L
_be of mutual benefit to them and me. Because they made a generous time



commitment, I felt they should derive personal gain from the experience.
érior to beginning, four of them were available to meet with an expert
in journal wri;ing to help them understand the process and p&rpoée of
keeping a journal. The format suggested was similar to the method
« . .
developed by Craig (19833 for use with pfeservice teachers. It conéists
of three.parts. One side of the page is used to recofd what was done in
class or course related activities done outside of class. This part of
th« journal is sequential, cumulativé and structured. Reflections or
reactions to this part are written on the other side of the page. This
part involves criticism and evaluation and has implications for the
instructor. The participants were encouraged to develop a format.and
sty%g with which they felt comfortable. This meeting was stimulating,
and hglpgd the students to get started.

‘:ééégénal contact was limited due to the short term, and I wanted to
be in touch with the students’ expe;iencés as they lived them. Both
from‘past‘persdnal e#perience of using journals with preservice
teachers, and from the writings of others, I believed that journal
writing was an aibrdpriate method. Roderigk (1984) described her ;se of

dialogue journal writing with her preservice students‘as a

"collaborative effort." As q§§l as getting to know her students as

R ST

~

persons and helping them to know her as a person,. her purpésg.wés "to
obtain ins!ghts that could form the basis for planning a;pféfééé&d?él
_ \. ' » T T
experierce focusing on teacher as person" (p. 2). Schu@@enbérg (-1983)

suggested that, by keeping a learning analysis diary, preservice

students could compare theory and practice in human relations. Burton



(1985) proposed writing‘as a way, of knowing in a mathematics education

¢
class:

Free:. writing is but one of the powerfulzhriting based strategies
useful in preservice or inservice,mathematics education courses.
Writing in journals is another tecﬁ”ique that costs no money and

little time but yields copious benefits in the quality of class
time (p. 41). '

. h)
I had hoped to collect, read, and respond to the journals each

week, In pfacticé, due to the heavy workload of the compressed term, I

received the journals less frequently; but in order to keep continuity,

I returned the journals within one or ‘two dayks (See Aﬁpendix 7 for

ijournal excerpts).

W ¥
Interviéws

R 4

!-\! 3 1{ :
ey
ek

L=y

. Interviews generally have an important-place in research which

A

employs ethnographfc.methodology. While they are often conducted witm\
N s

an explicit purpose and direction, theijhave many similarities with
- friendly conversation. Traditionally,'én ethnographer "steps into" a

gultural setting which is on-goling and indeﬁendent from the researcher,
and may spend years gacheriné‘data. In this study, the experience of

students participating in ED GI<216 was temporal and 1 was part of that
experience. ‘#ff:
_ »

My main purpose when interviewing students was to encourage them to

I .

talk about those aspects of:the*course wnich were ihpo?fﬁ%t to them at
the time of the interview. I did ask them about their goals for the

§ » b . ' ‘o
course, what they felt they learned, or how they felt about teaching

mathematics; but I let the interview take a natural course much like a

sl o,
L <
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friendly conversation. In this sense, the interviews could be described
as phenomenological encounters. Y

4 * ‘

I conducted one audio-recorded interview with each participant at

their convenience.avCasuél interviews with both the main participants

and other students in the course took place in the lecture theatre or

~
Y

seminar room after class, in my office, or sometimes in the student
lounge area. They-inciuded woth private and small group discussions;
and due to the context and impromptu nature these conversations were not

taped.

R

Reliability and Validity

Ethnographic studies, according to Wolcott (1975), are descripﬁive :

or theory-producing rather than experimental and theory—tes;i&g. Stake
(1978) said that case studies are expansive rather than reducti;nist as
they proliferate rather ‘than narrow a knowledge base. He_stated that
they are best‘suited to adding to existing experience and humaniétic
nnderstanding. éood ethgographic work 1s rigorous and demanding, but
%ts fur.damentally different approach requires that it seek credibility
o its own terms rather than applying the strictures of experimental
research. Qualitative researchers have developed a number of strategies
to establiéh the credibility of theiF work. Discussions of the problems

commonly assoclated with reliability and validity appear frequently in

the literature.
[ ]
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Al' facets of reliability and validity can be considered at the Y
outset of a.ﬁualitative study, but their identification and gethods of
resolution cannot be guaranteed. The tentative nature which is
fundamental to ethnographic methodology geQUires that credibility be .
continually audited throughout the stuéy. In the present study, some

-

techniques were established to address both reliability and validity.

4

Reliabilitz

Werneg and Rothe (1980) said that reliability_requires that a study
can be replicated, and that when replicated the results will be
compatible with those of the original study. Because replication
depends on clarity of purposes, assumptgons, and procedural detalls,
qualitative researchers should describe ﬁhe purpose of the study and the
major question they want to address. The purpose and guiding questions
of the present study were outlined earlier in this chapter. The
methodology of this research 1s replicable, but as a.case study the
fesulting description will have many unique features.

JThe details of qualitative research are difficult té spell out
before the study begins. Wolcott (1975) addressed the strictures of
.proposal writing'wﬁ?dh can place restraints on problem idevtification.

He said that the researcher should be able to "muddle about in the
- field," pursuing directions and‘éroblems which arise and appear
~ significant. Smith (1979, p. 331) discusced Malinowski's ﬁotion of

foreshadowed problems or "provisicnal ways of knowing" which reflect an

awareness of existing problems and 1ssues in the area of the study.
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Wilson (1977) descriﬁed théxgrbunded theory of Glaser and Str;uss as an
open approach where the tension between participéﬁt data and observer
-—analysis 1s used to constantly refine theory. Detailed chronological
notes of procedural methoas were kept and are carefully explained in
this dissertation.

As advised by Owens (1982), I maintained a file throughout this
study to inélude all materials frém the site which are related to the
findings and interpretations. This data collection facilitates,
preservation of the study context for both analysis and replication of
the study.

LeCoﬁpte and Goetz (1982) discussed aspects of externmal and

internal reliébility. External reliability requires that the

4

researcher's role and status in thg study be clearly identified;
criteria ggr chéice of informants Be carefully delineated; there is a
clear description of the soclal context of the study; assumptions and
metatheories which underlie terminology and analytic constructs are
explicitly 1dentified; and there 1is a clear description of procedures
used to collect'and analyse data. In this study, I was one of the
course instructors of the participating preservice teachers, and this
made initial entry into the field relatively simple. While good rapport
was sougﬁt to facilitate the acquisition of valid information, the
interpretation of .that information was from my perspective as an
instructor-researcherf The criteria for choosing the main participants
‘were delineated earlier in this chapter. Data were gathered ;nderna

number of conditions including the varied atmospheres of large lecture

'
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N |
groups, small seminar groups, private interviews, and informa’ s,

: l
Descriptions' of the contexts have been noted and reported. T e

importance of sampling a wide range of participant experience and
contextual interpretation has been noted also by Wilson (1977).

PR Y . B )
Perception and learning, the teacher as researcher, and culture and

ethnography, as they pertain to this study, have been discussed in the

-

previous chapter. The categories for coding data, however, were not

V predetermined. Data collection has been discussed in this chapter, and
analysis of data is detailed in the following chapter.
Intérnal“;eliability_can be enhanced by use of low-inférence

descriptions, multiple researchers, participant ~esedh

. : T,

S, 494 X

descriptions of situations and behavior, and verlatim accou

;tsQfgﬁg_@f
participants were includéd in field notes. Observing confidentiéiity, 1
regularly discussed my observations and interpretations witkh the‘other
two course instructors. The purpose was to identify possible researcher
biases or influences. These have been referred to as "blind spots' by
Wolcott (1975, p. 116). During discussions with both the main
participants and other students, I encouraged reaction to, or

verification of, information received from their 'peers. This

dissertation, which was read by tHe other course instructors, will serve

as a medium for peer examination. Permission from the main par;icipants

was received to audio-tape the formal interviews. This served to record

and preserve raw data for later analysis.

39
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Validity

@

4

" Wgrner and Rothe (1980) said that during fieldwork, ethnographers &

P

must compare reports given by the'barticipants and the researchers'
‘descriptions must be verified with the participants. Throughout the
‘ Study, I bresented to all seminar clés;es my observations and
ﬁsmerpretationé arising form the lab summary sheets. I invited comments
‘ from the students, exglaining to them the importance of’data -
confirmatiog.’ When I had finished writing the student themes, I
.presented them to the fivesmaiq participants for“verification of my
interpretation of their experience. . ) %i ’ C
LeCompte and Goetz'(1982)‘offered a nuﬁber of points to be
considered with respeét to internal and external validity. Internal
Qalidity requires that the researcher must establish which data remain
stable over time and which data change; take into accdunt the behavior
" of the observer and the effect it has on the participants; establish
contact and maintain relationships‘with as diverse a group of people as
possible; be aware that loss of participants and entry of new '
participants during the course of the study can cause important changes
in the group; and avoid making spurious conclusions.
Effects of history and maturation are central to the sf;dy; As the
D,course progressed, changes in the attitudes.and\expectations of the
-' preservice teachers were monitored tgrough observations, interviews, and
journals. As both researcher and one of the instructors of the course,

my relationship with the preservice teachers had informal and formal

dimensions. My role as instructor may have affected the credibility ofo

T



the data gathered. For this reason it was crucial that I establish
early an atmosphere of trust. Wilson (1977) indicated the necessity for
tﬁe~researcher to empathize with éarticipants Eo uncover hidden meanings
and ;§nthesize observations ﬁade. Séiection effect§ were not of‘prime
concern, While there were onl§ five main participants, all 180 students
were’observed,!contributed some data regularly, and had access to o
informal interviews with me.

Change of group membership po;;d minimal difficulty because this
study focused on participants for the duration of one Eerm oniy. Group .
membeAr,svi é,i:%bilized early in the term; one person withdrew as emain
-participa;;fbut remained in the course. Due to the}{?latively'sgort
span of the course, I had to carefully guard againggjéfa?}pus
conclusions. This required constant validation of conclusions with the |
ParticipantsSand critical examination of data to identify sources of
bias. Wilson (1977) stated that researchers must become sensitive
research instruments by transcending the.r own perspecfives and becoming
familiar with the perspectivew of £hose being studied. |

External validity may be influenced by a number of efféggs:

- selection effects which occur when construéts are gpecific to a single'
group or a function of the investigative séttihg itgself; the unique
histories of groups whick migbt make cross-group comparisons invalid; o
and construct effegts, which may bg“aue to the techniques pseq to ~licit
data. |

The categories for coding the data arose from the datéyand were not

predetermined by the researcher. While this enhanced thg}validity of
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the constructs for the, group being studied, it does not guarantee
external validity. External validity in this respect'can'be viewed in

light of Honigman's (1982) notion of subgroups reflecting a common‘
! .

culture. Setting effects can be neither totally avoided nor ignored.,

In this case, I monitored interactions and observatio s,|\ being sensitive

—

)

o a
investigation. The participants in this study shared some ‘commonalities

to findings which may be due to the participants being under
oy :

in ;@;ir backgrounds, and they certainly shared the political, social,v

and economic milieu of the time of the study. Such unique elements,

which could not be controlled or replicated, were described. Construct ° ¢

effects were compensated for through triangulation, the use éf a variety

of data sources. These included éufveys, student and researchér

journalé,yqbservations, lab summary sheets, course evaluations and

i interv&ews. . . . @
.Easley (1982) addresseﬁ the notion of generalizability. He

suggested that it is an intuition which allows one to‘know when to

interpret a phenomenon in light of a particular theory. It involves the

ability to recognize relationships and be able to choose appropriate

applications,
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CHAPTER V

ANALYSIS AND DISCUSSION OF DATA

ey
A\

The major model used for data analysis was ihe Developmental
Research Sequence presented by Spradley (1979, 1980). Thé data were

analyzed continuously throughout the study. Every week, all comments

‘
c

from the lab summary sheets were recorded, and similar observafions and
reflections were grouped and coded descriptively. For example, so;e
categories which.arose f;om the cuériculum.guide analvsis seminar weréi
content of the guide, rature ofAthe guide, ugefulness of the guide, and,
affective considerations.:‘As the.term ﬁrogresses, similar catégories .
were 1dentified in other seﬁinars; such as variety of materials, value
of “hands-on approach, and re%lecfions,on pgrsonal éarly learning. ‘I
presented summaries of the analyseé-to the other two instructors at
weekly méetings and to the studenés at the beginning of each séminar.
While no formal anélysis of journal wr;ting was done during the
study, continuity was supporﬁed'by the dialogu;‘form. Thig facilitaﬁed.
interchange of ideas through successive entfies made by the students and
myself., The interviews, both formal and 1ﬁforma1, also gave me
opportunities to verify or validate ipterpretations of data from all
sources. When the cou%se was ov;r, the course evéluatiéns, which had

been kept sealed until final grades were posted were added to the data

(See Appendii 8 for evaluation sheet). *

43
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, Domains (categéries of cultural meaning) were identified and
further categorized during and after collection of data. For example,
the. students disfinguished between iectures and seminars; among
requirements such-as assignﬁents,.examingfions;'and text readings; and

between instructor and peer evaluation. Examination of thefsimilarities

and differeﬁces »mong these categories révealed patterns from which

~

emerged the themes.

‘Spradley (1979) defined a éuitural theme as ”any;cognitive (
principle, tacit or.expliéit, recurren; iﬁ a numbéf 6f domains anqﬁ%?/ .
servihg[as a relationship among subsystems of cultural meaning" /st
(p. 186). The iﬁportance of control emerged early in the détauahalysis.
Dichotomies between learner and teacher, expectations and livéd
experienge,.énd past and present 1eafning also appeared to be
significant. ’

Three major themes--Getting Through the Course, Feeling Prepared tc

Teach Mathematics, and Looking for Models--were chHosen to describe fhe

1
o

students' experlence through their eyes. My interpretation of their
experlence, as an instructor and researcher, was presenteg.through the
themes of Learning and Control. Once these themes were establisﬁed, all
data including joﬁrnals, 1nterviews;rsémin;r summary sheets, and final
.course evaluations,Were}coded éccordingiy. The data for each theme was

then analysed for organizational sub-themes, and sub-coded respectively.
13 8 N

Each theme, then, was presented desériptively.
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Student Themes

R

Getting Through the Course

—

‘This theme arises from thelﬁeeds and expectations which are
associated'witﬁ being a student. While such concerns are eQer—present,
their intenéiéy fluctﬁates. and generally increases as the course
progresses. Struggling with time_constraints,vfulfilling céurSe'°’
requirements, and coping with the pressures oflcompetition can put goals
related tobteaching on hold; they are on-going, but the course 'is
terminal. For example, the effects‘of gradeSHrecgived for tests and
assignments are oftenvimmediate and emotional, especially if students
féel they have not received fair returns for their efforts. Even when
they separate the grade received from what'ﬁhey feel they know, they ;ee
the‘grade és the* long~term and irreve;sibléjdeterminer that really
counts. 1

When I asked Bob,.early in the term, whethgi he‘hédiany goals for
himself when he started the céurse,,he'was quick to‘repl}; "A géod mark,
of course!" Certainly, Bob had other goals, but hé held a good academic
record and maintaining it wés of utmost importance to him. Students
want to do well .both for the sake of personal accqmplishmegt aﬁd for the

ultimate purpose of éecuring a teaching position. Thé former aim i;
pursued in accordance with how capable individuals feel they are and the

strengt of thelr inner motivation, while the latter involves vying with

others, including their classmates, in a competitive job.market.

Conm,
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Jennifer and Lorna shared similar feelings—with Dianne who sa%d:

J
"I didn't have a successful math background agd so I was a bit worried

’

about 1it," -Motivation to overcome their own anxiety came largely from
their qualms about‘passing it»o; to theig\{Sture students. Lorna
worried: "It is only obvious that my own feeling will somehow surface
while teaching math." They all wo;ked hara and Jennifer expressed

satisfaction with her progress: "I got sevens on both of them [exams]

.

and I'm happy with that." Personally, Lorna felt good about what she

learned in the courselwhich she described as "one of my better CI's,"
0 :

yet admitted: "The competition is there . . . and it's not dependent on
just what you do, can do yourself." Though he experienced some

difficulty with problem solving, Bob had confidence in his ability té
learn and teach mathematics. "I made homnors last year," he said,
\

\ : _
adding: "I was quite pleased with.myself." He hoped to keep yp his

grades and felt that his prospectsvfor employment were "excellent." He
acknowledged that others'were concerned about competition and said they

would fight for gne:pging.'~ °

< v ’
»

Probably itﬁis,qpt posSible tp entirely separate feelings of

. . A f ‘{ o B
R P
satisfaction or qiSappointmth,witﬁ.grades received from overall

3 \

feelings about the value of a course. . There are, however, a number of
- factors which students identified as affecting their efforts to get

through the course.
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Workload

The workload in a course iS-usuélly of major concern and ip this
! . .
- case it was accentuated due to the time element. Most students were

¢

taking four other courses which were also compressed in the ten-wegkn
term. Generally, .students were satisfied with the réquirements of ED CI
216. Lorna found that it was "evenly distributed and well-paced"; for -

-Jennifer it was "manageable," and others described the workload. as

. . S
N\ . Y

"fair," "appropriate," or "reasonz., e."

All students, though, felt p ‘sLres rélated to tle short:term,
. . v, . ) ¥
especially those who had other s:.-.'ficant responsibilities. < Bob felt j
. @ ‘
continually exhausted and exp¥ess:d guilt about wasting time, saying,

"And then I'11 just sit there anc :ot do anything even knowing I should

; be doing something, and that just adds to the bnrden;“ ~To help.eése the

4

pressureﬁfﬁe gave up his early morning‘paﬁé% route about halfway.through

the term. -
Helen wasfalso frustrated by-not having enough'ﬁime to learn,
. : A N . : ,
label - the curficulum and instruction ﬁlassqs thdt she wasataking és . 3§t
"crash courses.” She voiced her_di;appoiq;mént eﬁplaining: -"Therg's an
awful lot there that I thirk should be eﬁféad oqtba little,bit more)k 1
_can see this askbeing # vear's program." ﬁDianne¢found theitermiheqtic,
- . , ' i . _ ’ )
but also enjoyable. She faid, "I donit‘reaily‘wgnt it to‘end. Ten
weeks 1is such a short ‘time for any course; espe$ial1y when“yoﬁ nge it
for a.mere two or three hours a weeki" .Iﬁ~compérison Fofthé'cﬁz£icuium' 7
and instruction courses that she took‘ldstvyear, Jehnifer felt ;hat.

there was less time this term to cover the same amount of material. Her

S
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concern was: ''I probably won't have any opportunities to think about
all these things that we've done in such a short amount of time."  She

contended that there were times, too, when the demands of other courses
&£ T .
: e ‘ .
" had to take precedence and she had to "put math on a shelf for a bit."

*

- Jennifer also mentioned the stress of having one or more exams on the

“
same day.

L4

. 7 ' o .
Illness can be particqﬂhrly perilous ‘during a compressed term.
Lorna had to conténduwith this problem, but she wés fortunate not to

miss many classes. Jennifer’managed perfect attendance for the course,

Y O

but was unwell while séudying for Eﬁf writing one test. There were many
others who either struggied to attend or who were absent due to
sickness. - =

. - & '."r"
The difficulty oﬁ?aggommbdating everyone was evident when, due to
,\'.fs. W :

¢

timetable restraints, the "last’ seminar sessio? was scheduled to

facilitate“conveniéng use'by the students. The lab activities were™made

~

qﬁgilable from Mondéy thrdugh Friday, from 8:00 a.m. until 3:00 p.m.,

'evenfthougp officially, classes ended~on Wednesday. Most students felt
. . . { i R
the arrangement was Teasonable and were grateful for the flexibility it

’

allowed them. A few from the Friday - seminar section, however, were
. 4 ‘

displeased. Oné,studgnt objécfed: "Something should be done so that
all the labs can be sché&ufbd within the course time allotted. The time
periodl after classes hgséb%en allocated for studying for finals and

éhou}d‘be respected}%s such!"
a Y ) .
‘4 While managemént of time is a perennial problem for students, 'the

1

compressed ‘term Heightened anxiety, which seemed to increase as the term

48
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progressed, and assignments and tests accumulated. These_§tudents were
also anticipating their first major practicum, which was a further cause

of apprehension.

Class size

2
Another source of distress to students was the size of the class.
L

Bob mentioned this often. He contended that he felt a loss of "joy" in

the large class, compgring the sjtuation to his experience last term.

He said:

T felt a lot closer to the teachers in the [CI classes last year]

than. I do now . ... that was the main reasof why I volunteered for

your study--because I knew"I'd get to know §ou more and be able to

sit down one-on-one, and if I had a problem,L could come up and

say, 'Hey, I've got a problem and I1'd get & ’favorable response.
Jennifer, too, felt that being part of the study was helpful,

Ry

considering the large number of students, and that her participation
made going to class "a lot more personal."

For Helen, the lack of interaction was a big disappointment. She

-

said:

This year the classes are so much bdggég% and I think they're

really missing the boat with student-j ofessor and student-student

interaction. T miss that--I miss saying, 'o. K., well what happens

in this situation?’ You can t do that in"a Tecture theatre with

200 kids 1in there--you can't do it! The profeSsﬁﬁ doesn't want it

and everybody else--all they want is to get out of there. It's not
~ beneficial to learning--it isn't!

Others eXpre?sed reluctance to ask questions during lectures, and
" é E' :
admitted finding it difficult to approach instructors. In one instance,
a student regretted: "I neélly dislike the CI's this semester. The

classes were very impersonal, I neVér felt comfortable talking to my

>



4

. 50.

profs because they didn't know who I was nor did I know them well enough

to have wmeaningful discussions."
There was mixed response to having three instructors. Some
students reacted positively through statements such as: '"The team-

teaching . . . added variety to the course,”" and "I liked different

profs--nice change. Others voiced displeasdre, describing the approach

as "confusing'" and "bit—n—pieces oriented." Onesstudent asserted:
"Perhéps.there should only be dne lecturer. . . . The speakers had very:
different styles and this meant the difference between paying close
attention and not."

Comparison of this class with the 9-credit CI course was inevitable

®

because that was the form in which most of the students previously had

v

taken curriculum and instruction cou:r,ses *Tlrosé classes las; springC}xad
W e

‘\'J »

enrollments of about 30 to %O students 'Fnd ran for a fuLl termx B?ﬁgv
< Kt s 9) ,,:'\ -i

these circumstances are more conduclve to the development of inter— .

Sk

personal relationships. T?égz\students who had transferred from
regional colleges were also accustomed to smaller classes, and found the

adjustment difficult,

Opportunity to personally communicate with professors, then, is ¥ ..
p 5

considered essential by most students. Furthermore, opportungtigs For

satisfactory interaction seem to be hamperéd by large classes, Feelings

of alienftion can result, making the experience of getting through the

course very frustratidg.

’%

?g

22

~g

oo ‘»"f;ys’ B
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Lectures : | N

The lectures were presented in ED N2-115, a multi-media theatre
which seated about 200 people. As there were 180 students in ED CI 216, -
there‘yere few empty seats when everyone was present. While Jennifer
described it as '"the most comfortable lecture auditorium I've been in,"
there were some drawbacks. Students who arrived late often’sat on extra

} .

‘chairs at the back, or on the stairs because it was too awkward to take

5
o

an empty seat without inconveniencing others.
There was considerable distance between the lecturer and the
students, and the size of the room made it necessdry for the lecturer to

use a microphone. The setting, then, did not iend itself to interaction

LX)

between the students and the instructor; rather it was baéically limited
to one-way communication. Discussion among stugfnts was neither
convenient nor appropriate. In fact, whisperih; and talking was a
gsource of distraction, most often noted by those who sat near the back.
For example, one étudent complained: '"The class sésgions tended to draé@%
and T often noticed péopie passing noﬁe; bé}ween themsglves to bide the
time"; and then added: "I appreciate the lecture éroblem when one has
such a largé cgass."

As it was difficult to display materials and use them in
demonstrationé, the overhead projéé%or was usually used as part of the.
presentation. Students gitting iﬁ the side rows sometimes protested
that the screen was difficult to view. A problem with hsing .

\ :

transparencies 1s that many students feel the need to record every

detail. As a result they become ffustrated\trying to read, listen, and
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4

take notes, especially if they arg,kxperiencing auditory or visual

problems. One student was séverely hearing-impaired, but she always sat

at the front and usually had an interpreter present. Two other students
A
volunteered, on the first, day to take notes for her. She compénsated

M

very well and never complained. ’ »

. Clearly, some students pexceived the above constraints as being

.

N 9
more problematic than others. (eneral comments about the lectures

ranged from unsatisfactory descriptions such as "a waste of time," "poor
- ' ‘ .
and not well planned,”" "dull and boring'"; to compliments like "

"{nterésting," "well organized and presented," and "presented in a good

manner and easily understood."
Seminars

The seminars, more popularly called labs, had about 40 students to
a section. They were held’ in q'c@assroom where the students sat at
tables in groups of five or six. The classroom was located near the

’

~mathematics storage area, which was convenient for thq;‘

- o s
materials. The room, however, was long and‘narrow,ggakin’ﬁﬂﬁvemenégé
S . ‘ L o s '1-‘-. - : a—d‘ \9
awkwé?d once people were seated, "It was difficult for the instructors.
. . - ; : ’

té mingle and attend to individual questions, .and for..the sfudents to- .«

.
s
> "

change positions, especially during rotation labs.
The labs usually'foéused on materials and hands-on activities which- -

were sultable for helping children learn mathematics. A handout was&dJ'.

provided to accompany the mgterials; and the purpose was not just to



e |
complete(the activities, but to think about using them with children.
Because participation in seminars was considered fundamental to the
course, it was worth 20 points,
For some stud?nts,'like Jehnifer, the labs were a 'saving gracg«ge?

complement ¢~ lecturesq" an opportunity for more personal interaction.
vy . B

She wrote in her journal:

I think I would be very frustrated if my only opportunity to be in
- . the presence of an instructor was during a lecture. I listen and
" take notes and read my text and save my questions for lab time to
discuss with my lab partners or you. Labs are great--I wish“we had
more‘timg for a 2-hour lab because 50 minutes goes by so quickly.
Jennifer's comments were echoed by other students who enjoyed the

seminars, but felt there was not enough time to complete the activities

or engage In discussion.
At the end of eacﬂ lab, students were required to fill But a
summary sheet. The purpose was to foster reflection on the day's
- activities and to record observations,'implicétions, and insights -
pertinent to the learning-and teaching of mathematics. The;e-sheets
weré then gollected and returned at'the‘next semindr. Some students
were ékeptical of the value.of this exercise. This attitudé was
exemplified by one person who sugéested: "The labs were iﬂteresting,
although those lab evaluation sheegs were boring and not very tho;ght
‘provoking—-not mich work put into those!"
Unfg;tunately, some students equated(partici;ation with attenda‘ce,
»

and viewed the seminars as a "waste of time" or '"too simplistic.” They
&,

v

admitted that they attended "only to get marks," and comblained that it
was 'ludicrous" to get 20 points just to "show up and visit" and "fill

in a form.". Dianne addressed this problem. She thought the labs were a

\



good idea because "you could actually come in here and work," buf felt

i

S

' e
it was up to the student to make the lab time worthwhile. She was

concerned about those who did not, saying:
v

You could come in here and just sort of do nothing and not really
learn anything if you decided you wanted to, but if you were
thinking about what you would do with the child, you know, they
were very useful. N '

a

Her opinion was shared by others, as one'stqdént expregsed: "If you did
make.the effort to go to thé‘laﬁ, yoh Qerg re;arded:' Each individual
'benefitted in theif own way." |
The ;alue students placed on the seminar sessions, it seemed,
refzected'their?ﬁgkitudé towards the nature of the activities., For

some, it was a matter of putting in time for credit; yet for others,

5
there was never enough time.

Assignment

1

One assignment was ;equired for the course. It ent§§ied preparing
- o,
a set of activitiesgfor the development or reinforcement of one or more

concepts involved in fractions, ratio, or percent. While students

. ‘
%gnerally felt that the project was "a good idea," a number of corcerns
L

arose, These included require®ents of the assignment, group work,

N

welghting, and peer evaluation. l ] \
Students had a strong need to know what was expected. The sheet’

describing the assignment was distributed on the first day of classes.

After being given a chance to read it over, students were told that

they would probably have a better idea of how to proceed after they had

O
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had a chante:tooparticipate‘in a few seminars which would provide models

for”aﬁitable activities. When given an opportunity to ask questions the

3

- first one was; "How many are in a ;et?" As the term progressed,_there

Shortly after the first test, Helen made some inquiries about the

)
£
12 ' . : . :
‘assignment. She did not feel she had a clear idea about it and said
that others were having the same problem. When I asked her what was

causing the confusion, she replied that there was uncertainty about
"justrwbat'is expected. Specifically, she asked whether it should be a
isequence of aqtivities, where it should "stop," “and what format should
be used - She explained "For some people, 10 poin(jrhre very important
afterbthe exam;ld

.Studente sometimes were hesitant or even agflogetic when asking
ebout requiremente.‘ For‘example,‘Dianne wrote in her journal: "I'd
like to éskbebodt‘the project. I know that you don't .want to guide this
projec’ ’wlly-closely but I must.ask one question." This indicated
that while she w%nted to proceed independently, she felt anxious about
doing the riéﬁt thing o

Lorna, on tpe other hand, chided hersel‘ for not following the

'directions carefullyH A list of the criteria tc be used for evaluation

had been given t¢ 'tudents with the assignment sheet. She wrote:
f'wés really : appointed today and I am ashamed to even say why.

I do not imagine I did that well on my project. You see I totglly
forgot about the evaluation sheet we were to follow as a guideline.
I don't understand how I could have done this but I did w oo 1
missed some of the required criteria which would definitely bring
down my grade. .



-—

The stﬁdents were given the option of wofking alpng Qr‘in gfou?s of
two or three. Initialiy, Bob reacted to this by commenting: '"Group
work--never!! Responsible for my own success or failure." He-latér
regbnsidered, joined with two others,pand due/xp'circumstanees, ended up
in a group of four. 'The experience was not with out frustrations and he
finished with mixed feelings about.the merits of group work. Jennifer,

. . . e :
on the other hand, was enthusiastic about working with others. (%he
wrote: "I have gseat partners Ior ay math project--I am anticipating a
really” good expef;ence." She attributed her satisfaction with the work
done to the compatibility and éfforts of the group =n her assertibn that q
"It helps to seek out serious students to work with."

Students who felt they had put ronsiderable effort into their
assignments suggested that they should have been worth more than 10

points. Some, like Jennifer, were quick to acknowledge that 6thers had

worked hard, too. She said: "I was impressed with the effort students

-~
~

' There were those, however, who

were putting into their presenta;ionsﬂ
were not impressed with projects which they éeréeiVed as haViug'been
'"put together at the last minute."

The major source of dissatisfaction with the assignment was the

1

peer evaluation which Bob referred to as "the pits." It was conducted

during‘a'seminar class and was organized on the same basis as the
assignment: Those who worked alone evaluated alone, and tﬁose who
worked in groups evaluated as a group. Each project received two

. ;L . ' .
cevaluations. Criteria sheets used were the same ones which students had

access to while preparing their assignmeﬁts. ‘The grade received was the
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mean score of the two evaluations. TIn cases ;here thére'was“h'large
discrepancy, students could request an instructor evaluation.

Theré were two main objections to this procedure: inconsistent
standards due to students not béing‘qualified to evaluate,
~unfairness which resulted from competition. One student described the .
situafion‘asz "the blind leading the blind," and another qommentéd:
"I,.myself;'did not feel competent and many ‘share my feeling." Jeﬁnifer '
concurred:  ;} feel somewhat uncomfbrtahge in the preseﬁgg of my
classmates¥ in a‘marking(evaluating capacity;"

The feeiing of unfairness was variably expressed in éhrases such
as: "beipg slighted by cruei beers," "students out to get each othe:,"
and "peers mark with seives in mind." Before it took place, Dianne
seémed to féel positive about peer evaluation. She wrote: "T t ink the
fellow studeﬂts Will base their decision dn appeagénEe and‘wnather EEEX
would bring it into their élassrooﬁ'. . . i do think they will be fair
with one another." - After the evaluation, however, she expressed anger:
"They éenﬁ to.bg rather subjecfive in their marking after co;paring it‘
to their own projectl I found some of their statements'dnjuptified of
oniously it is appareﬁt that they misunderstood."” vMany stﬁdénts did,
howe¢ir, attempt, a:tempt an honest evaluation. Jennifer wrote of her
group's experience: "We assigned them a 16 and we did agonize a bit ._,—_w
though becausel;m wanted to be»féir and objectivé. . .'. I think many of
us felt unwortﬁy'of marking each other's work." Reflecting on the

situation at a later date, she suggested: '"Perhaps students ought to

have a lot more respect for the opinions ofd;ur‘classmatea."



Helen felt inconvenienced by the necessity to bring her assignmentb

back for instructor re-evaluation. She felt that, at that point in the

term, she simply did not have the time. Other étudents voiced the ‘same

objection; they would have had.to reassemble their projects, some of '

7

which were awkward to carryiaround, and find a suitable time to bring

them in.
. ¢

*

Unfé%tunately, none of the instructors were available on one of the

3

daxs‘that was scheduled for peer evaluation becauséé}t colncided with a
mathematics teachers' convention. This affected two seminar sections,

and arrangements were made for a substitute to be present A number of

"

the students were d}stressed by this situation, interprer:.g it as "a
lack of concern for our ideas aqd methods;" They also felt that
instrucéors should have been there "to consult with" and to monitor the
competitidn.

Anothef disappointmeh; with the évaiuatipn was that there was not

enough time for viewing assignments oth#r than the omes evaluated.
: : , v

Jennifer regretted: '"At the end of.our presentation, we had to'pack
everything up and take it with us and nobody was ever: going to look at

it again!" Lorna suggested that mbrg.time should be allowed for

»
GEN

students to take turns presenting their projects.

&
The assignment proved to be a negative experience for many

S

L. , -
~gtudents. Initially, the major concerns were interpreting and

-

conforming to the given criteria. Most students felt that preparing the

assigoment was a valuable activity, and by evaluation déy they appeéared

-

eager to display thelr projects.
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A c0mpetitive atmogphere dévelopedpdqring geer‘evaluatiPn, and the
results left many discﬁuraged ard bitter. Some felt short—chgnged.
They<accuséd thelr classmates of being incompetent an? unde;hénded, and
the instructors of being indifferent.  Generally, there was an appeal

N %
for instructer evaluation, more course credit for the work, and an

opportunity to share projetts.
Term Tests - R

Formal evaluation was conducted mainly through examinations: two

\ - . : v ‘
'50-minute midterm tests, each with a value of 20 percent and a 90-minute

final examination worth 30 percent. All-examinations were compc sed of

both ‘multiple-choice and short-answer questions. Students reflecved on

2 s

‘the format and content of the term tests, how these conformed -~ treir
. expectations, and how they felt about their results.
Before the first test, Jennifer wrote: "I am beginning to :ort

“through the chapters again for next week's test.'" She later noted that

she had done "okay." Looking back on her studying; she commented: "I

learned a lot of information in studying that wasn t tested, but I'm not

fgustrated by that:!" Jennifer was satidfied with her mark and pleased
because "The queétions that I didn't do sp well on I now ; understand.”
. ~~ o
Followiﬁg the first test, but before gradeé@yere received, Bob
' #

. wrote: "Well written—-tested application of kgewledge, not
"memorization." ThOugh he seemed sati§§ied with the test, he was .,

ddisappointed with himself, saying:‘ 1 didn t do as well as I wanted

espéciélly on the ice cream problems." Then, when his paper was



returned, he expresstdf"anger" and outrage 'at the suggestion that his

687 was a minimal passing grade. He vented his frustrat}on by writing
14

"1 d“h t have any more ‘time or energy to spend. Gui}t ghelings * Anger.

;What a lousy day"'" f;lhr' L

2

' Dianne found that the multiple choice questions were "fairly

straightforﬁ%gd,' but that the others were not "a summation of what was
\

emphasizéd fh class. , She wrote: "I thought the exam would follow the

S
v

gftext more €105ely but it tended to overemphasize problem solving This

f cadiedaher some anxiety expressed as.vd"I felt awful after writing and

<§7;;me”old.math fears tended ‘to d;é?% up during the examination time.'
Reflec ing7on’the sameltest, Longa conveyed dismay: "I sure hope I did

alright,; o o I do'know~I made some careless errors." Helen was much

more positive; she “enjoyed" the first test because she felt "everything
waéjrelated "o ]
: e
Preparing for the second midterm test, Jennifer found the material

somewhat different from that ‘which we were tested on last month " She

“ referred,to:it asj 'more global" with fewer "facts to remember." She
' a,,ff’ s : .
exsresm somﬁfanxiety about this, but felt "well prepared" to write

éhe test. After the test, she dectibed the questions as "well
b v

i) ‘.-

-wﬁ%ﬂten, and thought that, generally, people felt better about writing
the‘test. Bob hesitantly agreed with this, saying: "I think I wrote a

‘good exam, but I think I've sungpthat song before."

Dianne had some misgivings about this test, commenting "You

shouldn t give Paterial that wasn't ever looked at in class." Both she

and Jennifer made specific reference to a problem which seemed to

v

i
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confuse a number of students. One person complained: "Some ‘questions
were not in a form consistent with lectures or labs;f accusing the
instructors of "throwing curve balls.": Situations like this inteﬁ%iff

the need to know what is expected. Dianpe made an appeal for ﬁore A

direction, asking: "For the final exam, would it be possible, to’ tell

the class where the emphasis is going to be in the readings? For the

last exam, much of what we were required to read was never touched
., _ - . .
“~upon. A number of students felt that the test had put too much e

{ ,
emphasis on mathematical content as opposed to teaching methodology r

Most students seemed to approve of the general format of the - tggts,
}b ‘

buts some admitted difficulty with particular aspects, such .as time and N

" types of questions. For example, Lorna éaid:- "I feel that I understand

. fuore than what the exams show because I do have a problem in every case

»

with the multiple choice, but that's another story." Jennifer also
mentioned that other students had expressed frustration with multiple-

choice questions. \ ' D y

Whan stodying, studentg\tended to anticipate what would be on the

test. Expect%tions were based on what topics were eophﬁsizod in claos,
and the manner in which they were treated. They used the same criteria
¥ &gﬁk
Y \i*

when assessing their performance and judging the fairne&s o@hthe test.

¢

Usually, students felt that they were well prepared for the term tests,

and often blamed poor results on the format or content.



GenerallEvaluation

?.
The maiﬁ source of dissatisfaction with the course was the system

for determining grades, but unfortunately, much of the anxiety was based

on. a misiﬁtérpretation of the grading process. The methods used were,

' in fact, consistent with university regulations and departmental ‘policy.

"For each test the raw scores were ranked, and students yere given a
"guggested' score on t%e nine-poiﬂ%‘tystem. The purpose of the latter
score was to give students an indication of where they stood in the
class Qith respectato that'test; these scores had no absolute value.

" Before the final examination, a similar procedure was followed, using.

’the Eotal raw scores go date. Some students misread the intention,
assumed that a bell curve wa§ being imposed, and that a predetermined.
number of students woﬁid‘fail, fegardless of their.marks.: This yﬁg not
the casé. While the mean SZOre and distribution had some influence on

~ the relative grades assigned, the proportion of -students receiving any

particular grade was not fixed. In fact, only one student failed the
. . hd

course,
The perceived problem was aggravated because, especially when -
dealing with large numbers of students, a bell-shaped -curve usually does
o L4 :

_ result when raw scores are rank-ordered. Such a curve, however, is

formed by the-scores; the scores are not made to couform to a

. ¢ 3
‘predetermined curve.

v ' , s g ,
Lorna enjoyed the course very much,'cla{hﬁpggiqwfas one of her

better curriculum aqglinstruction courseé, but she was disappointed with

the marking system. - She felt that the standards were too high and that

62
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there shouid have been a given distribution criteria which Qould

translate raw scores into ﬁine—éoin; gr3des. She explained: '"That's
why people are getting.really upset - ((. you don't rea&ly know exactly
where you stand." She argued thétlgpddéﬁts should be "judged on'an
individual basis'"; their gradeé should not dépéﬂd on "the way other
people‘perfqrm." Lorna also felt that a better explan;tion of: the
. system being used might have_helped bec;;se:"l didn't fully understand
%xactly what you were using.h She further reflected: "Tﬁat'sihﬁw I
feel—;and from'hearing the talk and talking to other people, that's the
"problem." ‘pnhappily,‘she coﬁcluded'that.the combetitive‘system makes
marks very imporiant. | ‘ .
Bob had mixed feeiings with regard to the e;;iyation_pgoblemg.
Whilelhe had been quite upset after the firstfteéfi andiwasﬁnpg ig f&vor
of a competitive systeﬁ, he had beéome, at mqst; accepting qf thé Py
situatton. He felt that the "fuss over’ga;ks" waé "rather amusing." He
wrote: "Of course a curve isn't fair——gZ£ Qho said it héd to be? Life
“isn't fair most of thé time. It's time the gfipers grew.up."
Overall,‘Dianne was”happy with the‘course, Sut indicated that thew
marking."could be improved upon." Her'atFitude éowards the.syétem was
similar to Bob's; in her words: "I don't'think it'é fair, however .
~ “certainly acéeptable." While she was somewhat dissatisfied herself, sH;§:>
felt ﬁhat the most of th; studenté had been "rather, rude" in their

protesting. She speculated: "I guess the major problém is that the

marks will tend to be high and so one who knows 607 of the course

W



material could very well get a very bad mark," and then added: "I hope

I'm not one of those!"
4 4
Jennifer, herself, was not upset about the grading procedures and

expressed disappointment with her classmates' behavior, saying: "I

~

couldn't believe it!" To her, the sit;éfion had. generated a "bandwagon"

effect. She acknowledged the difficulties involved in evaluation’by

q
posing® a questign:- "Will there ever be a means of evaluating the

students and really doing it so that the marks totally represent the
effort and the work and the involvement and the information retention

and the new ideas?" .

Most students began the term eager to learn how to teach

mathematics, but as time passed, matters related to getting through the

course often took precedence. Pressures of the compressed term and the .

class size soon began to cause dissatisfaction. The students tended to
discuss the course in terms of its structure and requirements, focusing

on the lecture and seminar components, and the assignment and exams.

The ‘major source of stress was evaluation procedures.

Feeling Prepared to Teach Mathematics

At the end of the course, comments such as: "I %till don't know
how to teach"™ and "Now I really feel that I can go out and teach math -
well" were voiced by students in ED CI 216.. Though these two

statements represented oppoéite viewpoints, they indicated that feeling

prepafed to ‘teach was an important goél. What they needed to achieve

" this sense of preparedness differed .among students. Soﬁe felt that they

B
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others believed they had an adequate understanding of the content but

wanted. to

ow how to teach 1it.
Stu é,ts came to the ‘course with varied backgrounds. Some already

had experience tutoring, giving priv eblessons, or helping their own
children learn. While these peoplé often felt they alread& knew how to
teach, others felt like complete bgginners. Some found the feeling of
preparedness came, in part, from the Soy of finally understanding
m;thematic; or experiencing success with unfamiliar topics. Doing
seminar‘activities with concrete materials gavé them confidence chﬁt
tﬁey would be ablelto>help children learn. On thése bases~they
monitored that which Qas presenfed to them and sodght'tbat which théy
felt waslnécessary:

1]

Mathematics Background

Ihere were a number of students whose background in mathematics had

'

not favorably disposed them towards the subject, and who consequently

-

were apprehensive about the course. This situation was not atypical; in
fact, the textbook used for the course had a whole chapter devoted to

the issue of mathematics anxiety. Such misgivings about mathematical

A

"competencé were shared by Jennifer; Dianne, and Lorna.

Jennifer's doubts about her mathematical ability influenced her

‘décision .to participate in the study; she was optimistic that she would

; ,béhefiﬁ\iﬁ;ﬁ/zggbpérsonal interaction. Her "worst fear" when she

A
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entered the faculty of education was mathem;tics. She felt that she
lacked content knowledge énd worried that she would present unclear
lessons to her students. She put off taking the required non-education
mathematics course until her second year, but subsequently was
enthusiastic about the course she chose. While the positive experience
reall; helped to calm her insecurities, mény remained when she began
this cour;é. In fact, she admitted: "I would have done anythiﬁg to get
out of {it!" Sﬁg did, however, decide.to accept the course as
inevitable, and ﬁake the best of it.. Early in the term she wrote:
I aﬁfbeginning to read about methods and materials and various
approaches to teachingf—designed specifically for people like me.
T now believe that if T read texts and apply myself to the material
that I will improve and my students will benefit.
Her attitude remained positiye,.and towards the end of the term, she
’said: "Certainly I feel a lot better about math than I did at the -
beginning of the term. . . . It really turned out ;b be quite
manageable." ' R

On the first page of her journal, Dianne wrote: "I am the fypical

O 'I'm terrible in math' student. Whether it was due to faillures in

i
1

elementary school orylack of studying later on in secondary school, I
never did well." She was worried that hggg&wﬁ mathematical inadequacies
"could affect the children shg would teéch.é §ef1ecting on heg»own school
experiences, she hoped to make it "different"‘for her own st;dents, so

vthaf they ‘would have the opportunity to‘"truly'enjoy" maﬁhgmatics; To
Dianne, a poéitive attitude was essential. -She asserted: "I think math
is definitely a subject that yéu enjoy 1f you're having success and one

that you don't enjoy if you're not having success." Early in the term,

-
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she expressed some disappointment that the courscgwas not making her
feel cxcited about tcaching’mathematics. The immediacy of this need
seemed to be related to the impending practicun. She wrote: "I am
getting nervoua.abdut thinking that I have to actually TEACH math., I
don't know where to begin! .‘.'. I‘wonder if the’childrcn will really
lcarn dnder my guidance." Near the end of the course,‘shc was feeling
mnfe coniideni, yet some uneasincss.lingered. She said: "To be quite

" honest, I do feel better about it’ now because of this course, but I'm

still scared about 1it."
: ' %
Lorna felf that she could definitely relate to mathaphobia. During

one of the early seminar sessions which dealt with problem solving she
said:  "An old familiar feeling come over me. This was not a good

feeling and one that began in my late elementary school years." She

. 3 )
claimed to have overcome many of her fears a few years before, when she

took a course to upgrade her mathematics qualifications, glving much of

g

" the credit ‘to a very sympathetic instructor. S acknowledged "I -
\*1

guess the first step towards succeeding to some ex%ent in math was just

finally thinking to myself 'I can do math;'" She fﬁtther noted the

irony of the fact that she hadnworked in a bank fo' :;ree years, using

SN .‘Av‘

mathematics daily. "I gness, she explained, "in*@ sensé math had

more meaning--it just wasn't a series of computatidﬁs é rules." Like

Jennifer and Dianne, she was concernad about the childréhéahe would

teach. She wrote: "I do not want to impose this handicap on my own
students. It is only obvious that my own feelings will somehow surface
while teaching math." Lorna enjgyed the classes, and her confidence

"
L9

increased throughout the term.
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tolen was not overly anx: nus about mathematics, though it was not
cne ¢ her favorite scbiects. She said that she was good at “facts,f
tut had dif¢f:ulty ~ith-t: i< onometry, and quit taking it in grade 1l.

- attribuced some of I qroblemé to early circumstances. Her;parents
used meth ~ds d “ferent om those she learned in school, aﬁd this caused
her some ~r~fr Having been out  of school .for a number Bf yéérs;’
Helen;felt tha; methods for teaching mathematics were improving,vmﬁiing
learning more enjoyable. She even:noticed a difference améng He;éown
children; the oldest one "learning' by rules" and the ydungér one; "with
more understanding." | . |

Basically, Bob felt positive about teaching mathematics. He said:
"I don't think I'll have any prgglem. ‘I enjoy math myself." He did
experience some difficulty with ﬁroblem solving, but spent Eonsiderable
time working in this area, and found great satisfaction when he was
successfui He,_too, recognized the importance of good attitudes,
saying: "If the teacher has enthusiasm and warmth for the kids, you "1
carry them along no matter what method he uses.”

Similar accounts were given by others who expressed ;eiief'that
their fears of mathematics had beén alleviated. One studeﬁt happily
reported: '"For me, this math course has been a very positive Lhing.

. . . I have never been too keen on math and I feel I have been able ﬁo

identify some key reasons." Another said: "I never liked magh after

. o T
grade nine and was very anxious about this course but came out of it

feeling I will be a very competent math teacher." Recognizing the

significance of eliminating negative feejings, one person wrote: ''This



K

_”class has relieved a good deal of my math anxiety and has shbwn me how
}n

‘tx

important a good, p031tive aetltude towards math is needed in the

r"1 -
iy it

field." Accounts to the contrary which claimed’ that feelings of anxiety '

were not easgd or actually increased were rare.

Many st tudents igf%D CI 216 suffered from mathematics anxiety, an

_affliction which Eg% often traced back to elementary school days. These

4 §

fears contributed to feelings of "incompetency and self- doubts .about

W

being able to help children learn mathematics. Fortunately, most

students managed to overcome their insecurities and anticipated teaching

“

mathematics with increased confidence.

Goals and Expectations
EE:

e

What students wanted to learn in this course varled as they came

WAL se mathematical qualifications, unique backgrounds, and, in

with
many Eééég, ambivalent attitudes towards mathematics. Most of them{,
howevet, were critical of mhat was presented, basing judgment on
personal needs. Those who were positive about the sonrse often referred
* to its practicality. . For example, one student wrote: "Tnis waa a
usefu} course. It helped clear up many questions I had abdnt teaching
math'"; and another commented: "I found this course one that 1'11

remember and use in my class." on the other hand, some expressed their

dissatisfaction as: "I don't feel prepared to go out and teach math. I
learned more math, not how to teach it!"; "I know no more than when I

|8

W

started"; and "I feel we have been let down and turned out into the

cold." : . '
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Early in the course, Lorna wfoﬁff,f"So far in the ED CI math course
L3 ' . ; Py -

1 feel quite comfortablei! I want td know_éll I can about teacﬂing

>

math.'"" She esﬁécialiyﬁ&ooked for practical applications ofpidéas.'

“After one-class .she commented: "It enabled me to understand . . .

problems can be used in assoéiétions with our daily lives"; buf on

another occasion she was disappoirted with a lack of realiStickexamples

s -t
B A

and ‘concluded: "I guess . ... it is meant to be a guideline and mot a
practical sort of courée.ﬁ : o
o ’ ‘ ' - ’ ("'V J‘_
Lorna liked the problem solving method of teachinghqomﬁutaﬁionvgﬂdu“
' U\ o . e >
the emphasis on use of concrete materials. She expressed.pleasure: "I

T

pérticularly,likédAthe last two lectures as it gave ﬁ; m§r§'0f>aﬁ‘
éxémple app;;acﬁin teaching computation." Being given sit?atioﬁs and
. told how tolgo about handling.tpem;was tosher, a sutitable form of
instruégion:5 In her words: "Apﬁroaches to assist children in leérniqg
and undérstaﬁding éhe math skills we,mgst_teaéh arevwha; I would like to
seg;éore of ." She ddmitteé:_ "I would hé&e p;ob;biy friéa to teach this
~using much the same method that I had been taugH; with," |
Helen/QOiced similar thoughts; she had egpeéteq to be told to teach
as she wés taught. She felt better about the newer mgthods, explaining:
"Math, it's interesting, it's relevant, it means something. When'I was
going ;o schoél, math meant nothing. ;‘. . They gave you rules." In
fact, relevance was a key word for Helen. Referring to her young
daughter's experience, she said: '"They're giveﬁ‘problems to work out,

and p;pBlems that are relevant to them." .She was aiéO‘impressed with

the hands-on activity approéch to learning, and this was evident in her

T ee— . em——
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.
reaction: "You have them moving around, experimenting, discovering, all

of_those things that I didn't know you cguld do: T think that's neat!"
Shé fecognized the régpbnsibility of preparatign, asserti;g:

. "Everything can beé ingkfeéting if you spend the time to look for °

| different ways of teachin%.it." Making connections became'important for
Helen, 'as she reflected: '"Because of the broad range of skills and
processes involved in‘understanding th; conceﬁtsiof mathematics, it

’

; ) .
would appear to me{tha;fintegration of other subjects would Be quite
: . ~

Nt

easy."

Helen was disappointed with the non-education mathematics course
she had taken. She eﬁioyed it but did not think it would help her as a
teacher. She expiained; "I just don't tgink that [MATH] 261 was
relevané, i like to have idgas;" This opinion, sﬁe béli;ved, was shéred
by other studenté.7 By the end df this curriculum course, Helen was
happzly anticipating her praqticum and the possibility of teaching

mathematics. She enthused: "I'm dying to try out some of these math

v

concepts!"” , f“\\
: B 3
. . \

While Dianne; too, was looking forward to her student tgacﬁing
assigﬁment, she was soméwhat more apprehenéivé. ~She had started the
term with "quite a geheral'objective,"iwhich was "to bring" ané "to
teach" the different subjects to children. Recognizing different
learning styles, she wroté:' "One thing I am concéiﬁéd about 1is the
.necéssity éor‘INDIVIDUAL work wi;h the éhildren." Pé;sonally, she felt
the need to know more mathe;atics content herself, finding if difficult

to learn how to teach and still get some of the subdect matter in such a

- A

short time. She said: ﬁbverall, the course was good and I did learn,"

. a3




and then added, "hopefully, I'11 be able to take more math courses in
- the future

*As’ teo practical applicat of the course, she reflected: '"You canv

.. ‘..,,\,

get some wonderful {deas from these cburses, but ‘T think in the end you -

have to take.your\own teaching methpds into the class." Like Helen,

Dianne recognized great opportunities for integration of mathematics

with other subject areas. She explained: "I'm definitely seeing ow
’ important integration is, and how really simple it is. . . .‘Math,vI

o \ : x-
think has often been .seen as math, as a separate subject." e
!

Jennifer also saw the significance of integration. While preparing

for mathematics and science tests at the ‘'same time, she wrote: "I find
it so interesting where the two subjects begin to meet in terms of
concept development, teaching methods, and teaching aids. She noted

that skills, objectlives, apd. teaching-learning’ sequences are common to

different areas. Her main concernsias a future teacher were knowing her
students, reducing anxiety, and making learning 1nteresting "Variety

is the spice of learning,' she wrote, after reflecting on the
Lresponsibility of planning and lesson_presentation. She was concerned
E
about meeting individual differences, stating ‘"Students cannot all be

(expected to learn and understand all ‘the material presented as the age
‘-{n g
group and inteilectual development will surely vary among a group of
25." ).'

Jennifer was excited about learning tpé left-to-right method of
‘ . . L IR

L A e . . -
subtraction. 'As it was for Helen and Lorna, the approach' was a

departure from what she” had expected, and she found it‘verifmeaningful.

-‘.' - . . E . ) .. . ’
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She often related what was -being done in class to heréixﬁériéh;e of

{

hgiping her younger sister with mathematics. Specﬁlgtiﬁ@iﬁﬁﬁt‘perhaps

‘her sister had not "attached enough meanihgrto the processes behind tﬁe
facts,™ she hoped to offer her studeﬁts more meaningful learning. 1She
was‘":eally lookingvforward" to her upcoming practicum and was '"eager to
- try out thé ideas" fhat she had learned 1n this course. |
Bob said that he maiﬁly wanted to learn "the ngfs and bolts" of

‘ teéching:mathematics. ‘He found manyé%f the ideas presented’in class to
£e interesting; but was ever ;keptic§1 of their practicality. He,
"demonstrated open—mindedneéé in comments like: '"Great new idea. . Makes

©

sense," or "New thought for me. Interesting!"; andysomeélmes reduested
‘further reférences. Often looking for rationale or clarificatiog, he
asked questions like: "Why! Unclear!' and Nhét is the point?" After a
~lecture on a néw approach toocounting'énd‘numera;ioﬁ, ﬁe asked: ."What
grade do you introduce this éystem?"‘ It was often in the Iight of |
having taught his own four children to read, and haviné observed them
iearning at home, that Bob mo?;toied the coﬁrse content. Reaéting to
reference ma&e in class to a gommon error made by children when learning
to count, he wrote: VM§ kid§ nevér haé a problem." Generally, he felt
quite confident about the;prbspect of teaching, but sharéd Jennifer's
and Dianne's c§n¢erq;for‘being prepared to deal yith individual
differéncesz |

As_well as\expressing approval or dissatisfaction about what QpEy
did learn, somelétudénts suggested that the course was lacking in J

certain areas; that is, all expectations were not met. The chief

concerns were absence of information on diagnosis and remediation of

"73
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mathematical learning problems, and the need to spend time*' on lesson

‘planning.

;.When they began the course, students did not neeessarily know, 1in

an exblicit sense, just what they expected to learn. However, most of

hem seemed to,, e least ‘tacitly, have’some basis for appraisal of the
course content‘%e “fs intuitive judgment was influenced by the unique

mathematical knowledge, personal experience, and attitudes which they’
. : /

!

brought to this situation. As the term progressed, their goals usually

became more specific, and the extent to which they were realized had a

‘4bearing‘uponvsatisfaction with the course,

) : . ‘

Textbook

If there was one aspect of the course which received nearly
unanimous approval, it would be_the textbook. Most students found it to
be well written, clearly organized, and readable.” Dianne said:i "The

test ts excellent, well thought out, and conducive to studying.”

)

Jennifer agreed with this, writing: '"The text is so easy to read and

B

“reread. . . . The writing style seems to flow nicely."” Many remarked on

its practicality ,Lorna noted: "The text has a lot of really good

’

ideas,' and "it will be ong that I will keep as a reference.

"  The one

. o w.‘.

drawback mentioned was that 1t was'not a Canadian publication. This was
i .

.

not a unique problem, as Jennifer stated: "It's quite surprising how

American all my textbooks are, a little discouraging in fact."

4
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. Lectures

' X2

Yot .
£

'

Reaction to the quality’ and usefulness Q% the leétures was diverse.

.

On one hand, they ?ere credited with being "informétive," "interesting,"
and "practical™; yet on thé other.hand,.phey:were denounced as being
"boring," "disorganized," and '"Mickey Mouse.™

. e . : ,

Those who weré pleaéed with the lectures usually felt that Ehey
coﬁtributed to their preparedness to tg%ch mathematics. For exémple,
one student noted: ™I found the material presthéd in lécfures ve}y

.iormative and useful as a future teacher"; and another wrote: 'The
exarples given in cléss were good, applicable for various grade levels,
ar 1 Zun!" Sp@e.students enjoyed the ;ecturés because fﬁey found them
irnt:resting. One commented: "I thoﬁght the iectﬁres were great;

N '

infcrmative, and exciting." Following a lecture which she found

stimulating; Lorna wrote: "There were many things brought out of the

AN

lecture that I had not reafly considered before." ,

\ »

Dissatisfaction with the lectures often stemmed from the fgeling
that they yerelgseleSS»and uninformativb:f One studeqt complained:
"Céntent of - the lectures was digorganiiéd'ana difficult to progégs. I
fodnd if difficult to relate what was b?ing talked about to any
practical experience in the classroom." Offering‘constructive

 criticism, another wrote: "I would like to have seen more in the

lectures on how to help teach math, how to help the students understand -

) -
certain concepts."

The most fréquent crificism of the lectures was that they followed

the textbook too closely; Typical of such cqmments is: ""Many of the

75
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lectures were almost exaCtly the same as the textbook. It seemed-thag
:?the lectures did?not reinforce the teifbdok But wefe a repetition of
ie." ‘In sé@e cases the quality of the lectﬁfgs Waé petceived to be
inconsistent, as is evident in the state@ent; "'Some Qf the lectures.
g . . .

- were quite good and they did promote an understanding of'whac was to be

1 0

' pauéht, but'man& of the lectures were a total waste of time." A couple
of students who were displeased with the lectures wefe at a loss to
offer suggestions. In fact, they doubted that they eOuld be improved,
remarking: ""But math isn't always the most stiqylétiné tdpic," and "I
don't think the conteﬁt.could be more interesting.”

Both positive and negative red@éfbns to the lectgréé were received.

Students tended to evaluate these classes on the basis of whether their

needs for practiéaliﬁy, stimulation, and varlety were met. ¢

1y

v

Seminard :

o C

r

-

As<Lithothe 1ecféres,bs§udents':e§aluations of the seminars
refleéted both satisfaction and discontentment. Most found them
worthwhile and emphasized the opportunity to see and use materials,'and
to share ideas with their classmates. Negative comments.usually were
volced by studénts'who focused on putting in time and who saw little
value in the activities.

Enthusiasm for the labs was expréssed as: "I loved the seminar and

looked forward to it each week." Throughout the course, students
. : Y

mentioned the importance of becoming familiar with concrete aids and

“
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other learning resources. One student remarked: "The labs were

especially excellent, I think that actually using the materials that the'

kids would be using was an excellent idea, andcvery helpful." Frequent
observations stressed the wide selection of manioulatives osed in the

(
seminars. Jennifervnotéd: ""There are a tremendous variety of aids to
offer students #n the classroom,"Aand suggested: "A variety of colors,
sizes, aad shapes should be available to ensure thete ate ﬁodels which

students will be ‘able to relate to." The potential stimulating effects
of t;ese materials was also recognized. .Helen was especially impresseo
with some of the geooetry aids, writing:- "Interesting, motivating
manipulatives. aLoved the velcro figures!" The students realized thata.
discretion was required'on the part/of the teacher when selecting :
lmaterials. After one seminar Lorna asted: "This time we were able to.
pinpoint some disadvantages in the @eoices that were used. These would
be things I would consider when teaching." Another student stated: Tt
is important for a teacher to consider the usefulness of various types
of concrete materials." Specifically with regard to numeration; Bob

wrote: "The abacus is the most practical manipulative material for:=

classroom use."

)

Early in the terﬁ, Dianne wrote "The labs so far have been fairly

good where we ‘are able to actually work with the materials and with our
fellow stuéeﬁts.” Many other students enjoyed the increased interaction’

‘with their peers, which was facilitated by’ the small groups of five or

-

. six students séated at each
. ¢ '

ma wrote that she and others

"yideasq. R ¢ have spoken to other

encouraging and 1t brought out m

2

N
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" classmates . . . they found the group work and sharing of ideas to be of

5

o ‘ e
great assistance." Another commented: "When everyone chips in their

idea of what we are supposed to be doilng it becomes clear to me what is.

.
the objective of the various activities." Having found peer discussions
. P C N

.worthwhile himself, Bob felt that children could benefit.too, noting:

"Cfdﬁp york’is an 1ideal setting for optimal student achievement.” |
Recognition of the need to understand how éhildrénvlearn and to be

able to guide them was often noted iﬁ thé labs. jLorna‘reflected: "The

" activities really enabled me to see the challenges through ‘the. eyes of a

child." (éiﬁilarly, Helen wrote: "It was much easier to see

relationshibs using thé ‘mpanipulative objects." Relating a lab :
. v AN o

14

experience to future work with children, Dianne said: We really didn't

) «

have time . . . to really sit down and think about it because we were

sort of rushing through, bug‘with a child, they would have more time."

¥ )

‘'essed with the acti$ity approach to learning

7y

Most students were imp

mathematics. One student commented: "Hands-on activities are valuable

~
-

in that théy hold attention and provide visual aid," and another summed

it up: '"Learning by doing seems to be the key." The- teacher's role was

B

not disregarded. Jennifer wro§£ that "guided diseovery" and "purposeful

specific objectives'" were important"; and Bob warned: '"You must not

, P :
- allow kids to get frustrated by leaving them too long at any one .
N ,

agtivity.” He further noted: 'You have to give kids lots of gime.to'

fool around with shapes."
It was while doing the seminar activities that many students

' identif%s@ thelr own.needs as future teachers. After examining the

i
bt 1
.

78



79

“curriculum guide, Bob wrote: "I must become proficient in all 5
strands.". Later, uhé% he had completed the calculator actiyi;ies;'he

realized: '"The teacher must\know the calculator cold." Dianne thought

: : . : .
that she could teach children how to use the calcﬁlator,yﬁik said: "I
don't really know how to use it so that it will really help the

students." Consequently, she requested further references on the topic.

Personal shortcomings were often perceivea during the labs. For
. , _ : .
Helen, a problem solving session led her tp reveal: ."I found I was very

A8 ’
limited in my capacity to figure out problems.”" Similarly, Lorna.wrote:

"I realized how th of practice I was when working with problems. My
' o

own experience in problems.needs refreshing." Sometimes difficulties

were unexpected, as Helen indicated in the measurément seminar. She

remarked: "I was surprised by the measurements that I could not

estimate." On “another occasion, the opposite situation occurred for
Jennifer, who happily.reported: “The ease with which I was able to

- complete computations was a wonderful break."

1

Translating theof&-into practice was an important goal and the’

séminars provided a chance to at least simulate some classroom
experiences. Jennifér wrote:

I think it was great that we had an opportunity to handle those
types of learning aids that we have been reading about, hearing
about et cetera. Every now and then I begin to feel like I'm b
getting somewhere in my_'training' to be a teacher. Today was one
of those days. In my lab I felt good because I knew the i
theoretical functions and to try them out somehow proved to me that
they are indeed legitimate and valuable. °

Those who put down the seminars seemed to devalue the very things

[N

3
that were most meaningful to those who apprecisted these sessions. For

example, instead 6f viewing the labs as an occasion for group work and



sharing of ideas, they described them as "visiting seséions," They
indicated little éonfidenc; ig peers, as one studentvaésgrted: "The
seminars were a waste of time--you [the instructors] could have spent
more time explaining the activities rather than hav%}us git around a
taBle for 50 minutes (It was a fun goséip sesgion)."

Another aspect which some studeénts seemed not to appreciate was
-~ RI

that the activities were meant to be done with children in mind. One
person wrote:

The seminars were a joke. We could be given the handouts and as we
had nothing more than manipulative objects, we could have 'got the
idea' without spending an hour of our timé. . . . Some of the
seminar concepts were so simple that it insulted our time and
background. ’

4 7 .
" Reaction to the seminars was mixed, th&ugh the dissenters were in

the minority. Those who. valued thé’ihbs most appreciated the group

discussion and chance to work with children's learning aids, and those
who were dissatisfied found little purpose in either, o
Feeling prepared to teach was a.major goal of the students in ED CI

216, but what was needed to achieve it was individually perceived.

Personal expectations were influenced by mathematical competency and

background experiences. Objectives included knowing the:content in the.

&

curriculum, improving their own skills in mathemétics, uﬁagrstanding how

— Sor
b

children learn, and acquiring practical ways to teach it and make it
interesting. Continﬁallﬁ evaluating the course on the basis of how well
it met their needs, students reacted to and reflected on the course

v

content as it was presented through lectures and seminar activities.
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Lookihg for Models

‘Models of teaChing are always presénted by teachers, whether or not
this is explicitly intended on the part of the teachers or explicitly
perceived on the part of the students. Those enrolled in ED CI 216 all
had had experiences with teachers at the elementary, high school and
university levels. It was to these teachers, along with tbe three
instructors of this course, that the students looked when forming thelr
own seif—iﬁages as future teachers. On the basis of their'ggrceptions,
they aspired to eéuléte those qualities and.behaviors which they admired

and eschew those traits and practices which they found'objectibnable.

Former Models

Dianne recognized the influence of her early school years on her
L 1

peréeption of good teaching as she reflected:
. .’

Now that I look béck and know a little more about education, it —as
a really .good school, very progressive, and I enjoyed those years
very much . . . my teachers were very encouraging . . . my favorite
teachers now are still the ones from [that school].

She also contrasted her memories,of two higb school mathematics
teaéheré; one who screamed all ?he time, and in whose class she did
poorly;_an& her favorite matheﬁaticé Fgacher, whose encouragement had *
made fhe class enjoyable. . . .

Helen did not identify specific teachers from her own school days,

a7

but she spoké#%bout some of the teachers that her own children had. in

selementary school. Impressed with their outlook and methods, she was

&1
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encouraged to pursue'a career in teaching. - She said: "After seeing my
children's teachers and talking to them, it didn'tilook as difficult as
I thought it would be." From her daughfer's exﬁerience she recognized
that‘teachgrs' roles are not identical at all levels. Of junior higﬁ
teachers, she noted: "The teachers tend to treat that age group a
litt e bit differently than they would maybe in the grade three {r four;
there's still affection there because they're small, but these are youngv
adults."

Some of Lorna's fonder memories of mathematics teachers were those
of thelinstructor she had when upgrading her mathematics background.
_ Shé wag’inéluenced'by his patience and positive.attitude. Jennifgr
; femarked about simiiar qualities in the profeSfor ffom whom ;he had
taken Her non-education mathematics course. ’

ﬁoth Bbb and Helen spoke well of the interaction they had
experienced the previéus year and which they missed in ED CI 216 due to
~ the large number of étudents. pr said: "I felt a lot closer to the ~
teachers in the [9-credit CI course] than I do now." Helen felt that
the classes should provide a model for professional relationships,
rggretting:q "This inst_tution doesn't prepére you to interact with '
pebple." : X |

»

The imﬁact of former teaching models often is not, recognized until
the experienceé ate delibera;ely reéalled or brought to memory by
present.needs. While.the recol’ections may be}incomplete or incoagruént

with the original experiences, what.is remembered is what influences

perceptions. :



Developing a Personal Model

v

Bob was quite explicit about looking for models of teaching. He

5

ascertained: "One of the things'l look for other than course content is

\

the skill of the teacher.” In fact, he .indicated that he took this for
granted, stating: "I expect, especially in the faculty of education,

- that if a professor is going to stand up there, they should have a

SN

Ekill." Referring to a professor in another coﬁrse, he further
explained: "He had a huge class, but he had a real skill; and I think't

teaching is an art form and that's one of the reasons why I like to look

“at the professors I have." ‘ ' \_J)

As part of his effort to search for models, Bob kept a running

4
P4

commentary in his, journal during lectures. Before a class, early in the

Fe ) .
term he wondered *E{s lecture format an effective way to teach? Whar*

> )

will my_teachihgﬁﬁgthbd.be like--to lecture or to let kids discover it
themselveSr—or_a“ﬁi&ﬁﬁre,of both?" He followed this up in a later eﬁtry

‘:§§h§re he n”fﬁécted: - "W{I1 kids learn better if they're having fun?

LT

Rhymesg‘gﬁgﬁéf :Unlikely tolre501§e until I get a class of my own!!'"
As a student, Bob preferred to have ideas presented Qith a clear
purpose énd in a straightforwg;agfashion. When he was unclear about
what was being said, hebwould react by jotting: "What is the point?",
and in one-instance he addéd: "As a.teacher, T shouldn't beat around '

the bush." Pondering this generally, he,wrote: "Why cannot . . .any

teacher . . . tell the students at thevéﬁfet of the lesson what 1t is
.A_J'\

that 1s to be taught," and tien reflecped? "I think that my students

»

7"
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will .appreciate the 'journey' through the 'land' of numbers if they know.
N ‘ "

the lay of the land before they start."

When: one question was asked in class, he noted: "As a teacher, ‘I
should rephrase student's question. Since not'all’studénts will havé
heard st;dent'qﬁestion, therefore teacher answer is meaning}essf"/)//
Another time, he remarked: '"[The instructor's] efforts to involve‘the
class via questioné is commeﬁaable."

He monitéred the lectures, writing comments such as: "??o fast,"

. - . Ay
"Excellent pace," "Speak clearly," and "Speak .louder." Respomding to

" "

what he described as an "undercurrent of conygrsatiod" and stqdénts
dictating when lesson ends by ciosing books;q§%g sa& these occurrences
as evidence that the lecturers were not in‘co;;;ol of the'situations.

Hg obsgrQéd mefhods of presentation such as overhead projector use,
noting: "Quit reading the‘overheéds to us--we all know how to read!!!",
and "Can't read overhead from side of room.”" On anothe;-occésion, when’
an instructor placed a message on the overhea%&;qnget the class’
attention, he .wrote: "Not a bad idea for myvsfsdépﬁg."

Lorna was concerned about what she perceived as discrepanciles
between how she was being told to teach and how she was being faughtw
Early in the term she wrote:

Ovefall I was feeling that somehow in this course there seems to be

a contradiction in what view we should have of mathematics (or

develop 1n our students) and the method in which we as future
teachers are presently instructed. '

’ .
a7

'She thought the intended message was to put emphasisfdn the learner and
to present math in relation to daily life rather than a "structured

body of knowledge" or "disconnected collection of rules and facts; yet

o o . . e



felt that she was being "given" agbstract rules, gﬁidelﬂdes, and
applications which were too far removed from the practical. These
impressions were influenced by her admitted search for practicality, ané
.léter in the term she began to feel better about meeting'this goal,

With regard to evaluation procedures, however, Lorna again reacted
on the basis-of how it provided a boor example for classroom
application. She was very disappointed with the notion of grading

‘people.on a comparative basis. "When I go out in the classroom, I+don't
feel 1'd ever want tﬁ use that sort of distribution," she emphasized,

. / ) : .
asserting her beligf in individual assessment. Other students were
quite outspoken on this same issue. One wrote:

In all CI's we are taught how to evaluate children so as not to

hurt progress or self esteem. . . . I am so sick of being told to

do one thing and being taught myself the way 1 am never supposed to
teach! . . . The contradictions and the hypocrisy is enough to
disillusion even the most dedicated teacher.
The element of competition in the evaluation procedures provoked
reaction, expressed as: "If one is to expect the spirit of cooperation
to extend to the schools, it really should begin at the'university.
Shouldn't 1t?"

Other areas of contradiction were noted. One student stat¥d:

1 found that in the lectures when a question was asked they were

never answered sufficiently, it was like what we [the instructors]

said 1s the way you do it and there was no justification for what
we were learning and this was the exact opposite of the method we
were being taught to use in our teaching of children. Practice
what you preach! - R »
The absence of- the insgructoré on one assignment evaluation day offended
-

some students, as is evidenced in the comment: &

To havp'us do an assiénment and not have the decency to even show
up and observe our ideas is a poor example of what teachers are

85
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really supposed to be. For us as future teachers to follow such an
example would be the biggest disgrace of our profession-- is this
the way we are supposed to treat the children in the classropm.

v

~

" bit heavy with the examples’; and then further reflected: 'Perhaps [the
instructor] is modeling a more concrete approach to teaching?" Near the
end of the course, she indicated her appreciation of the approach used.

For her, it emphasized that ideéas and attituées were what wa@'m@st

important. . , ‘ {féi |
: ¥
 Seminar experiences led many students%o anticipate the?iikr_ ‘roles a'd

self-images as teachers] Affective considefrations were veryvﬁ;Bﬁinent.

~

Written reflections are exemplified by the following: "1 want math to
be fun for my students and part of‘that is being.excited myself";‘*ﬂ ™
think I will have’to begin to enjoy arithmetic as a teacher in order
that I do not create frustration"; and "Teachers should also show :hat.
they ﬁheaselves §ometi@eszmake mistakes."

The students often took for granted that the instructors should
prov_de good models of teaching. Some looked back at previous teachers,
. usually remembering those they most admired‘o; leasthappréciated. They
looked for models for lesson presentationm, i;teraction with children and

colYeagues, and methods of managing their classrooms. Those things

which seemed contradictory caused the most consternation, especlally..

methods used for evaluation.



Stndent Refleetions; BL \\
N ( »
Throughout tne course, the five main particinants proved to be
steady and interestedvstudents; and towards the ‘end of ehe term they~‘///
were, like most of their\tlassmates,\anticipeting‘the upcoming practicumi‘
with mixed emotipns. The stress of facing a battery of final
examinations was punctuated with the conbined excitement and
apprehension of entering the classroom as student teachers

Dianne, who had been assigned to a grade one clads in a city
school, admitted: "I'm reallysnervoul about going out to student-
teach." When she found out tnat her'cooperating teacher's assignment

. ( .
was 207 musir she was p%gesed, expleining?ﬁ "Wh;ch I'm happyiabout
becanse I'm tnlnking.of minoring in.musig." Dianne had‘bééun the3c0urse
with misgivings about her.ability to learn and teach mathematics. While
she was sfill concerned that mathematics content was "one of the weakest
.points now that I have," she said: "I've gotten quite a lot out of this
course; in fact, I think that T could now go into a classroom.'" She
" added: "To'be quite honest I do feel better about it now because of
4 .

this course, but I'm still scared about {t." One of her concerns was
how much freedom she would have to take her own choice of materials into
‘the classroom to Feach mathematics. Over tne ;erm she had gained sone \\
confidence, and had recognized the,need to relate mathématics to other
.subjeefvareas, an& was beginning to see how that could be accomplished.

She had also grown in her sensitivity to identify her own needs as a

future teacher of mathematics and to set personal goals.
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Having been assignéd to.a cooperating teacher who taught grades

.
' !
\

four to six, and whe ‘also had a 207 music assigument, Jennifer R O

coumented: "That [music] was my worst CI'so\I know it 1is a éood thing. 1
1 need a lot of improvement in this area." 1In a more general sense she
said: "I'm feeling very excited about our practicums," elaborating:

"I am eager to try out the ideas on my students during my‘;racticum and

I am beginning to feel worthy of student teaching status. At the
beginning of the ferm I felt totally unprepared‘but this term has pulled
.a lot of loose ends together." Jennifer had been very receptive to new
approaches to teacﬁing mathematics and was most concerned with making/it
meaningful to her future studerdts. She was inspired by ene instrucéor's
approach éxplaining: v l\ o .

Numpers don't seem to really matter to him., It seems to be more
like the ideas and the attitudes and all that sort of thing that
surround math . . . that just fostering a really positive attitude
towards math is what's most important.

‘Helen was very pleased to be assigned to a grade five class at a
. A : ’
school near her home in a nearby community. while she eventually hoped -

» A
to teach primary school, she looked forward to getting into a classroom.
% . . i

She was enthusiastic aﬁoﬁt the activity approach to learning

mathematics, but felt that there had not been enough time in the short

term to "take in" all the i-eas in the course. She %egretted: "We

going to go out* student téaching;—sure we'll get a cﬁance to quickly use

what we've learned--and then we're going to be back heré for another

year, and how much of that is goiﬁg to go by-the wgyside?”‘ Helen was
-

determined to make mathematics learning relevant for the child;en Phe

would teach. She believed that children should be given problems that

’
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Qere meaningful to'them, emphasizing: "That s What we have to’ realize.

By the end of the course, she was convinced that all children could and .

should be successful learners of mathematics. She asserted: "I want my
AN . <
kids [students] to go through my class feéling good about themselves,

é&nd that they can do it, maybe they Te not ready, maybe they have

pri o .

problems, but they can do it.
When,examinations were finished, Lorma was scheduled to return to
hér home town for her first major student teaching_experience and toj
spend the Christmas holidays which would follow. Her assignment was a
grade three classroom. She wrote: "I am looking forward to this
practicum and am de@initely taking my math text with me for 2any ideas
and procedures." Practicality had been important to her all- through the
term, and in this respect the coursé satisffed her expectations. She

[

said: -"There's_a lot of usefullthings like the labs, things that will
be used . . . things 4in this course can be appliedﬁ" While Lorma was -
pleased with,what she had learned in the course, her dissatisfaction
-with the eva;uation system remained. She regretted: "I am still
‘disappointed over the marking syster." ’She felt that she‘had uorked
hard: yet hadzéeen judgedbon the way other students had performed.
Lorna ,rew to appreclate the}significance of mathematics in everyday life
and the need to think about how children acquire\meaning. These views
and her willingness to explore new ideas about teaching helped her to
gain confidence in.her ability to help children learn mathematics.
Bob's practicum assignment was a grade five class in the a¥jacent

county where he 14ived. While he felt confident about his ability to

teach, he cxpressed concern: "%what I understand, a hostile or
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unsympathetic cooperating teacher can really hurt your career." ‘While
. ) _
Bob usually had been open to new ideas, he was not quick to accept them,
LY : g "

probably due to basic beliefs which he held. He felt that 33 ”ijé were

capable of learning jmore mathematics than generally is expec 7
¥ e
school system, yet seemed [ to tuld traditional views abo‘;:

y , . e
in control of lessons. He expressed a sincere desire to-accoMmdiate’

"I"m a littlef

tdividual‘ differences amorig childr_en. He said:
icdncerned what I'm going to do when I gét into a class situation and

Mwhen I have . . . (8 number of students at different 1evels, and I n

o

.really not sure hoy I'm going to tackle that." Onebof the‘most . °

important things-that Bob took to the classroom was his respect for

learning "Children 1o§e to learn and it' s a joyous process for them,"

-~
he said hoping to nurture this a;titude in his future students.

P

‘

As did all the students in ED CI 216, these five people finished

the course as'thEy(had begun, as individuals., Thelr personal’

[
N

;experiences were intertwined, and shared perceptions emerged as patterns

o
<

which were desdribed'thematically, yet each one, remained unique, and

e would take_a singylar perspective into the classroom.
. 'y

Yy

Researcher Interpretations

“

; . Learning and Control

The three themes; Gétting Through the Course, eling Prepared to-

Teach Mathematics, and Looking for Models, are based on goals which

~
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"f';‘«;z"’chdents .had for ti*elves while ~ei<perie‘ncing ED CI 216 Funtdamental

', S . -
. L4 : Yow
T o 3,

. | 4
to all these themes Was the’ process of learning and the. attendant

function of control. They 'all had been life—long learners through botP

informal and formal experiegges.- Many of them had been'teachers, givingl

‘

private lessons or helping their own children, and were in the process

v

“lof formally preparing to become certified teachers. The significance of

f

their past experience is that it was the“basis for their preconceived

notions, both implicit and explicit, about learning and teaching -In

R —

‘turn, these beliefs- influenced‘how they interpreted their experience in

\

the course. In light of their position, the students seemed to focus on

r

themselves alternateiyvas studelrts ‘or future teachers. When the student

B

perspective dominated, the concern with gétting throughﬁthe&course ;

>

emerged, and when the future teacher perspective dominated, the concern
was with feeling prepared to teach. Throughout the course they also '
were looking for models, finding examples in how they themselves were

taught,, and in the models they were encouraged to follow. All the
L

students in the course learned. The three themes addressed this

‘

learning from the students' point of view; what.they wanted and expectsd

to learn, and the extent to which their goals were accomplished.

In this section, I will discuss the students' learning from my

v

perspective as one of their instructors, and with respect to holistic
conceptions of learning. In a short course like ED CI 216, true change

in the holistic sensg would not likely occur; however, there existed

»

opportunities for growth towards such learning. Learning {n the
/ .

cognitive sense is not being dismissed. The students, in fact,

processed a good deal of information during the course. "How they"

[
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perceived this information, however, reflected their holidtic world -

views.

0f the three major goals Giscussed perha&S?the one mdé{\students,

L

ideally, would have lfked to give pretedence was Feeling Prepared to

XTeach and they approached CHts from the how-to perspective of lgﬁking )

for successfulﬁmethodology This stance, suggested the belief, dlbeiﬂ‘

——— {

12

implicit,wthaerthere were correct solutions ‘out  there," that is,

outside of'themselves. This Turther implies control: 1if theré were

answers\tg?be found and learned, ‘an authoritative source must have

" Implicit Control .

..:"_..- L 4 >
e L + ) . B

I was not surprised that many students came to this course:with

restrICted,views of learning. They d%d spenf many years in educational
. ) ‘ .
institutions which espoused control. They had been told what to do,

e
.

what to Yead what to write, what facts to learn, and were evaluated on
he basis of how well they achieved those goals——the institutions

goals. Learning in this sense was taken for granted in fact, eough.,_“:
) - 4
becauSe»it.had.the Securitycof familiarity.

”

For example, early in the course, the students were given an
-

.kfbpportunity to become familiar with the Alberta Elementary Mathematics

;.;foChrriculum Guide énd some of the recommended textbooks. The purpose of

L
B

T .
.

;thié’eierciSe was to provide an overview of the goals, views, and topics

;-

-~ REE
ety

5, acrcss the curriculum. Many students were ilmpressed by the structure

;'.‘)y
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and preécriptive nature of the, guide. Lorna noted: "Thé methods of

instrudtion ar€ a clear set pattern to follow." -Another student

‘expressed simflar éhoﬁghts ith even more certainty: "It explains * .
exactly what is'éxpected of, teachers im each grade level." Teacher

S '
repponsibility was addressed in the comment: ., ¥'Teaching wath in

— -

elementary grades covers a éreat deal. I need to pay attention to the /
g
curriculum guide and make sure that I cover all possible areas and the

children reach goals stated.” Such rigid guidelines were often wiewed /

as necessary. Restrictiveness of the curriculum was assumed by a f
J Pl

student who wrote: '"[A teacher] must not deviate from the prescribed

unit Eoundarfes as 1t would infripge on next grade." One studenQ.spoke _

; ,

of the importance of '"keeping the curriculum," and another expressed

the significance as: "Superviéérs and principals would have -a-more

4

&

“difficult time in assessing a teacher's competence if there was no.

curriculum guide." While the lack of fle)ﬁbilitx\was frequently noted,
* . )‘

it was generally viewed as an advantage. Bob wrote: "Highly structured

curriculum'confent ensures some degree of success as a teacher. The
' . . :

system allows LITTLE -or NO flexibility as to what the teacher can
1 : .

teach." For new teachers espeéially this was 'seen to be a boon, as

-

expreésed in the observation: "Since very definite goals and procedures
are outlined grade by grade some of the 'where do I begin' aspect will
automatically be eliminated.” While some students recognized the guide-

as a "fradework," i}"bare bones outline," or a "walking stick,” a few

, o

* took extreme positions as evidenced by the statement: "The guide is a

1

Bible in which the 'students of all schools will develop at the same rate

as well as being taught Basically thévsame subject matter."

'
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‘ Implicit acceptance of'customs can also lead to c&using the means
: ri

rith the end.. To illustrate: when students were exposed to ﬁnJ
alter: ative subtraction algorithm which worked from left to right, some
were del.ghted and surprised that there actually was another method, ye%
:v". were .nablerto see its purpose. One student wrote: "Left to ri;ht
ifs n- gcod.. Students then ha;e to readjust to the rdght to left method.
vay bother ! The power of tréditioﬁ?is evident in the statement: "l
w*iL':ever teaeh stgdents a left to right method of additioo, etc.
Right ' left has’been‘taught’and learnt fE: years and been suecessfql."
Co- - :quences of deviatioms were pointed out by a student‘who warked: "I
feel that theee ways are good to o;e but 1f I teach a different way than
what the teacher ahead is going to do, the child will become so
confused." Another student was hesitant to break with custom, save for
special circumstances: "I do not approve of left to right method except

/ j

/

im an extreme case where the child cannot”comprehend right- 1eft. Even

X4

JJennifer, who was quite enthusiastic about the new algorithm, was not
quite able to let g0 completely, and compromised writing "Adways be
open to a variety of interpretations and methods. Standard form 1s
important and should.be tamght but creative problem solvimg has inherent
learning and teaching qualities." '
Exposure to calculators led to a similar dilemma of receptiveness
%o, and denial of, -fresh ideas. Citing a common objection to calculator
use in elementary school, one student cautioned: "I can see children

éﬁtting so used to the . ..culator that thelr computational skills

decrease." In contrasi, .orna asserted: "I can definitely see how they

v

'.’;")
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would bgy of great,benefif and there is a great need to clear the myth
. ]

Y

about them causing intérference in learning_computation."

- ~ _ o ; .
3 ‘ . K
Breaking Set , i
. . A

I ) N ' o
The difficulty of changing life-long practices, whigh can become

%
almost inseparable from beliefs,.wa§ addressed by the studgﬁsg. Problém.

solving, a topic-conéidefed eariv in the term, jas ;n eye-opener for
maﬁy. As one student observed: "Theretis offen more than one way to
figure out a problem but it 1s difficult to Jse moré w;ys afte£ your
mind is stuck on one method."” Recognizing that habits canibe imposed gy

"

. {
others and set in time, another regretted: . . . that I have been

conditioned to see problems only one or two ways andy hat this makes it

- difficult to be more divergent_in'épproach. Thi% is a problems in the

school system." Other students traced gheir beliefs gbout mathematics

95

to their elementary school déyéﬁ Helen said: '"When I gfé& up, only the ’

&

smart kids could do"math"; ‘and another admitted: "I thought math was a

A
&

P .
trick system in elementary school.” The effffts of early experience

e
!

. : ‘ Y
were expresged by Dianne: "People tend to hold a 'grudge' against math

before ever entering {lectures] due to the nature of the subject and qu
. \ ‘ .
it's been taught in the past." A more far-reaching and potentially

harmful consequence of customary metho{glwas pointed out by a student

. - ! q
who wrote: ‘
I am going'to have trouble teachihg the 'why' of mathematics. I
learned by memorization of the rules of the algorithm, and I find
stelf saying that T would correct these problems by telling the
students the rules and having them memorize them.” I will have to
try very hard to avoid this temptation. ’ -

e
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.Similarly, Lorna cqnceded: would have brobabl_ riednto teach -
. P . :

When learning is sgrhctured for the rner, the product precludes

5 the process. The Iab sheet which acgompanied the curriculum guide

sized . fdct-finding. The intention was that the students
. 0'

dlsurvey agi\ii;juﬁﬁ all parts.of;the guide'. When the pattern of

questions was broker, this caused somé diagomfort. One student

observed: "#7 on the worksheet was confusing after having all the
. y c P
answers from the curriculum guide before." , Expressing similar feelings,
“anether wrote: "I feel ?;uatrateh with questions that are open-ended.
9

Structurad questions are easier\fdf me to understand where there is a
TA\\ direct 'formula’ E} work wifh!"{ A postible effect of such structure was

. identified by a student:'! "I think perhaps the seminar would have been
more successful 1f worksheet was not used. I found our group was more

~

concerned withj' '.the right answers than understanding what is

B ) ' -

"
Oon.
i

»

going

LT, R \ - .
In' order to alter beliefs, one not only has to be willing to break

set, but ;:tionale for change.sometimes is sought. For Helen, this was
the case with an alternative method of multiplication she had 1earned in
her non-education mathematics course. When she saw this method in. the
textbook for ED éI 216, she realized that she had forgotten hag to do

.

')..
it. She surfilsed: "I was so conditioned to doing it the regular wdy"

°

]

(af ad foypd the alternative method to be 'very long and d;ayn out."
Furthermore, she saw little value 1in learning it. On another occasion,

b
one student gained appreciation of purpose for changing a viewpoint,

o

96
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“writing: Y1 used to think’ that using gq\culators in math is sort of

cheating. I now realize §hat math involves problem solving and
: -
Most importantly, openness "to new

"

calcllators enhance problem solving.

wm s of thinking is’sel%-motivating. This was sugg%%ted b% Jennifér's
s

enthusiasm: "This left-right approach is incredible and I really
ﬂ

understand it! . . . I'm gettihg vety excifed .about the ideas in this

' class. It really is a departure from the 'math' I exppcted'}o be
= : - ) B

working on."

Risk ‘ *

? v RIS Kl o
L ’ »
- \ : .
. / i) ®
2 .

\ o ¥
Opening onegelf to alternative ways of. thinking involves riskg

AN

Those students who #21ieved that mathemétics was a rigid system or.who
recalled unhappy nemories o faiiure, initially were hesitant to be
creative when Solving prbglems; The poséibility\of embartassment was
recngnized and avoided by Bob when volunteers were asked to displav
x .
théé: probleﬁ solutions on the board. 'He had figured out two ways, but
hdgitted: "I didn't want to embnrrass myself."
N Less imnosltion of formal structure allows learners to be more
Vo .
éﬁ&- flexible. One student wrote: '"Children are better risk-takers than
Iadnlts. They aré less inhibited (not afraid to makes mistakes). Tngre
is a greater opennesé oflmind." fmportanbevof lessening the'
apprehension was noted: "The child has t; feel it's_not bnd to make

nistakes and look at resolving the problem using a different approach.”

The teacher's role was also indicated by a student who wrote: "As a

N
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. :
teacher I will have to give children pghctice in all approaches, and
o~
\allow children to do this free of right and wrong answers."

' Another kind og risk 1is that of personally losing the security of

0old ways. Bob addressed ‘this in his journal, writing: "Se1fk

.G

examination can be very disturbing and a little frightening.h .. N

" Time and Continuity
Qo .

- L. . - ‘
Given that a person is dilling)to(take the risk of changing beliefs
& 1] . . Z . . V
and,” in fact, is making stq}des towardslgcceptance of new ideas, the

learning process is neither abrd?t nor isolated. With respect to taking
. o )

- A

o

an open—edﬁed or creative approach to helping children learn methods of

computation, Dianne wrote:
‘;

This new way of problem solving . is very interesting. I think "
" however _that what we're getting in lectures ig not quite enough, to
change our whole method of computation, to feel comfortable enough

ith that in order to teach it - e
T

.~

pi
Similariy “Lorna\reflected’ "I am not saying I have fully grasped what

N ~
{svigvolved [in this new approach to computation] " and later’added, "

~would like to get a better grasp." ’ - f’v

Ly ) .
Jennifer, Helen,,and Dianne all observed the need for making

&

\\\\ connections whep teachin%fand the ease with which they thought -

<
"

‘ integfution of subject areas could be attempted. Their comprehension

was‘on{y beginning’, however, as Dianne remarked: ''Like I)ﬁust have
. ¥

- EXs

started to sort of understand it--you know, how easy it can be." The
%ignificande/of:this continuous aspect of learning - s applied'to
) : n
ghildgen by a studept who said: "Math is an accufulative process which
k3 M - "a . X !

; LA
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=i .
is good. Children don't start learning but continue 1earning'when

e

school is 1in or out."

That true learning camnot be rushed was believed by the instructors
of ED CI R]6. The purpose,of‘the lab summary sheets was fof the
students to reflect on what was most siénifiﬁaﬁt t f%em during the
seminar ana to provide food for~thought.v In the traditioﬁ of questions
and answers, some students were frustrated, thinking tha;_they were: ,

expected to identify profound new ungerstandings. This feeling was

;xpress%f by one student: "I think more time and efberience are needed

",

to achleve a major insight

. Collaborative Learning

\

. Many students began the course thinl‘ug that the processes and
‘products of learning should be.the same for all children, and that

children should do this learning independently. Somewhat irdnically,.

.
i

they discoVered through the sepinar activities that much learning can be
cooperative and that the processes and products can be unique.

Lorna and other students often remarked on the benefits of group

)

work. For students who were insecure about mathematics, it was helpful.

As one student noted: ''Student {nvolvement and discussion is an aid to

learning; it is easier with help and available informaticn."
Cooperative activities led to recognition and acceptance of other

peopleSY‘Qays of thinking and provided an opportunity to broaden
bersonal gerspecfives.- This was appreciated by students who wrote:

“The members of my group had different ways of approaching problems.
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One person preferred to use a formula approach——I found I preferred a

more concrete visual approach ; and "1z helped in solving these problems

to discuss how I was thinking with ott:rs. Talking over the problem

allowed me to see others' way of solving."

-

Openness does not mean easy, acceptance of one' s own or others' new ¥
¥
ideas; and this was pornted out by’ a student who remarked "When

working in groups, it sometimes happens that there are d1sagreements.

. This gives the opgbrtunity for those who disagree to have to baek
up their view." Learning’ean bccnr in groups, kgt what is accepted is
personal. Dianne reflected on leerning through coursework, and
concluded that eventually one's own ideas are what have to be taken into

Y
the classroom.

Individualiiy

03

The uniqueness of»individualgwbas succinctly interpreted by one
student who wrote: "All people are different and think. and learn in
different ways." _fellowing the realization that, as adults, they had
very different ways of éhinking, the students recognized the need for
sensitivity to the individuality.of children. ‘One student noted:
"Every child is enlindividual who Qil% learn most efficiently with a
method most EOmforrable to them:"

Focu. Is often put on what a child is doing wrong, and for some

childrea th-.s means seldom feeling positive about their own work.

Recognition of individual worth was reflected in the comment: '"Although
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children have problems, there are good things evervone is doing." While

.affective considerations are of prime importance, appropriate learning

- . .
materials are also necessary. Jenniﬁgr wrote: A variety of colors,

.slzes and shapes should be favailable to ensure there are models which

<

“sgudents will be able to relate to.'. She “also emphasized that the

learning alds "heedn't be used exclusively for slower students or
specific activities but also as a means of personal disqovery."

Because the process of‘&earning is individual, the context in which’

 {t occurs should be persohally meaningful. This was as-erted by a

student who wrote: ''Students will be more motivated to find answers

(and learn more) if the situations asked deal with(real life
s.)'

;ituationsA” Another agreed: "If a problem is s%éhificant to a
person's 1. ‘e, rhey will want to figure it out.“\ LornéArecognized this
for hersell, in retrospect, when she realized th;t she had useq
pathematics very naturally in her job at the bank becauge it had gad
"more meaning.'" Consequently, she felt this was very important for

children. Commenting on the many materials available for learning

numeration, she_saidi "The visual and concrete representations of

-

, .
numeration that these actitities provide make mathematics seem to

associate with real life even more so."

The significance of personal meaning was méntioned often In the
geométry and measurement seminars, as these were topics with which many
students had iittlé informal or concrete experience; One étudent wrote:
"Concrete materials aqd emphasis on geometry in our environment makés

learning more meaningful." Another noteds "'Metric Me' is an excellent

Q
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 station as the children are not only working witR math but are finding

~—

-

out things about themselves."

: m
.

Taking into account that children come to every learning situation
with rich‘personal experience, one student noted, "So many different
activities, concrete materials, shapes ::lp draw on children's past.
This helps children learning new numbers-~it draws them into number
jdeas." Helen used the same terms, saying: "There's so many

experiences you could draw om, couldn't you?"

If learning is unique and requires a personally meaningful context:

.. it also is necessary for the learner to have a personal goal. Following

one lab activity, a student refiected on this, writing:

As 1 worked through the exercises using the various materials I
realized how easy it was just to follow the insgructions without
knowing why I'm doing 1it. {'What to I hope to learn?) And applied
td teaching--it's so easy to just tell the children to do this or
that, leaving them confused because they don't know what. they are

supposed to be learning. -- is there 'a point' to what they are
doing? ' o~

\
|
.

Helen spoke of a similar feeling regarding the non—education.mathematics
\

? ]
course she had taken. ‘At the time, she was not aware what the objective

was or how it could help her as a future teacher, and she s£;11 was
unsure. In her words, the course did mnot "fit." Making clear to
students what the purpose of a lesson 1s was important to Bob,
especially during lectures. He remarked: l"Teaching,is communication

-

and learning can be enhanced if the student knows what to expect."

102
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Teacher Control

To ask who determines goals for learning implies the need fo¥

control, and may put the learmer and the teacher in dichotomous

&
positions, Consider two extreme conditions: the teacher sets all the

goals for'thé student and monitors their acquisition; or thé®learner a
sets and monitors-all the gpa}s without any counsel from a teacher. In
the former case, learning fould not-take‘place without a teacher, énd in
tH;_latteF case, a teacher would seem not to be required at all.’ When a
teacher is seén as a goal-setter‘fof a learner, then the learning is -
basically one-way, from teacher to student, Of coﬁrse interaction is
required, but it is for the purpoée of directiné the student. On the
other hand, if no -teacher 1s presgnt; thenmshere i% no student-teacher
interaction, and the learning is completely independent and personal.
Extreme situations are easy to rejecﬁ as being unrealistic, and for
that reason, they often are not taken seriously. My purpose is to
illustrate‘éhis bi-polarity and consider the teacher's ;ole in tha#

-
context. First of all, the dichotomy ‘needs to be dissol?ed. At any aggg/

and in any circumstance, the one cast as a teacher can learn from the
A
one cast as a learner. The learner must be actively involved in goal »

setting, yet the teaéher, being sensitive to the needs‘of the learnér,
has the responsibility té help the learner learn how to set goals rather
than to ;:l goals unilaterally; In this sense, the teacher's role is
crucial, yet always tentative and unpfédictable. ‘ ' /

In this study, the issue of control was pervasive, and revealed

% . * . -
many inconsi tercies. As learnmers, the students wanted both to be
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s

contiyfigg\andfto control; and as future teachers, they wanted to

control aﬁd té iearn to promote independence: Control was imporfaﬁ; to -
Bob and’he remarked on it often. When the students talked_during
1;ctures and closed theircbooks neér the end of class, he said the
tedcher was "not in control" and that the students wer; "dictating."
hinking about himself as a teacher, he wrote: "Do 1 wanc‘my students
to‘havg‘control of my lesson?--Not bloody likely!"  Control in a similar
context Qasomené}oned bnyennifer when she recalled her junior high
days. 5She attributed her positivé memoriés, in part, to her feeling
that "the teachers had a lot of conﬁr&l." .

While Bob believed that a'teacher or lectuper‘should be in control

of the class, he was anxiou§vabout thé possibility qf others having
‘ control over his learning. When group work for assignments was

suggested, initial;y he reacted: "Nevér!! Responsible for my owr

success or failure." Later in the term, as he anticipated his student
teaching aésignment, he said, "I'm very concerned. FromlwhatvI
understand, a hostile or unsympathetic cooperating teacher can really
hurt your career."4 Dianne, too; was apprehensive about her upcoming
practicum. She was unsure about the extent sﬁe would be able to use her
dwn ideas in the c¢lassroom, and felt that‘her,experience could be
hampered if she had a partner who held a philosophical outlook different
from her own.

The two Eiggest sources of dissatisfgctidn"in the course were the

peer evaluation and the overall grading system. Many students viewed

the peer evaluation as an opportunity for them to control their

N\
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colleagues' grades. Even those yho trusted their pee;s;tﬁ be fair,
doubted tﬁeir competence due to their inexperience. They did wisﬁvfor
control, but preferred.thQQQQf'an autﬁofity. Jennifer, Dianne, and

. i
Lorna all spoke to this issue. Jennifer explained: '"We're used to
having kind of an'arbitrapor'you know, a prof ér a marker, or somebody
to appeal to."

This problem was related to how students percelved the grading
system. While relative standing witﬁ respect to point cqunt was one
determiner of grades, £here»were no preset equivalences Bf points to
grades; and there was no requi§iﬁe nﬁmber or proportion of failures. In
fact, it was the misinterprétation that a certain percentage would fa%k;_‘
that_causedbnear panic in some @ases. Hearsay fﬁrther misconstrued’t;is
as a technique to eliminate students from the program. Lorna reacted:
"1'q rather see them put a quota’on the people coming into education."”

'

When the issue of evaluation was raised in class, feelings_were

-

expressed-among the students. Jennifer fel% that those who were most

vocal may have been attempting to exert control themselves. She said
) .- A . . /
that they may have thought, "I've got a five. Maybe if we get angry
P v

enough'[ge can] turn it [into] a six," Sbg‘speculated: "1 think.that
was part of what motivated people to sbeak.out."

Many students objeéted to the spirit of competition which was
influenced by tbe relative ranking procedure. If ranking was to be
used, Lorna‘§uggested that point count equival;nces for grades be

established and given to the students at the beginning of the course.

This procedure, she felt, would eliminate competition and alsb ﬁéip

) {
students know where they stood fram the start. As with the peer

“ !

4
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evaluation, c.ontrol was expected and desirable when it was perceived as

"fair."

Learner Control

<7 <

. o
Throughout the seminar sessions, students ok part in hands-on ‘éﬁj

child-centred activities which contrasted the teacher-tell lessons most

of them had experienced in school. This}led some to reconsider the

\
-

familiar model of teacher—céntrolled leafning. One-student wrote: 23
"Th;re are many different st;%fegies children use when subtracting and
adding. There is not one standard way that should be t;ught as the
golden rule." Teachers who want their students to be creative in
mathematics myst be willing to redivect fhéir inNuence. Assumpfion of
inherent teacher powef was evident 1in the’follow ng statements: "I
should allow students to deviate frow the traditional method (right-
left) learning of operations in anath"; and "I should not make children
vconf&fm to one (my) me;hoé:” qAncthérhstudent pointed out the
consgquénces of insistence on co%formity, proposing: "It would be
better to encourage the children to think criticaily and use ﬁifferent
(varieties) of‘strategies than to have them all 'program::4' to do the
same thing."

The notion that cﬂildren can learn independently was considered
somewhat tentatiyelyfby some students. For example, one student

4

conceded: "Children can learn some things on their own."

Regpect for

\!

learner choice may be easier to accept for optionfl enrichment topics,

P

!
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and this 1is reflected in the comment: 'The extension unit is very good

for children to do sqmet@dng they want to do. ‘I think the teacher ~

should consult the studénts before designing this very subjective unit."
:Another student pointed out }he importance of selffesteem,‘which is
propoted when learners are allowed to éursue goals independehtly: "The
children will probably experience much more of a feeling of competency { ;
and freedom and self-worth to know they can use their own method of

problem solving which is not wrong just because it is different.'

Dianne felt that.indépendence was of most significance, writing: I

think the importance iies in teaching children to solve problems--to
Jearn--to find out out through various ways, mathematical concepts
without_(&}ng told what those concepts are."

Appreciating the| need to promote individuality, many students
reflected on the teachdr's reépdnsibility in the classroom. Generally,
one student remérked: "As a teacher I will have to find ways to foster
individuality and growth." The need for teacher guidance was emphasized
in the statement: "Have specific goal;ﬂand guided discovery, do not let

them work without any direction. Children's natural predilection for

learning  was affirmed by a student who wrote: "I need to let children

~

become creative in problem solying by giving them the opportunity.”

Motivation
o .
Learning requires motivation.” Ideally, this is self-generated, but
the teacher's role in sparking inRerest is not trivial. Many of the

students céme‘to this coyrse with the belief that mathematics was
¥

—~
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inherently dull ;nd unmotivating. Helen was both surprised and
enthusiasﬁic about the concrete lab experiences. She wrote:
"Fascinating to find that geometry can be so interesting." The students
Sften commented that the activity approach to learning was fun, even for
them. Most had been exﬁosed to minimal use of materials in teaching
‘mathematics{ Finding tha; the materials‘themselves‘were stimulating,
Helen concluded: "I would use these teaching devices as.a motivator and
lead into concepts that I wanted the children to learn.”" Another
student indicated a'des}rable outcome of stimulated learning: "People
were having fup, they.were thinkigg about what they were doing working
toge;her——ideas stuck with me longer because it was so interesting,"
Pbsitive‘expe}iencég keep mstivation alive. Bob spoke of thel"joy of

learpdng". ‘He said, "True learning makes the hair stand up -on the back

of your neak." ‘ . -

Learning to Teach

&

Related to motivation is the notion of being ready or predisposed

———

to learnm. While the lab activities provided models for motivating
7/

children, students, in order to learn from these experilences, had to be
prepared to learn. Dianne aﬁd others gspoke of ﬁhis as problematic.
Some studengﬁ, they regretted, Zame to the labs only to put in time, and
in so doing, they affected the learning of their classmates.

1 Identifyigg and choosing appropriate'personal goals was also
addressed by Dianne and Helen. Dianne regretted tﬂqt the program had

]

[ 4 ¢
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allowed ﬂer to take all her non—education options 1in her first y;ér. At
E%at time .she had not seen the value.in takiﬁg a mathematics coLise, and
chose pﬁilosdphy because if satisfied t;£ non-education mathematics
requiremeni;iandfshe thought she « ] find ‘( easier.‘ She said: | "At

that point in anyone's educational career they don't really know what's

»
——

going to benef.c them as a teacher. I certainly-didn't!" Hélen:did

-~

take' a mathematics course, but could not .appreciate its significance for
teaching children. She .explained: "Maybe if I were to take the CI

- : : . .

first and then take the [element] course . . . then maybe it would have

made sense."

g ‘
Lorna also experienced Confusion, and felt soméwhat let down. She
wrote:

It seems there are so many things to consider and so little ti:e to
| really expand on these further. This is one thing I find

disappointing about university but I do realize we are presented
¢ with guidelines and are encouraged to do more of the searching on
our own. ‘ ‘

’/During the course, Jennifer pondered the dilemma ofvleé}ning for

~

herself or learning to write tests. After the first test, she said she

was not frustrated by the fact that much of what she had learned was not
tested. When studying for the second test, she was somewhat nervous
because she found the material to be "enriching but not full of

1

.information which lends itself to testing." Roth Jennifer and Lorna

commented that their marks did not reflect what chey knew or how well
. . » I d

they had prépéred for tests. Jennifer said that many students had

similar feelings.

The textbook was very popular with the studénts both because it

- . ) \
helped thém feel prepared to teach and it was easy to study (when.

P



_preparing for test:s). Representative of how others felt, Jenniffer

noted: '™ain points are‘stated, emphesized, then stated agai
v - ) ‘
. end." Similarly, Dianne remarked: "The test is . . . conduclv

1

" Bob conecentrated on application of knowledge rather than

. P ‘ :
memorizing facts. During lectures, he looked.for main pointé that mayia

study.

appear on tests, making notations in the.gargin,of his notes.

The need to set and pursue personally meaningful goals was

ognized by most students. They constantly‘mpnitored their lqkrning,
often distinguishing\that\yhich they felt was most meamingful from that

g

which they‘felt they were expected to learn.

Learning to Learn

w ot

Learning about teaching cannot be separated from learning about

P

learning;'and.during the course: the étudepts acquired many insights into
their own goels and processes of learning. For exaople, Bob wrote: "I
personally find that [lecturing] 15 an effective was for me to be taught
facts. But T don't know if I'm being educated when 1 learn facts.'

By far, the most self-understanding occurred 1in the seminar
sessions. Most students yi:wed mathematics as-‘a very abstract
discipline, and had expected to bé exposed fo the symbolic pencil and -~

T~ . .
paper exercises by whic¢h they had learned in school. Following the
first semisar which used concrete. materials, one student admitted being

skepticél: "I couldn't see the use of the objects or activities before

the lab." Many students found that there were concepts which_they had

’

Y
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never really understood before, or which were clarified through.the lab

activities. Helen noted: W"It was much easier to see relationshipg

1

using the manipulative objects." Another student admitted: "Perhaps in

math I still operate at a concrete pre-symbolic level. Calculus was too
symbolic for me. We should have had activity sets to u§e."

;:kp ’ Learning is seldon,accomplighed_without sone frustration, as one
student wisely discovered "Patience is needed in order to make

yourself understand Another expressed delight even though confusion
DY

Ve

g%f experienced: "I never had an opportunity to discover geometry

gg?bre. I found it very motivating; even though, occasionally I got
L_frustrated." Dianne, too, suffered some frustration with geometry, but

later accounted for this: "I just couldn't put any of the [tangram]
ﬁpieces together. . . . but I:think ;t s just because I was trying to get

J
it right away." She further reflected: "If you're frustrated to an L::7
T %

extent I suppose that makes you want to figure it out. \but . « o« 1f you

get realli‘upset . . . 1t's not a learning experience."
. ' -‘ ;

-—

@gg ation may result from forgetting what has been learned. Bob /
mentioned this following the prdblem solving lab, where he had been [
intriéued by a solution preeented He wrote: "[It was] exciting to —J
follow his logic and nethod. Now I m frustrated because I can' t >
remember the steps." Bob spent much extr. time trying to improve his g

own problem solving ability.t He did feel sutcessfui, but was sometimes
{mpatient with himself. On one occasion W@ admitted: rMaybe I'm

loo: ing for a math 'pill' which will put everything into focus. Not too

realistic, is 1g?"



Frustration can result in feelings of inadequacy which are not
easily dismissed. One student was discouraged:

1 felt very inadequétg about my abilities in the lab., Perhaps I
shall have to review persdmally the entire mathematics curriculum
in‘order to\ieel more secure and confident. Either I was not

e

taught propexly or else 1 have forgotten the majority of the
material. :

Dianne said that she enjoyed mathematics better in achool when she did
= hne ‘ , , .

well, and she felt early success was especially important, saying: "Tt
, : . . S
seems like if the child does not do well at the beginning then they'll

always'have'that image of themselves." Helen also recalled elementary

school days: "I Yas pushed and T was pushed'to frustratfon and I don't

ink‘thaG's necessary."
The activities which led to personal insights about learning were
iting, surprising, satisfying, and fzustrating. Such experiences

s s ’
were valuable, howedifr, as they strengthened the students'

understandings of mathematics and the learning processes.

Understanding How Children Leara S,

[

| }éarning about Xheir own learning, by its$ very focus, led ;he
students to see the ihportance of understanding how chil@ren‘learn. One
'student noﬁedg "My ways of thinking and a‘ﬁhild‘s'way of thinking are
very different. 1 must be able to break down my own thought pattefng to
relate to their 1evei of thinking." Lorn; %ound that she had simply not
_thoughg.about some things from a ch%ld's point of view. She wrote:

I had not ever really consideré& {our number system's] simplicity
and relationship to the monetary and metric system, by this T mean
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the base 10 aspect. I guess this is just taken for granted in

daily use but such‘considerations are very important when teaching.

Once again; the lab aétivity sessions'helped fLe tudents to
understand mathemagi;s from a child's —oint ;f vieﬁ. Cne student
discovered: "I have to manipulate th- .-terials myself in order to
fully comprehend the concept. It is no- enough to be a spectator in
these activities. . . . This really came hom- to me by "playing' the
role of a iéarneg.” In one‘activity thé students examined and diseussed

samples of children's computational procedures. Speing the patterns a%d

rules which children had devised was an eye-opener for many. Jennifer

wrote: "The 'sense' that childrenucén create out of the seemingly
'arbitrary' algorithms 1is fascinat}ng." Similarl, another student
observed: "Children's errors do seem logical--thev. make generalizations

1

of rules.'™ These invented processes gave insight into how children
learn. One studéﬁ{\noted: "Efrof% are more important in understanding.
how a child is prdcessing info than corre- nswers.' Implications for
tegching are. evident in the statement: '"Scudents in_thesé exercises did
whatgwas natura1 to:them; By using this natural ;bility, computation
can be undgrétood‘aﬁd applied in a shorter time."
.Understanding7how chi}drenllearn‘is vital to the teaching of

- ' -

elementary mathematics. By working through activities designed for

, children, the students discovered th%ngs they had taken for granted, and

~ emphasized the need to respect children's thinking.



Writing and Learnin.

The purpose of the study was ro gain some understanding of the
experience of participating in ED CI 216_from the students' point of
view. The experience was considered to be‘continpbus for the duration
of# the course,(not just when attending the scheduled lectures and
seminars. Journals were kept by the five main participants to heip them
keep track of all course-related activities and to,reflect on, or react
to, any aspect of interest or concern. The writing was intended te be
of personal benefit to the students. By making an intentional effort to
write, it was hoped thar their learning would be enriched and they might
gain a deeper insight into their own thinking and feelings.

The journal writing also served as a medium for a pereonalrdielogue
between me and‘each student.  In each entry that I made; I reeponded to

what the student had grﬁtten and often posed questions, sometimes to
provoke reflection, and sometimes to have them clarify thoughts in

previous entries. All five participants felt that the writing was 'a

_ positive experience.

114

Bop was keen on keeping a journal from the start. He saw it as "a

" (Class notes we.e part of

new method of study" and "Sf self-analysis.'
his journal, and he made running remarks in the margin during lectures.
He said that these comments helped him to remember the material, and
that making entries forced him to pay attention so he could respond
Periodically, be wrote longer reflections on variou8 aspects of the

Qs
%

course and sometimes made inquiries.
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Dianne often ggkeduquestions and used the jodrnal writing to work
: ‘ AN .
out feelings she had about the course. Lorna. felt that the journal

helped her to reflect and pay more attention to what was done in class.

She said: "It makes you think," and added, "you tend to even look over

your notes more, just to think about what might have interest;d you the
most or what seemed to be, you know, a problem." She found the feedback
"eﬂcouraging" and thought that there would have been less benefit to her
1f it had not been rrceived. ¢

Jennifer "enjoyed" keeping her journal. She said, "It got me doing
my math more often." She would check things in her textbook when making
entries; and the writing prompted her to think about math on weekends
‘and days when “there were no classes. She fouﬁd the experience vaiuablg:

"I think it made a difference in my performance in class and I didn't

miss an;:iEErnzesrhecauﬁe . . . something could have been pertinent.”
The most exciting result of the journgls was the lnsights g%eaned

by Jennifer and Helén. Jennifer expressed surprise: "As I wrote I was

ceming up with ideas just as I wrote that I wouldn't have [come up with]

1f I hadn't [been writing]." Helen had similar experiences and spoke

enthusiastice ly:

There's some revelatiofs I came to . . . there’were things that
were bothering me and not until I started writing did they come
out. I found that very interesting! Things that had been
bothering me and I couldn't figure out why I was ro bottled up--as
I started to write it seem 1 that what T was writing had an awful
lot to do with what I was feeling. '

She found the experience 'beneficial to mo end!" explaining: "I found
out things about myself using the journal that I didn't know.'" She also

appreciated the dialogue style because "it's almost like there's someone

i



listening." As to ,sing journals outside of the study, she daid: "Tt
would help in life in general . . . because some of tﬁe emotions you
hav. .st seem to come out when you writeubétter than they do to
verbalize them." These are examples of how the pre-reflective knowing
or sensing is the starting poinﬁ in personai 1earning: A similar
{llustration was given by'grescott (cited in Vali%;&_King, 1978).

The journals were definitely beneficial to mé as a researcher, in
understanding how the students interpreted their experience. Because
journal writing, both in style and content, is so personal, it is
difficult to assess individual gain. All participants did seem,
hoﬁeyer, to find the writing worthwhile, even during the short time of
the study.

Learning and control were powerful and consistent themes in this
study. Beliefs abeut control were often implicit, and even when

:
identified were difficult to overcome. The students learned much about
learning: that it takes time; it involves risk; it can occur
collaboratively, yet be unique; it requires motivation and readiness;

(2
and, understanding one's own learning has implications for understanding

how children learn. Control was considered from both the learner's and.

the teacher's point of view.

Researcher Reflections

The phenomenological approach to perception was central to this
study. Beginning with individual‘studénts' perceptions of their \

experience, patterns emerged, revealing shared interpretations, yet



117

never obscuring the unique. The 1ife-worlds of Bob, Dianne, Helen, v
R

Jennifer, and Lorna were feééhred, not because they ‘epitomized the

patterns, but to provide close-uﬁ views of individuals as their stories

were interwoven throughout the themes.

The students' éxperiences And my experience as an instructor-
researcher were co-constitutional. When developing the s;udents'
themes: Getting Through the Course, Feeling Prepared to Teach, and
Looking for Models; I attempted to pfesent their experience as they
structured it, yet I was an iategral part of that experience. This
required the recognition and withholding of personal biases and
expectations, influencgd by my background experieﬁce as a student and as
an Instructor. My interpretagion as an instructor-researcher, presented
through the theme Learning and Control, was based on a holistic approach
to learning. The ;tudents did not explicate this theme, rather 1t was
my perception of their learning experience.

As an instructor-researcher, I attempted to understand how
preservice ‘teachers structured their experience during an elementary
education mathematics curriculum and instruction course. Throughout the

o . ‘

szhdy, my own journal writing, the dialogue writing with the students,

the interviews and discussions, the weekly lab summaries, and the

general course evaluations, were all opportunities for me to examine my

own role as an instructor. While my ultimate goal was to improve such
experiences in the future, I did not expect to discover solutions to

{ssues that the students identified as problematic; and considered any —:,

implications as suggestive rather than prescriptive.
<
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The qualitative methoéology was in keeping with the views of
perception and learning which were basic to this investigation.
Techniques used were similar to those employed by ethnogfaphers,.but the
short time span énd relatively small number of participants limited the
depth and breadth of understanding to that of a lgse study. Also, my
role of researcher as one of the course instructors was integral rather
than that of an objective participant-observer.k'Uniquehess of

o ,
experience was supported by the study, and the resulting description is

{ntended as a sharing of my experience. The value to other instructors @

would be variable, depending on their sensitivity to my perception.



CHAPTER VI

IMPLICATIONS AND FURTHER RESEARCH
, {

The purpose of the study was, for me as an instructor, to'gain an
underétanding of how students interpreted theilr expérience while
participating inED CI 216, an elementary mathematics curriculum and
instruction éourse. The nature of the study Qas descriptive and'a
thematic avproach was ‘used to present th% data. Three major themes:
Getting Th[)ﬁgk :he €Course, Feeling Prepared to Teach Mathemaéics, and
Looking for Models, addréssed tﬁe experlence from the students' point of
view; and tﬂé combined tﬂemes 6% Learning and Control formed the basis

for my interpretation of the experience as an instructor-researcher,

Implications

As a descriptive case study, understanding was the major goal;
sped¢ific recommendations were not an expected result. The themes do

offer, however, insights\gﬂigh have significance for both teacher

education and mathematics teacher education. Getting Through the
Course, which focused on the participantsﬂas’stu&%nts, may have touched
concerns which could arise in aﬁy course.” Feeling Prepared‘to Tgach
Mathematics migbg have counterparts in other subject areas, though there

“

likely would he distinct differenées in the component issues. The theme



which probably speaks most to teacher education generally I§ Looking for
Models. While there are no clear-cut practical applications of what was
learned, awareness of thg themes and what gave rise to them can enhance
sensitivity for recognizing them in other situations where specific
circumstances may wvary.

\\./

A key element of the stddy was my role as an instructor-researcher.
While ethnographic techniquesc<were used, the_result certainly is not an‘
ethnography in the usual sense. As both instructor and researcher, I .

" was not a complete outsider to the culture of preservice teachers who
were enrolled in the course; student-instructor interaction was a vital
part of their experience.A‘Nor was I merely observing the students, and
-
when I was, 1 was also observing myself because what I saw in thelr
experience was influenced By me. An ethnogf;pher avéids influenq}ng a
cultu:e and, ideall?,‘presents-an unbiased description, usually to
othefs outside that culture: In this case, however, the intended
aﬁdience is other members withirt the culture of preservice instructors,
and this'allo;s for implicit as well as explicit communication.

In this study, my role as an instructor-researcher was a special
one. Though I presented lectures ‘and supervised lab activities,.l was
not directi; involved in evaluatio; of assignments or"e¥ams. Developing
a relationship of trust with the students was of prime importance,
especially with the five main participants. Trust is not automatic in
any relationship, but requires time and willingness‘to-risk perdonal

views. As the relationships between the five main participants and me

developéd, the uniqueness of each person was increasingly revealed; and
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the relationships were sustained by mutual respect for the beliefs and

feelings which were shared.

An instructor of a class of 200 students could never, over the
course of a term, develop such relationships with each person. In ED CI.
216, as in every course, there were some students who chose to maintain
a High profile from the beginning, and who souéht closer relationships

'with their instructors. The majority.of’the students tended to have a

fluctuating ‘relationship; that is;,g%ught out their Instructors when

;- they had immediate concerms, but otherwise kept their distance. At the #
other extreme, were those ‘" students who seemed to’prefer the anonymlty -—

. - ‘ B

! 3

which the large class afforded them, and rarely, if ever, approached

their instructors. As an instructor—researcher,«l needed to consider
S v

all students' views in order to construct a obwprahensive picture

I ’:'A4I

anonymous course evaluations.

s
Though the, themes indicated Satterns oﬁ exp

1 n. \ ]

students, variations dand inconsistenciesawithin the pang§

v.og
ar,.r

af“irmed the uniq\‘.ness of each individué& 8 per@"eptio%:~ 2 2

) v 3 ) R iR, s

Dianne expressed . needy for more emphasis on mathemaﬁicaw;r ’
i ,"\ b

s

m

upset by the evaluation procedure, Bob ﬁa% ambivalent,hand éendﬁfer dﬁ?
"4\

¥
R/
point of view, the difficulty of satisﬁacoqﬁik%‘addressing the neegéi £
. quﬂ‘ AT S &‘ ¢
#

each stud@nt. When planning a course, aﬁ%rn‘

not perceive it as problematic. This ind&céted from an instructor

provide direction, yet an instructox must '{fiﬂ“gespdnsive to

)
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often feel some dependence and want instrulte to respect their
. o v

vulnerability.

»

In order to know the personal needs and vieroints,‘I had to listen
and be prepaved to hear things which were Aisturbing to me, ;éé I had to
be open to criticism.. For instance, I had a tendency to spéak ;ery
.quickly when lecturing. Bob monitored this, and‘oféén ;ommented that I
went too fast or that my pace was good. This not only led me to slow

down, but to reflect on why I felt a need to do so much in 50 minutes,

and to consciously regitate.my own pace. =

My role, then, as an {nstructor-researcher had not been
predetermined, but rather it emerged throughout the.term. Most students
were cooperative, and as I became.more sensitive -to their goals and
needs, I gained coniidénce in myself as a researé£ instrument. In fact,
the students themselves helped to define my role through their own needs
as they reflected on their experiences.

Specific suggestions would be very vulnerable to change with
respect co time and place, whereas themes, while not immutable, are more
general and enduring. For example, pafticular concerns about getting
ghrough a course would vary, and students would have different goals and

-expectations concerning feeling prepared to teach. Also the intensity
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of these themes, which ;luctuated throughout the course, may follow

distinct patterns in other cases. ' \

!

. TNy
In this course, students found the works 18ad especially heavy due
" to the short term. Lightening the load or lengthening the term would
not have eliminated the problem automatically. Concerns about pressure

are always relative, depending on the personal circumstances of each .

P

student. However, sensitivity to what might increase pressures in any

[ : .
particular course, may indicate possible changes or at least provide

understanding @ :

The need for interaction seemed crucisl to many studentst While.

there are individual differences, perhaps those people who choose to

. - e
become teachers naturally are more interactive, and development of

interpersonal skills is highly valued for teachers. Smaller classes may
be necessary, but reduction of numbers alone cannot solve the problem.

-

To fulfill these needs, an instructor also may have tb rethink the
nature and structure of classes; but this would require individual
intrpretation, depending on outside restrictions~and available

resources. .
Evaluation, which was another major concern in this course, is a

" perennial issue. Both the function and fovm of evaluative procedures'

require consideration; and these are affected by many factors, including

the size of the class. In this course, competitiveness was increased

because of relative grading as well as the precarious state of the job

market. The need for what the students perceived as fair was most

» dominant.



-

Because students began fhe c0urseAwith diverse backgrounds, goals,
and objectives, accommodating individual differences was difficult.
Understanding of the nature of these differences and explicitly
add;essing them ca; heip to reach more'st;dents,_and éqable them to set

personal goals, Those who enter with a fear of mathehatics usually ha

to change their conceptioﬁ of what mathematics {s. The current focus
mathematics education i§ o; thg promotion of independent, creative
mathematical thiﬁkers who can apply mathematics in personally meaningful
ways in their daily‘lives, both formally and infor;;llyp? Students who
are fearful usﬁally see mathematics as a complicated system, entirely
abstract, rigid, and disconnected from the real world; and deep feelings
and attitudes are difficult to overcome. Time is a factor, but %
particépation in collaborative activities which allow low pressure risk-
taking, can help these 1ndividuals to develop an appreciation of
mathematics.

Acquiring methodology and practical ideas for teaching mathematics
was a common go;l.‘ This 1s an age-old problem in teacher education, and
was heightened in this course due to the impending practicum. The
notion of reédiness to learn was apparent here. Many studentsg were
intrigued with new ideas, but others who could see no direct classroom
application, dismissed them. This implies that students cannot be made
to, nor should/they be expected to,.accept uncritically, views different
from thelr own. Encouraging students to identify and question ftheir éwn_

assumptions is not easy because many of them are implicit, but t

opportunity can be provided.



»

The role of the instructor as a model for teaching is fundamental:
The maﬁner in which the issues of workload and time pressure,
interaction, evaluation,:mathematics anxiety, anJ theory‘versus
practical application, are dealt with presents a ;odel intended or nat.
_Maintaining consistency of principle and practice requires self—

~

evaluation. For example, lecturing to students ahou; using an
» !

‘>Jf531vidualized activity approach‘with children may be perceived as
‘i‘contraélctory, or attempts at personal interaction in a group of 200
students might be viewed as insincere. Aﬁéreness'éf the significance of
Yeing a role model can lead to pers;nal examinationbahd change.

The journals were succes. 'l, but the dialogue approach seemed
important. In a largé class, this cquld be unmanageable. Journal
‘ ~writing does have many forms, however, and a suitable 6ne may possibly
" be deve%bped. .For instance, students might select partners for written
dialogues, and. periodically share insights and feelings with the-
instructor and class. This 1s one area that nee t, nor should not,
be restricted to any subject area, Eut has significanée_fof teacher
education in general. "

Being descriptive fn nature, the purpose of this study was to
port;ay understancfné of the preéerxice teacygrs' experience. The
implications which resulted were not prescriptive in nature, byt ;he

themes which arose are indicatiye of underlying issues of significance

to both teacher education and mathematics teacher education.
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~ Further' Research:

‘ . . \ ’ - v (

7 . This study was limited to the preservice experience of in

elementary mathematics curriculum and instruction course. Natural

: . y
extensions are suggested by extending these boundaries.

During the practicum which immediately followed ED CI 216, Bob was'b

assigned.fo a grade,féur class. He described the setting as
: . 2 y ‘ _
traditional, with the desks set in rows. Mathematics was taught by

ad

-

. &
teacher-directed lessons with the whole class. When I enquired about

‘use 6?‘Tka;§fhg matefiais, he replied, "Only flash cards." "As, to
coﬁcfete learqing aids (Bob had taught subtraction with regrouping), he
explained that the teacher felt that they‘were unnecessary at that
"level. The seminars.in the course had dealt completely with activity
and group léafning, with materials appropriate for all elementary

grades; what Bob experienced in the following weeks was contrar§ to this

12
’

épproach.'

-

. " Case studies of student teaching experiences with a chus on

mathématicsvteaching could provide insigﬁt into Qhat'happens when the
course is over. Such research might yield some undersffiging of how
' student teachers cope with situations which are inconéistent with thelir
personal philosophies of educatien, which are in aydevelopmental stage.
fhis 15 a vefy sensitivé area, gut one‘which:could have significant
implications for mathematics teacher educatién. ’

‘ Studies similar to this 6ne could be condugtéd in other curriculum

@&

and instruction areas. If similar themes were discovered, they would N
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] "
A .

not only ébnfirm the, results of this study,. but would indicate more
significance for teacher education in general. A
This study invblved'students in a first-level mathematics

curriculum and {nstruction course; but similar techniques .could be

employed in a senior-level course, and the findings compared. Thé'

issues of personal learning and the function of control would be of .

3

partiCUlar imporrcance.

1 -

ja » : e
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APPENDIX 1

UNIVERSITY OF ALBERTA

Department of Elementary Education

ED CI 218 COURSE OUTLINE " Fall, 1986

Curriculum & Instruction in Elementary School Mathematics

Purposes: 1.

) A
To develop a perspective on the teaching/learning of

mathematics. .

To consider a variety of processes and materials for
teaching/learning mathematical concepts at the elementary

school level.

Text: Kennedy, L. M. Guiding Children's Learning of Mathematics.
Wadsworth, 1984.

Evaluation:

Schedule:

Laboratory work
Laboratory assignment
Quiz #1

Quiz #2

Final Exam

Sept 08 Introduction
09 Teaching Mathematics

lab

15 Problem Solving
16 Problem Solving

lab

22 Early Number Ideas
23 Base and Place Value

lab
29 Quiz #1

30 Operations

lab

Oct Og Computation
07 Computation

lab

Oct

Nov

133

13
14

20
21

27
28

03
04

10

207
10%
207
207
307

Thanksgiving
Fractions
lab
Decimals
Calculator
lab
Quiz #2
Measurement/Graphing _
lab
Geometry
Geometry
lab
FINAL EXAM



APPENDIX 2
UNIVERSITY OF ALBERTA
Department of Elementary Education ¥
ED CI 215/315

Mathematics Component Outline

Our fundaﬁental goal in the mathematics component is to help you as
students and as teachers to become aware of the richness, beauty, and
power of mathematics, both as a field of human creation and as it exists
in the world of mathematics, and to set you upon a path of making the
world of mathematics come alive in your own world and in the lives of
children. More specifically, with your cooperation, we will be working
toward the following five sets of goals.

A. Understanding €hildren

become aware of the developing mathematical world of children,'O
paying particular attention to the rich and varied ways children
use to make sense of their surroundings; -

appreciate the naturalness of the child's own processes of
interacting with the spatial, structura., quantitative, and
transformational nature of the world;

-

B. Undérstanding Mathematics

become familiar with some of the basic processes of mathematics
which mre’ used time and again to build mathematics concepts;
appreciate mathematics as a search for and the construction of
patterns;

recognize the general nature of the problem solving-proceés in
mathematics, and to use the Polya paradigm to solve mathematical

problems;

Cc. Understanding Curriculum and Instruction

acquire a broad conception of the mathematics curriculum and become
familiar with the way the provincial program of studies sets out
the mathematics program fcr elementary schools;
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Text

acquire a working knowledge of methods of teaching mathematics,
pmethods which build upon and complemert the naturally developing
thought of the child for each of the following topics;

Problem solving Geometry
Pre-number Measurement
Number Fractions
Numeration Calculators ;
Operations Computers
Computation
Making Connections . ' ’ <i/

recognize that mathematics has ‘been called "The Queen of the

Sciences," for good reason, but that science is only one of the

areas of human endeavor which enlightens and 1is enlightened by
mathematics;

appreciate the integrative function that mathematics can play in
the perception and development of patterns&: our view of the-

world, both natural and man-made;

Growing Professionally

begin to realize and to appreciate that mathematics, like

philosophy, 1s a search for fundamental ideas of the universe, and
that the teacher's participation in the construction of the child's
growing understanding of the universe will be of value only if the

teacher is engaging in that same process both personally and
professionally. ' :

Kennedy, L. M. Guiding Children's Learning of Mathematics (4th

Edition), Belmont, California: Wadsworth, 1984.

Elementary Mathematics Curriculum Guide. Alberta Education, 1982.

(optional)

Assignments

Assignments and grading are described in detail in separate handouts.
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"ENDIX 3
. | UNI FFS™ Y OF ALBERTA
Department of Elementary Education
ED CI 315 Bl -

Mathematics Component

January, 1986 v "\M. Hauk
AN Office: 234
(. - fPhone:  432-4124 ]
. ~ - Hours: . ¢
Goals and References: : =,

‘The goals and general references for all mathematics components are
“Yncluded in a separate handout. '

3 e
Purposes: . gt
1. To pr vide oa Ussi garhematical concepts contained 1t
current eler2nt Xigy gRg) s programs. -._ég

o :
2. To introduce a variéty‘Sf?%gocedureS'for teaching these concepts to
elementary school childrem. ’

3. To promote a positive and professional attitude toward the teaching
of elementary schcn’ mathematics.

Text:

Kennedy, L. M. Guiding Children's Learning of Mathematics. (4th
Edition) Belmont, California: Wadsworth, 1984.

Evaluation:
Midterm Exam - 35 points - February 12
Assignment - 35 points - March 10
Final Exam - 30 points - TBA
Total 100 points . p N 4
MH315MA
Disk: 7a
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APPENDIX 4

- INFORMED CONSENT FORM
&

R

The research project to be conducted by doctoral candidate Marie
Hauk has been explained to me.

I understand that my participation is completely voluntary.
Further, I understand that my participation involves engaging in formgﬂ
or informal interviews and keeping a jourmal of my experience throughput
the mathematics curriculum and instruction course. "

Additfonally, I understand that all information provided by me will
be kept confidential and my identitybwill not be revealed. I understand
that I am free to withdraw my consent and discontinue participation in"
the study at any time. -

2 - 5 - ' s

It is my understanding that the final reéport of this study will be
the candidate's dissertation. I further understand that all questions I
have about the study will be answered by the candidate.‘ '

On the basis of the above statements, I agree to participate in
this project. i

-

Participant's signaturé . Investigatsr's signature
) Marie Hauk
315 Dechene Road
Edmonton, Alberta
487-8841

" .
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_APPENDIX 5

Name:

- T1.D. ft:

. Section #:

Date:

The Teaching of Mathematics in Elementary School

ED CI 216 LAB SUMMARY

‘]V Topici » : {

2. Significant Observations:

3. Major insights or implications for myself as a leainer and teacher-
of Mathematics in Elementary School: :

c’).

File: DSLAB o | '
Disk: 7b
ey
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- APPENDIX 6

The proposed use of lab summary sheets invthé.research pr%ﬁest

being conducted by doctoral candidate Marie Hauk has been explained to
me. . ‘ :

1 understand that my permission for statements to be quoted is’
‘completely voluntary, and that my identity will not be revealed.

1 further understand that the final report of this study will be
the candidate's dissertation. ‘

v J

&

—smmy
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APPENDIX 7
JOURNAL- %x " RPTS

Bob« Monday, September 22

(before class) Bad headache. . . . The class 1s far too big. Is
lecture format an effective way to teach? What will my teaching method
be like--to lecture or to let kids discover it themselves--or a mixture
of both? Class to start now . . . o

(during class) Assignment: Group work suggested—--Never!! Responsible
for my own success or failure. :

Marie: Thursday, September 25

The class is big--that's true. I, myself do not feel comfortable
lecturing to 200 people. You ask if lecturing is an effective way to
teach. How do you find it as a learner? Do you feel the same in a

class of 30 students as you do in a class of 2007 As a teacher, I feel
' distant in that large room--the communication is almost exclusively one-
" way--and very impersonal. When you’think about teaching--think about
learning—-and vice versa. You said "pever" to group work because you
wanted to be responsible for your own success. Good--you do want to be -
i{n control of your learning--but does that mean that learning has to be
a solo affair? What really bothers you about group work?. Is trust
involved?

. N

~ Bob: Friday, September 26

Your questions neatly pinpointed several issues which I have been
grappling with ever since I came back to the University. One--the issue
‘of trust-—-is intensely personmal and is not one 1 wish to examine in any
'depth--mainly because I don't know where it will take me. Self-
examination can be very disturbing and a little frightening. . . . :
Learning by being lectured to--I personally find it an effective way for
me to be taught facts. But I don't know if I'm being educated when I
learn facts. T '

Marie: Thursday, October 2

~ 1

You are right about self-examination--it can be scary--but don't avolid
1it.
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Jennifer: Sunday, October 12, . fgjv“p/

This haé?been a great week for math, I s’f}dagn to brainstorm ideas on

my math group project and 1 developed a card game. « . . I am so excited

about this game and how easily it came together.

Wednesday, October 15
I felt somewhat uncomfortable in t%exbresencé‘of.all my classmates in'a
marking/evaluating capacity. Perjpfips some coaching in _

evaluation/awareness consideratiﬁ s? ‘We.thought it would be neat 1f we
could mark the otherx class's [&F ’

¢

Marie: . Monday, QOctober 2@“5&\‘

1 can see that you and your group put considerable efforts into the
assignment. I hope you feel that your efforts were worthwhile. As you
mentioned, evaluation is very difficult--probably the hardest thing you
will do ds a teacher. . . . How are you feeling about the practicum
experience--do you know yet where you will be teaching?

Jennifer: Saﬁprday, October 25 o

I am spending ‘ne weekend in Calgary and the weather 1s glorious. That

makes it tougher to study for my exam on Monday. . . . In terms of

"facts" there are fewer things to remember, and that makes me nervous.”

. Oh ho! What am I learning? It is material which is enriching but not
full of information which lends itself to testing. -

Monday, October 27
. — _

Well, 1T wréte the exam today and I think I did okay. . . . I found out

yhpre my placement is. . . . I'm feeling very excited about our

practicums. The term is going by so quickly because it 1s broken up.

Marie: Tuesday, October 28 =
Hope you took some time to enjoy your braak last weekend--as well as .
~studying. That was probably a good time to reflect on learning and ’
testing. . . . You are also very positive about your practicum
placement--good! -



APPENDIX 8
) , : * ED CI 21%

Course Evaluation

! »
; : =R
This is an "open"
course components,
textbook.

evaluation in which you may focus on any or all of the
such as the lectures, seminars, exams, assignment qu
You may reflect on the objectives, organization, use of time,

‘content, materials, workload, evaluation or any other'éggaht which you
feel is significant. .









