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ABSTRACT - .

Over a, period of five ‘semesters, the attitudes of '
preserv1qe secondary m%thematlcs teaclers part1c1pat1ng in seven S

varieties of educational experiences were measured us: ng the
Mathematics Teaching Inventory (MTI). Itells on the HTI were scored
for modern ver5us traditional attitudes. Seven subscales were
generated by c13551fy1ng items on the basis of whether they involved
perception of mathematics teaching or teaching in eneral and wlether
there was a teacher or fnon-teacher focus. Data\col ected for the
seven groups on these seven’scales were submitted to an analysis of
variance. Results indicated’ that, in general,'students with only
observation experiences held more modern and open attitudes than

. 'students with teaching experlence. This result was most significant

for the subscale concerning mathematics teachlng behavior. On the
basis of this study.and related research it is recommended that early
school-based experlences should be offered .to- preservice teacher$,

but that these experiences should be carefully selected to avoid \\ -
negatlwe effects on .attitudes. (SD) - ‘Y
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’ Early involvement of presvpective teachers iR school-based
’ 4 . ,
aﬂt1V1t1ea has bnﬂome.“c"@pgéd as a de51rable component of

teach ‘tralninq. It 1s generally agreed that this involvement
ef \ . - - ‘ i
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is ageded since 1x helos stucents re;atg’theii eXperiences to v

. theory, provides for bva;uatlon‘of-ﬁerformance’of teaching skills,
énd helps étudents wdke the transition.to the role of a teach%r. |

Althpuéh there is' a great variety in the Specific components of

. . L ’

implerenting early expériénces: most plan§~?rozide forra gradual

.

~' ‘introduction, beginning with observation, then tutoring or short

lessorns ¥¢th small groups of stadents, and finally teachlng longe

unlts or Yarge- grﬂups of - stndents. The;é experiences, whlch

take place durlng che sorhomore and junior years, are followec,

by a six to eight week, student teaching experience of full-time
\ . ’

teaching. & compllat on by Higgins' (1972) prowides description

of eleven such school-based programs for secondary mathematics
. - - . . . &
' prospective teachers.

.

.
»

Paper presented a‘\emer*"an Educational Research Associaticn
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-The objectives of early school-based programs are some-  “
- ‘

s

what general and the provisions for evaluation are often limited,

since the activities within a prggram are varied and not easilv
. pryp y

<

controlled for experimerital or evaluation purposes. Reports of
programs are unanimous in theﬁ; informal assessments that students

are enthusiastic, teachers enjoy being involved in the university

program, and pupils gain from their experience in being tutored

¢

and other activities with student teachers (Erb 1972, Higgins
1972).

~ »

p
In contrast-to the positive effggts, some fairly common

patterns seem to have emerged which™indicate early experiences
< \

produce changes in negative directions. Graening (1972) reported

a program in which juniors spent m?rnlngs as teachlng aldes in
junior and senior high schools. The experience produced a signi-
ficant decrease in the students’® enthusiasm and idealism toward

teaching mathematics. Certain types of cooperating tedchers

produced a gfeater dampening effect than others in their teacher
aides. Kulfh(1973) reported that student teachers in traditional
programs had significantly higher attitudes toward mathematics
teaching than those teach}ﬁg in innovative programs. 1In additibn,
fhe skill of the supervising teacher siggificantly affected the
students' view of, the teaching profession. The presence of

a stddent teacher is not always positive’in the view of pupils.
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For example, Brottman ,and SOitz (1971) found that childrens'

sat1sfactlon with classroom climate de&reased 51gn1f1cantly
/S

over the student teachers' term. . . “ |
. ) ’* \. N
Finally; it is necessary to.consider the costs incurred
\ . / *
by supervision staff and travel whlch\many‘of the progr%ms

- i -

require. Osburne, et al (1972) estlmated that the cosf of ,
‘ /
such a program was 20 percent over their prev1ous program.’
A}
A second practical consideration is the large blo¢ks of student

Vo - . . \
time off-campus to participate in the , program. ’
: t

PN

It seems apparent that the effects of early‘school-based

experiences should be studied, both for practical, cost-effectives

e ?

reasons and for potential effects on the attitudes of prospeftive
: ; ..

teachers. Aaso, although SpelelC programs may differ, ,it should

' \
Do some xpePtences have more 1mpact than others? Does¥an early
- ~
introdu¢tion have a different effect from a-late one? Does a k)
h : ] ~
gradual/ approach have a different effect from one compressed

into a/ few weeks? The present study attempted to afswer some

]

of‘th se questions as related to, tra1n1ng secondary mathematlcs

teachers. Spec1f1Ca11y, the effects measured were the attitudes

and periceptions about teachlng, since it was felt that a teacher's
! ' ' .

‘ - .
attitudes pervade in determining his or her approach to teaching .
and eventual effectivenesgs. A beginning teacher with positive
. ’ L3
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attltudes can 1mprove teaching skllls Ehrough experlence,)
P d
" but a-~teacher w1th poor attltudcs is llkely to be- le%s

effectld“\ even if he or she“has developed competency in the

skills assoc1ated with good teaching.

P -

. .
METHOD,

The subjects were 172 junlor and senlor sacondary \.

//
mathematlcs teaching majors. Each subjectgﬁompleted two~

2 credit methods courses, Pr1nc1ples of Te chlng and Methods.

¢ .
of Teaching Secondary Mat%ematlcs. In the flrst year of N

-

, the study, these courses were taken }‘°urrenﬁly by seniors .

4 ’

fdurlng the eight weekb preCedlng student teaching. In'?hat

same year, a group of junlors;completed the Pr1nc1plés of

W

Teachlng co7;se’QYer a fulll semes+er In the sg cond year,

the Methods \course was- offered as usual and Lhe Pr1nc1plesr-

- —~

course was o;?éred only as' a semester—long course. The
- \/l oA

content of the couLses remained the’ same oyer the entire

period, except for prgctic&m experiences, .- N
. B N : 'y :




The table below summarizes the experfimental .groups and their

fs N .,'
experiences. -
N
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Insert Table 1
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The’ practlcum experiences varled from semester to spmester,

maklng 1t possible to gompare, groups w;th different expjriences.

’
“The follow1ng brlef summar1e= describe thg experlences given in

¢

the last column of Table 1.

. ‘ ° «
~ ! - /
Peer Teaching: ‘Each student planned and taught four 5 %o 10

. I

LN
-

minute lessons to a group of four or five classmates. Eath

lesson_practlced one of the basic skills: Determln%ng re&diness,
L Y - 4 -,
)

glarifying objectives, Motivating, ani/Obtanning £eedback."

Each lesson was informally critiqued by the classmates. . %/ .
. - ‘ Y 4

4 - R . -

Mlcrq—teachlng~ Each student plapned and taught two glve\mlnute
- /
lessons to practice the teaching skllls of motlvatlng and question-

ing’. The "students" were four or five sophomores who role—played
. -
as secondary students. The lessons were v1deoqtaped and a ‘play-

-back was critiqued by a tralned superv1soﬁ‘ /
E 7 t
Jr. High Aide: Each student acted as an assistant one hour'a*

~

‘week for 10 weeks. in an 1nd1v1duallaed 7th~8th grade math class.

The usual experlence was. to help 1nd1v1dual or small groups of

~ - Y

ks




. ‘ - ' . . . \§ ! v
sﬁudegi? who were working onhself-study units:
o g o . ¢ .
"High School OBservatdion: Each.student observed a high school

math class ome holir a week for 10 weeks. Five different

‘teachers and a variety‘bf1math classes were observed,

- . . f - .

Teaching College Freshmen: Each student, as a member of a

: I o . .
4ystudent team, planned and taught a 50-minute lesson in

math .for elementary teachers. The students observed lessons

I'4

taught by other ‘team members and participated in an instructor--

led "dritique.

[z

. DESIGN AND DATA SOURCE

. .
LI
.

At th? end of each course, the Mathematics Tebdhing

.

Inventory:. Teacher Perceptions (MTI) was administered to
assess opinions hnd attltudes toward mathematlcs teaching. -
’dThe MTI was developed by Erb (1972), and contains 56 1tems

about- spec1f1c teaching practi es. Each item has four
/ e

responsesg‘ strongly agree, basically agree, basically disagtee,
and strongly disdgree. The itéms were classified by the

experimenter as favoring a "modern" or a "traditional" approach.
I} - . ’

to teaching and.mathématics content.  Modern items'were coded
! 4, 3; 2, 1 .for strongly agree to strongly disagree, and tradi-

. T . s ‘
/

"tional items were codqd 1, 2, 3, 4. Hence, the higher the

Y




scére, the more fmodern" the éttitudés. Modern approaches
were those that suggested student-centered, discovery, non-
authoritarian methods whereas traditional items suggested
memorization, lecture, teacher-centered methods. Furtﬁermore;
each item was classified on two dimensions: mathematics vs
general teaching perceptions and teacher vs non«teaéher focus
of questions. This classification prodﬁcg@ four subtests.

' N e

FOCUS ~=»
Teacher Non-teachers
‘ .
Math MT M
Teaching .Y op £ 7 n =-24
Perceptions ' : Sb -
. ) G « * G
General ‘
n =10 .n =15
Further, three pairs of the subtests _were cémbined to produce A

¢’
]

measures of Math Teachrhg (MT + M), General Teachlng (GT + G)

and Teacher's Role (MT + GT)

An example Question from eacH’subtesﬁ, both modern and

traditional is given below.

- ¢




U : 8.
. / .
. Al
Mpdern ’ . Traditional
G ' If a student disagrees - . ' . Students should often
Gerteral . With what a teacher says,: be ¢iVen reading
Me hods he should say so. X - - ass;gnments in their '
/j . e N textbooks.
. M " Many important mathematical It is important that
Math | - ideas may be taught through ‘students memofize
Methods the use of games and puzzles. textbook definitions' of -
mathematical terms.
» 4 ‘
GT . -\ . A teacher should be - " A teacher should usually
General willing to admit mlstakes introduc ew topics -
| teacher . to students. by the lecture method.
behavidr g
’ . ' ’ ' 1
SN MT A teacher should frequently’ The teacher should give
Math use real world problems to students ,step~by-step
teacher introduce fundamental procedures for solving
bghavior mathematical ideas. . mathematical problems.’
s ~ i ’ M
RESULTS

.
) “~

Table 2 presents the means.on’each subtest and the total test,

3
{
for each treatment group. The group labels are the same ones

L

R

uged in Tableﬁi. Groups 1S and. 2S and groups 38 and 48 wete

combined, since their methods\snd practicum experience were
4 f N
‘ ) Q

'the same.




Two separéte one-way ANOVAs were pérformed; one to in-

vestigate the e fects of dlfferent early practlcum experlences

in the Junior year, ana J)second t 1nvest1age the effects of

sepéfate versus concurrent methods: courses. The dependef%

variables in each ANOVA were the scores on each subtest of the

MTI. Three further scores were obtalned by combining palrs

of subtests:

7

! \ Teacﬁng Math: Subtests MT '+ M

4o
P
} . v 7
Teaching Behavior: Subtest MT + GT
N ‘; »
“ Teaching Methods: Subtests GT + G
, L3 «
. . - . : :
Summaries of the ANOVAs are presented in Tables 3 ahd 4. .

yd

Insert Tables 3 and 4 about here
————————————— ..7—._'—_.—_7..__—_—____._.—_—._——_-'._.

)

CONCLUSIONS s .

t [
-~

- S . R | ' .
The study has some limitations which should be considered

when interpreting the results. The experimental treatments

., Were: not well controlled,due to the long time period over which

the study took p}gce. The proéram was .continually changing and

T

=
=
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. some students had different experiences than 6tﬁers in the

2 o

.The basic content of the courses remained fixed

“«

same group.

" but ‘the learning activities,changed from semester to semester. -.
. ) » . . -
in the practicum-experiences, different teachers were Observed

" and different students were taught at different times of day

, and in varylng c1rcumstances.

These- and.other uncontrolled

factors 1nherent in a study of th1s type may have had effects

. on the results.

.
¢

t

. The results related to different prac¢ticum experlences

allow several conclus1ons.

. . e

subtests 1nd1ca§ed that the group w1th only obs

In general,

the me S on the

vation exper-

1ence held more modern and open attitudes toward teachlng

i
A

than the other. two groups. This result was most significant

for ‘the subtest~related specifically to mathbmatics teacher'ﬁ
-

“The dampenlng effect of teaching experiencé menti
S

-behavior.

ned

earlier may have affected’the attitudes of the grouﬁ'that acted

as teacher aides.

On the other hand, it is useful to ndte that

. the group w1th no school-based experience was very simila
N

its attltutdes. It may be, as these results 1nd1cate, tha

to either of these extremes.
' “ o~ -~

The analyses of differences between methods groups indicated

. . . . : ~
early non~threatening experience such ag observatiom is preferable

%

J




that across all subtests, the separate methods group held

the most open, teacher-centered attituded. Recall that

v

this group had already taken the Junior general methods course.

The significant differences were found on the subtest of

L]
- mathematics teaching methods. The separate methods group had

! ~
a combination of factors- making it different from the concurrent
group, and it is most likely the combination rather than any
one factor which accounts for the higher scores. _Teachihg

a college freshman class was a more realistic experience than

"micro-teaching and may‘have contributed to more positive

attitudes. The chanfe to reflect on previous experiences in

the Junior course may have enabled further growth in the

separate methods’group. , -

A final pélnt is worth maklng 1n relatlon to the MTI ~
’and its ablllty o reflect attltudes about teachlng. In
the Pr1nc1p1es course, the MTI Subtest MT (Math Teacher

Behavior) discriminated between §roups. The Principles course
) ’ 3 s N ’ » ’ ~ .
is primapily concerned with mathematics teachd g skills
. ’, X
(questioning, motivation, teaching of Conceﬁtsﬁ teaching of

problem sélvihg) and the focus is’ on the behavior'of the ,
teacher. 1In the Methods course, the focus ShlftS to 'special
methods and strategies (discovery, 1nd1v1duallzatlon, ‘lab

approach) and to students (1ow~ach1evers, dlsc1p11ne, 1earn1ng theory)

B

.
5 4 *




.\4\ ’ - 'n - . ."
¥ For this course, the MTI Subtest M (Math Methods) discriminated’

_  between groups. L. .o %
. . . '

To summarize, these results support the notion that methods

»

courses have effects specific to 'subject matter and suggest that
. : o

courses should be spread out rather than concentrated in one

semester. Early school-based practicum experiences are preferable

to no experience, but caution should be exero#sed in selecting

experiences which may have dampening effects on attitudes. On
the other hand, attitudes appear to improve when students have

a second separate course. This may indicate that contact with'

schools should ‘take pléce before the completion of methods
- " A a

.;;’

‘instruction. et
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- , “TABLE 1 "

Description of Treatment Groups

)
b Y
a Methods ;
Group - Semester Course > Practicum Experience
- .
17 Fall 1972 Principles (sem) Peer Teaching
1s Fall 1972 Concurrent ’
Principles” (8 wk) Micro-teaching

and Methods (8 wk) .

23 * Spring 1973 Principles (Sem) Peer Teaching
‘ ] Jr. High Aide

28 Spring i973 Concurrent ‘
Principles (8 wk)

and Methods (8 wk) Micro-teaching

33 Spring 1974 Principles (sem) Peer Teaching
~  High School
{ . o Observation
38 Fall 1973 . Methods. (8 wk) Teach College
. \ Freshmen
Pe .
\ . ' -ﬂf,;).' .
é4s Spring 1974 Methods (8 wk) Teach College
‘ _ Freshmen
a

Jd: Junior year, S:'Senior year
'

sem: semester course, 2 hours a week
8 wk: 8 week course, 4 hours a week PN
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" TABLE 2

and Standard Derivations of Treatment

Groups on MTI Subtests.

Subtest

_ M
X 8D

65.9 ~4.6
65.6 4.7

68.5 4.7

66.5 4.8

69.4 - 4.5

4.8
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.- . " TABLE 3

Summary of ANOVAS of MTI.Subtest

3 . <

Scores for Junior Grogg; (17, 2J,.3J)

Subtest ‘ F ‘ pa Comparisonb > \\'.1
i . , i [] ’;' Q
ngeral . .
G Methods - 2.7 ©.079
; ) —_
Math )
M <Meth0ds> hd '2 04 ~“ 0097 —_— l
General ’ . L e
GT| Teacher 0.8 , .466 ¢
Behavior o '
Math :
MT| Teacher 3.8 .029 13 < 33 N
Behavioq ,
2
Teaching Math 3.3 .044 ‘
Teaching Behavior 2.7
General Teaching 2.6
%af = 2,56 , .

| \

bbroups which differ significantly (p < .05) on a Scheffé\\~__

Multiple Range Test.
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TABLE 4

*

Summary of ANOVAs of MTI Subtest Scores )

<
. ' © for Methgiizgyéups_ %.

o ' +(Juniors, Separate, Concurfenf)

~\

.

R a ) L
Subtest - F . P Comparison
A
[N M
. [General . : . ' U
C - \Methods 0.7 ‘ .499‘ —
. {Math . .
. M '(gethbds 4.2 . .017 -~ > Jr. < Separate
) General ' ' B
GT Teacher } , 1.6 ’?14 B o —:lf
Behavior ’ . " s . . -
. ~
: . >
Math “ N )
M? | Teacher 0.3 ".762 - T
-Behavior \E;:L\ )
LN T ' : S |
Teaching Math ¢ 3.1 .049

.

Teacher Behavior 1.1 .320 oo e

General Teaching 1.1 -~ .328 . T
(— ' o .
a N ' .
af = 2,171 - :

v,
-
PRes

bGroups which differ significantly (p < .05) on a Scheffe
Mug tiple rangg¢ Test. .




