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Teacher educators play a part in trying to shape riliture of classroom mathematics
teaching by their work with pre-service studentcteas There is usually an established
curriculum that is underpinned by some particulbilgsophical or political agenda s,
however, the intended curriculum what is perceibgdhe students to be occurring in their
academic mathematics teacher education learningoamvents Here the perceptions of
primary student teachers of their mathematics déhrcéecturers’ practice are considered
using constructivism as a referent

That teachers will teach as they were taught ieeamingly acknowledged in research
literature (eg Cooney & Wiegel, 2003; Tirosh & Elpar, 2003; Zaslavsky, Chapman &
Leikin, 2003) While teacher educators will havest ideas about their practice and what
they hope it conveys to pre-service student teachew it is perceived may be quite
different In light of this, teacher educator preetfrom the perspective of student teachers
Is an issue worth examining to determine what thegrn’ from their teacher education
experience, as opposed to the formal curriculurd,thas how they might teach

In the last few decades, consideration of constrigtttheory has had a significant
impact on theoretical debate and over time consWwam has developed to incorporate a
number of viewpoints including cognitive, sociotcuwél and critical (transformative)
factors (Ernest, 1995) As a result constructivisaes become the learning theory of choice
among many mathematics teacher educators De$ystapparent widespread adoption,
constructivist aligned pedagogy has had a lesdectebn the system-wide pedagogical
practices of classroom teachers (Airasian & Walk®97; Aldridge & Bobbis, 2001;
Clements, 2003) These developments suggest thatraotivism may be an appropriate
and productive theory of learning to use as a esferfor examining mathematics
educators’ practice

The significance and power of constructivism agfarent is stressed by Tobin and
Tippens (1993) It is also inherent in the workTafylor (1996) where the limitations of
using a cognitive based “learning as conceptuahg&amodel as a referent are discussed
and compared to the advantages of using a critieastructivist model as a referent in
shifting from aweak to a strong view of constructivism with a consequent greater
probability of change being generated / promotetie Tirst model largely ignores the
effects of social aspects and cultural contexts igimoring these effects, this model
minimises any possibility of reform other than inarow range of pedagogical techniques
and approaches The second model acts as a refereatlltural reform, providing a
framework for exposing and deconstructing repressiytural myths that disempower the
individual by distorting social roles and discourfteprovides a rationale for empowering
teachers and learners as negotiators of curricaloidnallows for transformative aspects of
education, as opposed to replicative ones, to dpvel

As a referent, constructivism provides a backdaxfitical reflection of any teaching
/ learning situation to determine the degree of gcoence between practice and
constructivist approaches It can ensure identibobaand examination of factors affecting
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the degree of congruence and indicate how situattimght be adjusted to enhance
learning in keeping with constructivist approached/hile the focus of the radical

constructivist perspective is cognitive developmemtd the focus of the socio-cultural
constructivist perspective is the social and caltuaspects of classrooms, the critical
emancipatory constructivist perspective concerdratsn transformative reform of

educational theory and practice at a macro levaylor, 1996)

Consideration of the extensive learning environmeesearch literature highlights two
well established instruments based on construttpesspectives (Fraser, 1998) which
allow insights into student teachers’ perceptiorfs lecturer practice One is the
Questionnaire on Teacher Interactions (QTI) (Wubbels, Creton & Holvast, 1988) with
eight categories which looks at the nature of axteons (interpersonal behaviour) between
teacher and learners from a socio-cultural conswst perspective The other is the
Constructivist Learning Environment Survey (CLES) (Taylor, Fraser & Fisher, 1997) with
five categories which focuses on the overall natfr¢he learning environment from a
critical constructivist perspective These instratsecan be used to establish how the
student teachers perceived the nature of aspetiteioftlassroom environments at a whole
class and individual level respectively They ameicgured to do this by comparing an
‘Ideal’ response to a ‘Reality’ response on patdiéans which are grouped into categories

The Study

The quantitative data considered here was drawn fdarger study on the nature of
mathematics teacher educators’ beliefs, how thesevesidenced in their practice and
what aspects impacted on student teachers’ bedieds potentially their practices The
participants considered in this paper were preisenstudent teachers in the three
compulsory primary mathematics education classaeghtaby four lecturers at a New
Zealand teacher education provider of long standiiige samples of student teachers
surveyed were generally representative of a tygidatary student teacher cohort

The prevalent teaching approach was in tune wihmtathematics education lecturers’
espoused constructivist beliefs and their percaptd the requirements of the New
Zealand mathematics curriculum and its construgttivinderpinnings This approach
consisted of teaching primarily through lecturerdelding and workshop techniques
emphasising cooperative and group work Thus, tegdook place in small classroom
environments (20-25 students) that were condu@vauth approaches The nature of the
overall teacher education programme in which tlesuored was (in theory) predicated on
promoting constructivist approaches and constristtaligned teaching approaches and
the promotion of a reform or transformative applo&x education (Auckland College of
Education, 1995) Thus, the programme, and the enadhics education lecturers, sought
to empower student teachers to negotiate agaaditional models of pedagogy in schools

Two quantitative instruments based on construdtpesspectives were used to collect
data from student teachers about how they percehedlassroom learning environment
(CLES) and lecturer / student teacher interacti@$!) These data reflected views
underpinned by the theoretical constructs of tiseruments but not necessarily by those of
the respondents The two instruments were modibduktter reflect the environment of a
teacher education institution that differs in maagpects from schools This occurred in
two ways, firstly with changes in terminology tdleet the changed nature of the subject —
now learning to teach mathematics rather than iegrmathematics — and the change in
the nature of the learning institution — tertiaaytyer than primary or secondary These type
of change were made in the CLES, while the QTI,clwhiocuses on general teacher /

492



student classroom interactions, was subject freedah not require modification in this
way Secondly, minor adjustments to wording weredenan the basis of trialling the
instruments with student teachers and staff

A longitudinal approach was taken with surveys bemonducted over a three year
period which is the length of time a particular cdhof students would normally take to
complete their primary teacher education degreehBamester the student teachers in a
selection of classes taught by any one of the llecturers involved were surveyed using
both instruments The surveys were conducted inldter part of each semester long
course about a week apart Thus the students iedolere a subset of any year group in
each semester and their involvement was deternbgetieir attendance, the vagaries of
lecturers’ timetables and the practicalities ofitignand carrying out any data collection

Following a general examination of the data theyewanalysed statistically In
considering the alignment of the responses witlstantivist perspectives a framework of
five sub ranges was established for both instrusmentfor the QTI (and CLES
respectively); 0 to 5 (0 to 4) indicates a wealgraiient; 5 to 10 (4 to 8) a weak to
moderate alignment; 10 to 15 (8 to 12) a moderagnraent; 15 to 20 (12 to 16) a
moderate to strong alignment, and 20 to 24 (16Qp & strong alignment Statistical
significance was taken at the 1% (p< 0 01) rathanta 5% level to compensate for the
non-random sampling procedure used and the padtémtithe Ideal and Reality instrument
category responses failing to be independent of etltcer As category data had either
normal or exponential distributions parametric and-parametric analysis was carried out
as appropriate for each category

Results

The frequency data for the QTI categories presetweddistinct patterns: a normal
type distribution for both the Idea and Realityp@sses forSudent Responsibility and
Strict; an exponential type distribution for both the ddand Reality responses for
Leadership, Understanding, Admonishing, Helping, and Dissatisfied, plus a change in
distribution for Uncertain from a normal type for the Ideal to a more expaiaerype
distribution for the Reality The mean and stand#adiations for the categories (see Table
1) reflect these divisions with the two normal digitions deviating most from a strongly
constructivist alignment and having the largeshdéad deviations, whil&ncertain has
the next largest standard deviations

Table 1
The Means and Sandard Deviations for the QTI Ideal and Reality Category Data (N=266)
Student

LeadershipJnderstandingUncertain Admonishing Helping ResponsibilityDissatisfied Strict

Mean Ideal 2171 2227 19 83 22 56 22 46 1271 226 1690

Mean Reality 20 89 2161 22 05 2321 22 38 11 65 53 1798

SD Ideal 204 195 338 245 207 367 278 360

SD Reality 261 276 318 259 266 373 231 342

The five exponential categories had smaller stahdawiations and were aligned with
a strongly constructivist stance (see Figure 1§ Shdent Responsibility category with the
largest standard deviations was also the leashedigwith constructivism being only
moderately so and th&rict category with the next largest was moderatelyttongly
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aligned Overall, six of the eight categories iadétl a strong socio-cultural constructivist
alignment
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Figure1 Graph of means for the QTI Ideal and Reality catpgata

For the within category QTI comparison (ldeal tcalRg) a paired samples t-test was
carried out for the normal categories and a WilcoSigned test for the exponential (and
Uncertain) categories There was a statistically significgtmft away from a constructivist
alignment in the_eadership andUnderstanding categories between the Ideal and Reality
mean responses with Z(265) = 4 813, p<0 0005 aB853 p<0 005 respectively There
was also, however, a statistically significant stofvard a constructivist alignment in the
Uncertain, Admonishing and Dissatisfied categories between the Ideal and Reality mean
responses with Z(265) = -8 926, -4 661 and -5 ¥¥pectively (p<0 0005), and in the
Strict category, with t(265) = -23 572, p<0 0005 Althbuthese were statistically
significant differences, the changes in means wergy small and there was little
educational difference with all category means tiemg in the same sub range except
Uncertain which had the largest change in means and becaore olosely aligned
shifting into the strongly aligned sub range (segife 1)

Just as for the QTI the CLES data for its five gatees fell into two apparent patterns:
a normal type distribution for both the Ideal anebRy responses fd?ersonal Relevance,
Uncertainty and Shared Control, and an exponential type distribution for both tteal
and Reality responses f@ritical Voice andSudent Negotiation The mean values for the
categories (see Table 2) reflected the divisiothefcategories into normal and exponential
type distributions with the exponential categor{es for the QTI) being more closely
aligned with constructivismSudent Negotiation strongly so, but only just, an@ritical
Voice moderately to strongly so (see Figure 2)

Similarly, the categories with normal distributiomeviated most from a strong
constructivist alignment The standard deviatiomsthe CLES categories are all greater
than 3 67 (see Table 2) and larger than thosehiQXTI categories which are generally
less than 3 67 with only one over at 3 73 (see daplThis indicates a greater degree of
variability / spread in student teacher responsedl categories of the CLES instrument
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Table 2

The Means and Standard Deviations for CLES Ideal and Reality Category Data (N=297)

Personal Critical Shared Student
Relevance Uncertainty Voice Control Negotiation
Mean Ideal 1394 1177 1539 11 65 16 19
Mean Reality 12 27 968 1548 6 63 16 05
SD Ideal 377 391 454 405 402
SD Reality 402 388 441 429 367
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Figure2 Graph of means for the CLES Ideal and Realitygatedata

For the CLES within category comparisons (ldeaRemality), appropriate tests were
conducted as for the QTI There was a statisticalnificant shift away from a
constructivist alignment in th&ersonal Relevance, Uncertainty and Shared Control
categories between the Ideal and Reality respomgb<(296) = 6 181, 8 171 and 15 343
respectively (p<0 01) witlshared Control being the only category in which the mean
shifted into another sub range — from moderatedakito moderate These indicate a shift
to a less constructivist view of the perceived itgalverall but the differences in means
were relatively small except f&ared Control

Discussion

The overall situation for the QTI is clearly striywaaligned with a socio-cultural
perspective for six of the eight categories anthat the Ideal and Reality mean values are
very close for all categories This indicates tiat lecturers’ practice is largely congruent
with student teacher expectations and has a stadiggment with a socio-cultural
constructivist perspective

For the two categories where alignment with a scaitural perspective is less the
initial trials had indicated that some items wenmgbayuous and open to interpretation and
that this may have influenced responses InShiet category items two of the six were
seen as contradictory by both student teachers ¢taif), where strictness and high
standards were discussed as positive aspects r(rditve negative as intended by the
instrument design), particularly by some maturedetits while others saw them as
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negative The likely overall response was seenearggdess aligned with constructivism
due to this Similar issues were addressed withex@stoSudent Responsibility category
which considers underlying constructivist ideastba importance of the socio-cultural
perspective in enhancing learning, by empowerirgrnlers to take greater personal
responsibility for their learning Here three oéthix items were seen ambivalently within
a context of group work For some individuals, dilen and control was perceived
positively while for others the opposite was thee;aeading to an expectation of the
overall response being less aligned with constristti However, despite these
considerations the disparity in alignment with @isacultural perspective suggests that
lecturer practice, particularly as it impacts inesh two areas, also needs careful
examination to find ways to enhance the alignmerthér

The overall situation is not as clear for the CLESponses with the Reality means
being significantly less congruent than the Ideathree of the five categories and being
less aligned with a constructivist perspective thlam QTI This difference in overall
alignment between the instruments could reflecaadard feature of learning environment
research, which sees less aligned responses ferdndl focused questions — the CLES —
as opposed to class orientated ones — the QTIgRFrA898) This is, however, confounded
to some extent by the different constructivist pectives of the instruments Indeed, the
critical nature of the instrument in line with tsfarmative / reform agenda is unlikely to
be sit comfortably with many student teachers cotifig attitudes in the community at
large

For the three categories where alignment with &cati perspective was less other
factors may have had an influence Bmared Control category focuses on the degree to
which students are invited to have input into shgpand controlling the learning
environment including goals, activities and assesgngriteria Here responses could be
less aligned as the courses were compulsory parscoedentialing programme whose
content had been closely defined, thus Ilimiting apmities for student input in
determining goals Similarly, the further consttainf assessment requirements and time
available in semester long courses meant that thasegpossibly limited scope for lecturers
to allow student teachers to have input, other titea micro level and to a minor extent
The Uncertainty category measures the degree to which mathemdtimalledge is
presented as evolving hypotheses, dependent dmuthan experience and thus culturally,
socially and value laden Thus, primary studenthiiea mathematics experiences, their
negative attitudes toward mathematics itself amdr tlack of confidence in mathematics
may explain in part the lack of alignment with atical constructivist perspective A
similar lack of alignment for théersonal Relevance category, which focuses on the
connectedness of the learning situation to thenkz& external world and its use as a
starting point for learning experiences, may betlpadue to the tension between
experiences in the academic world of college anthénpractical reality of schools, where
the relevance of proposed practice may well noehaatched school realities (Wideen,
Mayer-Smith & Moon, 1998)

Of note with the CLES responses is the shift tess kligned view of the Reality of the
teacher education experience indicating that lecsurpractice was not even congruent
with the more limited Ideal expectations of thedsnt teachers with regard to a critical
constructivist perspective This raises questian®ahe nature of lecturers’ constructivist
ideas and the degree to which they are aligned avithtical constructivist perspective as
compared to a socio-cultural one
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Concluding Remarks

The evidence on how the student teachers view thathematics teacher education
experience suggests a shift on a continuum fromkweaew of constructivism as a
cognitive endeavour to a stronger socio-culturalwbut falls short of a shift to a strong
critical view In failing to achieve reaching thegrong view the probability of generating
reform in teaching is reduced (Taylor, 1996) fresents a lack of success in promoting
critical (transformative) constructivist views angostudent teachers which might better
empower them to negotiate against traditional nedépedagogy in schools

As the degree programme in the study is predicaea transformative philosophy, the
less effective promotion of a critical construcsiviperspective within the mathematics
education courses is of concern It would indi¢htt student teachers are not being taught
as the programme, and presumably the mathematicaeon lecturers would want them
to teach
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