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An Exploration of Change in Teachers' Beliefs and Practices
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/\
@ 4@%h‘%’s belicls and practices whiie implementing NCTM's mathemaltics Standards.

[—

'@purposc of this two-year study was (o document and examine changes n four

Qualitative rescarch methodology was used to develop muluiple case studies which were
ana.,.  Jdindividually and across cases. Data came from interviews, observauons,
joumals, attitude and belicf surveys, and videotapes. The participants were four
clementary-ceruficd teachers who volunteered W tcach 6th grade mathematies fuil-ume.
The tcachers werc supported durng implementatton by colleagucs, admipistritors,
professional deyvelopment, and availlabihity ol matcrals. Problems reporied included
limtted knowtedge of (a) NCTM's mathematcs Standards, {b) current mathematies
tcaching mcthodolugies, and (¢} mathematics content. Documented changes included an
increasc in (a) student-centered acuyibes, (b) the use of manipulattves and calculators,
and (¢) good quesuoning techmyues. There were alsu increnges in student participation,
teacher and student atutvdes ww ard mathematies, use ol alternotive assessment, and a

change 1n the beliels ol teachers about mathemaucs teaching and Ilcaming.
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@ 44’% % A growing number of teachers arc implementing the Nauonal Council of
Tceachers of Mathcmaucs' (NCTM) Curricuilion and Evaluvation Stendards for
School Mathemarics (1989) and NCTM's Prafessional Standards for Teaching
Mathemaiics (1991). This requires a significant shilt in tcachers’ belrels and
practices about mathemaucs teaching and learning (Woud, Cobb, and Yackel,
1991}). The purposc of this two-year study was to duocument and examine changes
1. four tcachers' belie(s and pracuces while a transition [rom tradittonal to i closer
approximation of NCTM's Standards mathematices program was being
mplemented. Qualitative rescarch methodology was used to develop muluple
casc studies which were analy zed indiv idually and acioss vases.

Data came from intervicw s, observations, juurals, atutude and belie!
surveys, and videatapes. The participanls were {our elementary-certified teachens
who volunteered (o leach 6th grade mathematies Tull-time. The teachers were
supported dunng implementation by interactions with colleagues, admimstrators,
and rescarchers, professional des elopment opportunities, prolesstonal mecltings
and conrerences, and availlability of books, equipment, and matenals,

Problems reported by teachers included limited knowledge o (a) NCTM's
mathemates Standards, (b) current mathematces teaching methodologies. and (¢)
mathematics ¢ontent, Documenled changes included an increase in student -
sentered activities, an mereasc in the use of mantpulatives and calculatars, and an

uerease 1 good questioning techniques. There were also inereases tn studenl
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EM@ D@@M@m R@]@E@@H@m S@M@@ teacher and student atiitudes toward mathemalics, use of alternauve

asscssment, and a change 1n the belief’s of wcachers about mathematics teaching
\/Q@“@@ upﬁﬁ@%m 2. Although many belicls remained constant throughout the study,
44 tcacher beliels did not always match their practices.
Theoretical Framework

Rescarch suggests that cluldren's mathematical experience in school results
in learning rules and procedures without developing essential conceplual
understanding (ConlTey, 1985; Clements & Battista, 1990; Heibert & Carpenter,
1992; Skemp. 1976; Sicllc, Cobb, & von Glasersfcld, 1988). Low mathematics
pertormance of students, in nauona! and international studies, 15 usually
assoctated with poor teaching (Ball, 1988; dos Santos, 1993). In parucular, in the
United States and Canada there is a strong call for school mathematics relorm and
for developing mathematcal literacy and mathematical power in all students
(Nauonal Counct] of Teazhors of Mathemalics, 1989, 1991; National Rescarch
Council (NRC), 1989). Reform advocates stress that students should be actively
cngaged in doing mathematics; in solving routine and non-routine prablems; in
cxpioring, lesung, and making conjectures about mathematical 1dcas; and in being
responsible [or their own lcarning. Morcover, lcachers themselves need
cxperience in doing mathematics - in exploring, guessing, lesung, arguing, and
proving - to develop conlidence with which Lo respond construcuvely to
uncxpected inquinces that emerge as students follow their own approach o
mathematical problem solving.

If reform in learning mathematics is to be successful, attention must be

given to exisling pracitees of mathematcs teachers. As the view of learning
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EM@ D@@MM@M R@pﬁ@dﬂ@i@@&ﬁi@man ges, so must the praclllcc of teaching mathematics (NCTM, 1989

a, b; NRC, 1989). Thus i1t is nccessary Lo understand the process involved as
P
/@@@ kﬁg‘@ make changes in their previous ways ol leaching mathemaltics Lo
@ 4 gaccommo-dalc: the trans{furmation advocated.

The manner in which practicing teachers learn and change is crucial. The
refonn requires a substantial change i1n what 15 termed "tradition of school
maihematics" to a practice that emphasizes inquiry mathematics (Cobb, Weod,
Yackel, & McNeal, in press). The few rescarch siudies that exist on the learning
ol practicing teachers suggest thal change 15 dillicult 10 achieve and sustain
(Richardson, 1990).

Although a constructivist's view of learning mathematic has been commonly
accepled by rescarchers and mathematics educators alike (NCTM, 1989a; NCR,
1989), learning mathematics in school sull continues to be dominated by the
traditional transmission view of knowledge. Because so many current teachers off
school matheinatics are themselves products of the "transmussion of knowlcdge”
perspective, there 1s a need o effeet what Richardson (1990) has called
"signilicant and worthwhile change" in mathematics ‘eaching practice.
Facilitating meamngful change in instruction will entail helping teachers rethink
and leam new mathemaltics content and stances lowards teaching and lecarning
(Cobb & Steffe, 1983; Cobb, Waad, & Yackel, 1990; Noddings, 1986; Putnam,
Heaton, Prawval, Remillard, 1992). Any altempl o improve the quality of
mathematics teaching must begin with an understanding of the conceptions held
by teachers and how these are related Lo their instructional pracuce. Fatlure o

recognize Lhe role that teachers' beliel's might play in shaping their behavior 1s
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ERH@ D@@MM@HT R@pﬁ@dﬂ@mﬂ S@]{ﬂﬂﬂl@ﬁ[l in misgurded effons o improve the quality of mathematics

mstruction 1n schools {Thompson, 1984; von Glasersfeld, 1986).
& @ q@@ﬁanges in school mathemaltics can occur only i€ 1t is also recognized that
@ 4@3lcachcrs are key figures in the reform process. Everybody Counts (NIXZ, 1989b)
calls our attention Lo the lact that curriculum and instruction in our schools and
colleges are years behind the times; they reflect neither increased demand for
higher thinking ski'lls, nor greatly expanded uses of mathumatical sciences, nur
what we know about the best ways (or students to learn mathematics.

Cooney (1990)) provides a perspective in which success of the current reform
ciforts seen as contingent upon teachers' abilities 1o shape classroom events and
to create [earning environments compatible with the present state of knowledge ol
the Iearming and teaching ol mathematics. Research on leachers' beiiefs about the
teaching and learming of mathemaucs shows that epistemological shifts must
occeur lor significant change to transpire {Wood, Cobb, and Yackel, 1991).
Benbow {1993) claims that beticl's about the nature of mathemalics and athides
lowards mathematics have tremendous effects on mathematical performance.
Morcover, subject matter beliels have been shown to be significant factors in the
learning of mathematics (Anderson, Anderson, Marlin, and Romagnano, 1993;
Hollingsworth, 1989).

The next stage for rescarch as recommended by Cobb, Wood, and Yackel
(1991) 15 Lo research means of implementation and determine which change
agents lacilitate or debilitate teachers in transition. Through case studics, it wall
be shown how individual teachers with different levels of experienec are

implementing reform. These (indings may assist other researchers in determining
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Purpose

The purpose was to desenbe how leachers and classrooms 1n one
cducational setting changed as use of mathemaucs Standards was incrcased as a
central component 1n a sixth grade mathemaucs program. The following
questions organtZed the study a) What motvated tcachers to increasce usc of
mathematies Standards in their ¢lassrooms?; b) How were tcachers supported
during implementation of student-centered mathemaucs strucunn?; ¢) What
difticulties did teachers experience dunng implementation?; and d} What changes
oceurred 1n teachers and classrooms as use ol mathemates Standards inereased?
Results regarding tcachers’ dithicultics and accomplishments may be usclul 1o
other teachers and rescarchers and contnbutes 1o our understanding of the process
ol teacher change.

Method

Setting

The community sclected for study 1S a suburb of a large urban cnvironment
tn a nudwestern state. This community has a small-city atmosphere. The middle
schoal sclected lor study compnses Grades 6 and 7 with 845 students and 67 =
teachers. The children who attend this schoel include both sociocconomic
cxtremes, although the number of low SES children are insufficient to qualify for
Chapter Onc lunds for govemment-sponsored mathiematics programs. However,
eight pereent of the students are considered under academic hardship and 65

students qualil'y tor tree or reduced lunch through the Disadvantaged Pupil
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inciudes teams of weachers assigned to approxirnately' 125 students.
A7\ This school was selected because it has been involved in a comprehensive
restruclunng program, now in its fourth year. The sixth grade teachers have spent
the last three years focusing on developing a surong whole language literature
program but to the exclusion of appropriate teaching procedures for promotng
mathematics skills and reasoning. Parhaps because of this, teachers in this study
relied oo heavily on textbooks and paper and peneil tasks while ignonng hands-
on explorauon of objects that would allow pupils Lo better conceptualize basic
mathcmattes principles. It was this sixth grade stalf who requested university
assistance In their mathematics reform effort and subsequently agreed to make
this efTort a research project.
Process of Change

This study was conducted over a two-year period across three disunct
phases ol ume: Ycar One--planning year; Summer--intensis ¢ professional
development; and Y car Two--lirst year of implementation. Y ear One was spent
developing a shared vision of what sixth grade mathemaucs should comprise.
This was done by conducting a scli-assessment, visiing exemplary middle
schools, attending professional meetings and conlerences, participating in in-
service workshops, designing a summer institute, reading current literature, and
purchasing appropnate books, equipment, and matcrials.

By January of Year One, the sixta grade teachers, along with their prnincipal,
decided 10 make matl,.omaucs a prioney in their school. This meant that avaulable

funding would be targeted oward mathemaucs in the coming year. The teachers
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instructional maternials, and supplies. Towards the end of Yecar One, it was
d@%i‘ed that grade six should have Jull-time mathematics teachers--four eachers
voluntcered {or the job. They Knew this commriment would require extra ume
and cffort on therr part.

Cooperation between the school and university enabled participants (o
develop a well-needed summer nstitute. Dunng the same year, a newly
developed Model Mathemaucs Program (1990) was being mandated for
tmplementauon statewide. This Mode! Program was based upon the NCTM
Standards. Each school district in the state was o interpret the model in 2 way
that would match therr distiict environment and needs. The summer nstilute used
the mudel mathemalics program as a basis and used student-centered acayviues,
tnquiry-based methodologies, manipulauves, and technology.

Afler the summer institute, a support System was engendered through the
use ¢l graduale students from the university, along with [ield work pre-service
tecachers. The graduate students were pared with the {our sixth grade teachers
who volunteered to teach mathemaucs (ull-ume, Their job was simply o offer
help implementing the aew curriculum and assist tn any way the tcachers needed
during Ycar Two.

Data Gathering

A cychical process ol questioning, abserving, and hypothesis generating
occurred throughout the three phases of this study (Spindler & Spindler, 1987).
There were tour major data sources (see Table 1), including interviews {2 per

teacher, 30-60 munutes cach); observations (20 per teacher, 60-90 minules cach--2

10
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%@F . Mathematies Teacher Change
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@ @ %q% ons uscd durtng 1mnal interviews including "grand tour” quesuons

) -
44"suggcslcd by Spradley (1973) and morc specific prompts. For example, questions

such as "Tell me your Lilc story as 1t perfains to mathcmaties®, *Tell me about
your mathematics program,” or "How have you used mathemalttes in your
classroom?" were used. These "grand tour” questions were ['ollowed by specific

qucslions aboul teachers' challenges, support systems, and rcasons [or changes in

their behief's and pracuces.

Inscrt Table 1 Aboul Here

Classroom were observed to (a) provide a shared experience between the
rescarcher and the teacher to be used as subsequent topies in intervicws and
projcct meetings and to (b} cnable the development of questions for luture
intervicws that were based specifically on cach individual teacher's classroom
experience. Large group discussions provided opportunitics to document teacher
perceplions within the context of a group discussion (Bogdan & Biklen, 1982;
Gocelz & LeCompte, 1984; Kirk & Miller, 1986) and provided a source ol data [or
trrangulation of multiple sources.

Topies for farge group discussions were sclected by the partieipating

teachers in advance of cach meeting. Topics included discussions tor professional

11
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the process ot change. Aficr-school mecungs assisted the teachers with on-site
lgﬁﬂﬁ@ﬁl and immediate feedback lor their coneerns. Other teachers in the school
were encouraged (o attend. [n addition, the middle school teachers' beliel and
atttude sunveys were administered o each participating teacher in Junc of Year
Onc and again in May of Year Two. .

This study was divided into three distinet blocks of ume. The divisions
were: Year One--the planning year, Summer--intensive prolessional dev clopment,
and Yecar Two--the lirst ycar of implementauon. Tlus was done to lacilitate
analysis and sccure approprate data. These divisions were hot predetermined and
were heavily influcneed by the data-gathering process and on-going analysis.
Dala collection methods were utihzed as approprate throughout the two years and
were adjusted as data analysis informed the study. For example, the idea of
cstablishing a summer institute emerged (rom Y car One planning sessions with
the parucipating teachers.

Other adjustments resulled {rom on-going analysis. During Year One,
inlervicw quc lions were determined before the study began. Other adjustments
were made in response 0 speeific situations. For example, onc of the lour
participanng tcachers was unable o attend the summer nstitute because she gave
birth (o her lirst son that same summer. Dunng the {irst year ol implementation,
Yeur Two of the project, two of the teachers were unable to participate in the
Seminar meetings. Once of those teachers was involved in the imrlemenaton of
an ingquiry-approach, inlerconnections, and interdisciplinary team ol si<th grade.

Because of the time: consuming nature of that program, our work with Linda took
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%ﬂ@ D@@W@m R@pﬂ@@i@ﬂﬁ@ﬂ@@m we walched as i {rom a window. The other leacher, Carnie, was

50 concerned about implementing all she had learned from the lirst year of

10

o
/@ﬂ@@@ p@%lg, the summer institute, the professional conferences, and purchasing so
4‘4 riany new matenals, she felt wo ovenvhelmed te continue aticading meelings.
Howecver, both teachers were included in vidcotaping, audio interviews, and
obscrvations.

Year Two was the first year of implementation. Data were gathered in many
ways. Weekly visitations included observauons, ficld notes, lape-recorded
intervicws, videotapes, tcacher journals, and rescaxcher journals. Data were
gathered from teachers, students, and adninistrators. The student data collected
included achievement test data from grades five and six and mathemates atutude
and conlidence questionnaires that were admimstered at the beginning and end of’
Year Two. Data collected I'tom administrators mcluded inlervievs and
unsolicited comments and leuers.

There were also benchmark acuviues collected such as tests, grades, lessons,
and conversauons with the students. Arufacts were collected from the teachers
and the students. These included lesson plans rom Year One and Year Two,
asscssment strategies, and student projects also Irom both years. There were
monthly meetings held after school with tcachers, the mathemates coordiator,
and umversity personnet. Muluple sources of data were necessary (o provide [or
the richest descripuion possible of the teachers’ environments, behaviors,
interactions, and meanings, as they related o mathematics. The sources were

tapped 1nto a constanl-comparalive process of collcction, analysis, and locusing.

13
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that wauld best desenbe the changes that were ocecurning in beliels and practices.
7
%@%ﬁucnlly, in-depth interviews were used in an attiempt to discrn paticrns In
the way tcachers tatked abint the process of change. Observations how ever,
renzained 1mportant opportunitics 10 document tcacher and student behaviors
within the classreom seiting. 10 document poleptial discrepancies between
intery 1w data and obseryations and 1o tnangulaic interview and Seminar data.
Anatempt was made through a member check 1o make surc that data collected
were a true reflection of what the tecachers meant to say. This would [urther sernve
as a validity cheek (Kirk & Miller, 1986). Finally, there were peer debrieling
sessions among the rescarch team using reliexive jounals o document anccdotal
camments, summatiy e vignelies abserved o further clanfy observations, and team
video viewing o build consensus among the rescarchers as 1o what changes were
occutTing.
Teaching and Learning Environmenss
The intial copditton ol the sixth grade matheniaties program was
undemably the traditional, transmission-of-knowledge type program. This may
indeed hay ¢ been a consequcnce of their [ocus on their reslructuning program in
other disciplines. Each ol the fourieen sixth grade tcachers taught mathematies 1o
their own homeroom class. because none of them wanted to leach mathematics as
a spectaly. The Tourteen eachers were divided nto four teams. Three tcams had
lour tcachers cach. the Tast had two. Each tcam was permitied 1o devetop therr
0 class schedule Jor the sear. The individual ieams did not need 1o have

simitar sehedules among the teams.  All leachers chose to teach their mathematies

14
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ERH@ D@@MM@M R@pE@dﬂmmngj@@lsl penod of cach day. One team allowed only thirty-etght munuies

lor mathemates 1n their enurce day.
& @g . | .
@S?@@ %ﬂ ¢ methodology ol the leachers observed was traditional teaching of

4:4%nmlhc:muhcs. Each classroom was arranged with desks or tables 1n rows, A
wypical day included reviewing homework {rom the previous lesson lollowed by a
len-minule introducton lo the new lesson which was usually leaching another
pracedure, then students were assigned Lo work pracucing that procedure [rom
problems arranged on a worksheet or from textbook pages. The lextbooks they
used were scven years old, and most of the pages were of problems lor practicing
skills. The homework assignment was to linish the exereise [rom the textbook or
addwonal problems from the workshect,

Students were not allowed Lo lalk or work together, The atmosphere in cach
mathemalics class varned Itom room 0 room. In some classes, there was a
relaxed atmospherc where students [elt they could ask their teacher Yor help on
therr problems. In two of the classes obsen ed. there appeared to be a rounine
strongly grounded in regimen. Students were made w tollow stit procedures (or
how' they behaved and moved around the classroom. [t was noted that w hencyer
students completed a workshecet, they would hapd in that worksheel, sign a lorm,
move direcly o another area of lhc/clussroum. and pick up anothier workslhieet,
Alter class, the leacher informed me that there were 130 such worksheets. The
students had the year to complele them. He noted a bulleun buard that publicly
displayed the progress cuch student was making on these extra worksheels, The

teacher was proud af his disciphined class.

15
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g This rescarch project was partially funded through the Dwight D.
\/dg@ @ y E@%wer Mathemalics and Science Program sponsored by the Chio Board o.l'
44 Regents. Study participants consisted of rescarchers, respondents, and

informants. The rescarchers used the traditional collaborative approach to this
cthnography as an attempt o gain morc sources ol data (Becker ctal., 1961,
Bogdan & Biklen, 1982; Goelz & LeCompte, 1684; Kirk & M:ller, 1986).
Members ol the rescarch tcam varied in the degree to which lh'cy were identificd
with the interests of speeific participants and informants in the school. The intent
wias 10 ensure that interests of all parties were addressed and that the account
incorporated perspectives of diverse groups (Hochschild, 1989; Oakley 1984,
Rollins, 1985),

The rescarch team consisted of a project direetor, two rescarch assoclales,
and Tour reseaurch assistants. The role of the projeet director was 1o conduct
plunning sessions, Seminar mectings, and debnefing scssions; design and conduct
the summer institute; and organze inservice workshops. The role of the rescarch
assoclates was o conduct weekly observations, take licld notes, make weekly
Journal entries, present activitics 1n assigned classrooms and at monthly
workshops, and 1o partieipute in regular debrieling sessions. The rescarch
assistants conducted audio iterviews, observations, and videotaped lessons by
partictpating teachers.

Data Analysis

Although the rescarch questiens provided a focus lor the study, specific

cuteparies used 1n analysis were not predelermined. Catcgories emerged (hrough

-

16
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EM@ D@@MM@M R@@F@dﬂﬁﬁ@g@lﬂ@@n ongoing analysis (Bogdan & Biklen, 1982; Goctz & LeCompte,

1984) and likewise shaped the design of the study. As transenptions of interview's
o
\/@S@@@ ﬂ?\@{d noles were gathered, a list of potential coding calegories ecmerged.
44% Cate gories were also oblained from »iewing the videolapes of lessons and of the
Seminar mceeling discussions.
The Project Teachers
To seeure conlidentiality, the lour sixth grade teacher participants (referred
lo as Projeet leachers) have been given pscudonyms. They varied in years of
expenence and specialty arcas, but were comparable 1n areas ol cerlification and
mathematics background (sce Table 2). Early observations ¢ ring Year One)
indicated that these four Projeet tcachers were very traditional mathemaucs
teachers. They arranged their classroom desks in rows, reviewed homework,
presented how Lo solve the new Lype of problem for the day, then assigned
scatwork which was 10 be done independently. The textbooks they used we ¢ old
and worn. Therc was no visible use of manipulatives or technology. Nor was
there any indication ol group work, student-centered acuvities, or mathematical

projccl assignments.

Insert Table 2 Aboul Here

Constraints ol length prohibit a lull descnption of the four teachers 1n this

study. Instead, a briel descripuion is offered ol cach teacher based on an analysis

ol the interview dala.
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EM@ D@@HM@M R@M@dﬂ@ﬁ@m S@mj@l@ Linda was the type of person who never hesilated to learn new

thin g% performed well mathematically; exudcd enthusiasm towards mathemalics;
%ﬂ\%\%d children. When Linda started teaching mathematics, she was placed
with a group ol leaming disabled children, and quickly learned how to work with
students in small groups and usc mathematical models. She saw how disabled
students could learn mathematics be sceing it, and tried lo implement these new
1deas 1n regular classes, but struggled with large numbers of students. Upon
commiltling hersel! to L >coming a full-ime mathematics teacher, Linda becainc
excited about learning how to teach mathematics for understanding and signed up
for every workshop or inservice program offered. About her recent mathematics
teaching cxperience, Linda explained,
Histoncally , all teachers were centered around one subject except math --
math 1s the extra and so we all did it and [ think it was done very
haphazardly. Most people, inicluding myself to a degree, just {ullowed the
book step by step. Whatever you got through you did. All sixth grade
teams were grouped for math, so then you had those who really succeeded
and did well, those who didn't do as well. For so long we've spent the [irst
half of the year going back through adding and subtracting and muluplying
and dividing. And (s the same old thing and they (the students) ail hated 1o
20 1o math.
Linda’s team was Lo enhter their [irst year of implementing a student-centered,
student-driven curnculum program and she was concerned about how
mathematucs could be connected o other disciplines. She also wondered how she

could ue tn all that she had learned dunng the summer institute.
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EM@ DMM@M R@@E@dﬂl@ﬁ@ﬂg@mm@ Carric's greatest [ove was social studics. She chosc Lo teach

» malthc pﬂl'lCS becausc shic hated Enghsh and seience and knew that sociat studics
k dg@ @ \W@gnol be a lull-load assignment thus year. She had very limited self-
4 confidence in mathemalics, Aboul her mathematies Leaching, Carric says,
Butil's amazing when you have the answers 1n the book how iv's real casy to
tcach math. And at that time it was still... here's how you do it, practice,
here's a worksheel, practice -- kill and dnll, kill and drll, kill and drill. This
is the formula, this is the way you do it, okay? Here's a test, and now we'll
goon. You know, over and over and over again. Math 1s the only class ['ve
always been {rustrated in that not cvery single kid gets it because 1t, of all
the other classes, that is a building block class throughout their entire school
carcer. They have to gel certain things (0 go on and be successlul the next
vear, Social studies an 1 science swlT, if they didn't leam something there,
that's not a big problem, You know? Bul with math 1t1s. And so that
responsibility weighs very heavy onme. F'm very Irustrated with it
sometimes and very overwhelmed that they're Just not getung all of 1t
Carric was very worned about not being organized enough o begin the [1rst year
ol implemcentation. She l'elt as though she was so confused at imes that she did
nu\l\ know what questsons (o ask nor what assistance 10 request. Carrie said that to
lcacl;;\1al\hcn1allcs she nceded a road map. She was most comlortable leaching
Tom a textbaok or an explicit cumeulum guide,
Sherry . Sherry was happy to try anything that would help her studenlts

learn mathematics better, She too was a social studies teacher, but did not like the

way she taught mathemaltics. Relerring (o her early school years, Sherry said, "1
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ERHC D@@MM@M R@M@@hﬂlﬂﬁmgﬁmﬁ@@m [ just couldn't do math," After observing her class dunng Year 1,

Shcm cxcitedly reported how she was able to conduct such a plcasant

\%3
443&5@1&[&5 class, She said:

I want vou to know that I started the year off differcntly this ycar, You want

@

o know what 1 did? Wetl, I walked into class, gol them {the students) quict

and said, "l know you all hate math, but I want vou 1o know that 1 hate it too.

And that's OK. Somechow we will work together and somchow get through

this vear logether." You know, | think it worked. 1t seemed o pul them al

cusc and now we can just get on with it and not {ecl so pressured.

1n the classroom, I was a very traditional math tecacher in terms of

demonstrating and having the kids do some samplec problems and then do the

dnll alterwards. Um -- we did the basic story problems, bul not a whole ot

ol extenston. [n terms of working with hands-on things we probubly worked

with rulers and did some measuring.

Sherry was thrilled wath the prospect of leaming how to tcach mathemaltics for
understanding. She was uncomloertable with the way she taught mathematies and
was relieved to [ind that help was on its way:,

Sally. Sally always loved mathematics. For the past two years, she taught
two graups ol the higher-achieving sl.udcnls for mathematics, Her classes were
complctely self-paced where the students worked on individual packets while she
spenl most of her ume situng a her desk tutoring individual students, When she
did go to the board, she reported feeling as though she only had about 109 of the
students' atlention. Sally noted that when she did the individual ttoring she knew

she had 100% of that student's attention and thought that was good.
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EM@ D@@MM@M R@pﬁ@dﬂ@ﬁ@ﬂ &%]j@ﬁc I started off «caching developmentally handicapped and with kids

like that -- they were fourth and fifth graders, you had (o use concrete
7

Do 4a0

ﬁgﬂb@kamplcs. And then went into sixth grade and teach more sclf-contained --

taught a lot of differcnt subjects. Math was afways kind of my [avorile

because -- | don't know -- there just wasn't a lot of memory work. It svas s

almost like you Icarn it and you practice it in different ways and it was kind

of somcthing that sticks with you -- not some history datc. o
Because Sally enjoyed mathematics, she was interested in becenung a part of the
study, but was very skeptical as (o whether what was being proposed would be
any better than whal she was already doing. Sally considered manipulatives as
toys and activitics that used manipulatives were games and not real mathematies.

Results

The results of the cross-case analysis will be organized byt (a) types of
support during implementauon; (b difficulties encountered duning
implementation; and (¢) changes n the beliel's and pracucees of the Projeet
tcachers.
Types of Support During Implementation

Interaction with Administrators.

Moral and monetary support from the school administrators were important
(o the success of s project. After interacung with the teachers and observing
therr commutted attitude towards the development of a neh new mathemates
program, the group decided o make mathemaucs a Wy prionity for resources for
the coming school year—the first year of implementation. Linda, Sheyry, and

Sally were all pleased with the gencrous support provided by the admimstratuon.
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@H@ D@@@M@m R@@E@mgw i@@: other hand, thought that the support was limited Lo outside

assistance. That meant that she was nol gelling the type of support she lelt she

19
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@@@ n@%ﬁ in her classroom, but would not expound on what il was she [clt she was
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~ missing.

-

Praofessional Development Opportunities:

The culmination of the Year ol Planning was 2 summer instilute designed by
and (or the Project leachers with the assistance of university faculty. This
institute would serve as a simulation of whal they defined sixth grade
mathemalics (o be. [n this case, 1L was decided that the curmiculum would be one
bascd upon the nationa! Standards, the methodology would become sludent-
cenlered and 1nquiry-based, and that manipulatves and caleulators would be used
whenever appropriate. The Project lcachers would be the students and they would
work through all the activities, idenuly the applicable lcarning theory, then reflect
upon thent I'rom both student and cacher perspecuves, This would later prove o
be an important prolessional devefopment siralegy because the student-cenlered
activines that actually were taught in the classrooms were exactly those with
which the wcachers interacled.

Opportumtics Lo talk with teachers outside of their school building provided
leachers with ydeas for improving imptementation and with conlinmation ot their
cmerging program. At a regronal mathematies conlerence held in September of
Ycur Two and atlended by all Project leachers, a [requent comment svas that there
was InsulTielent ume o attend all of the sessions 1n which they were interested as
well as how exciting 1t was 1o meet so many other educators who were doing the

same Lypes of things. Carric sawd being Lthere made her {eel alitde more at case
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WH@ W@m R@pl[@d@@ﬁ@@ﬁ@@i@@ound that the messages shie was receiving from the sessions she

altended were similar to the direction she was taking m her classroom. She

&

d%@@ %ij @fcd, "We're doing it right! Now, [ know we're in the night direction.
44@5\@1—5%0@ says so'"

While the tcachers agreed that conferences wese very important Lo their
professional growth, it was the summer institute that scemed (o be the place where
the most lcarning was internalized. Linda explained that,

I've become a stronger math eacher through whis extra course work that

we've done. ['m more exented about math and the need to teach 1t from our

expericnces...from the summer class that we did... as 1t relates o students --
the activitics that we did and actually experienced are the ones that [ think
most of us arc doing In the classrcom -- cause [ krow what it was like and
can do that.

Carric said,

Because then vou really get in there every day all day and you are really

working with manipulatives and you are reatly, ...in there, dotng it and not

Jjust scatlercd.

Interactions with Colleagues,

The importance of intcracting with collcagues at their school was
consistently recognized by the Project teachers. The teachers gathered speciiic
ilcas lor mathematics lessons by talking with other teachers, by obscrving
displays of children's work, and by visiting other \eachers' classrooms. Sally, {or
cxample, ['ound through her conversations with other mathematics teachers, that

the students in the other classes had more opportuniues lor learning because they
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ERH@ D@@MM@M R@pﬁ@du@ﬁ@ﬂ S@Wj@fw in group scllings. She was also more casily swayed Lo use

calculators after she saw a colleaguc achicve success with them.

7

o 44

@g\g\gﬁm Projeccet teachers agreed that interactions with colleagues supported therr
professional growth. Sally, for example, discussed how Scminar discussions
helped her leam more about the acuviues in other classrooms in other schools.
Similarly, Sherry described the Seminar discussions as "very supportive” and
expressed a desire for the meetings to conlinue on a regular basis beyond the
scope of the project.

Interactions with Researchers.

As previously discussed, the rescarchers' roles were inlcractive with the
entire staff and particularly with the Project Teachers. Interviews and Seminar
meelngs were cited by Sherry as helping because

...without those kinds of programs, and without the support wec've had from

the university, [ don't think any of us could be at the point we arc.

Carrnie [carned that her students were able to learn sophisticated mathematical
concepts through an mquif}' approach. Tns was amazing (o her since some of the
lopics presented included the same concepts with which she struggled in high
school and college.

Not only were the inleractions with rescarchers important, but the
continuous presence of members of the rescarch team scemed to ensure that
tcachers considercd changing on a much more {requent basis. Several teachers

said that because they knew that someone would be in their classroom, that they

{elt compelled 1o continue w expenment and pracuce things they had learned 1n
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EM@ D@@MM@M R@M@mmg@m@mom devclopment activities, Thus, the ‘hanging around' theory

scemed to play an important role as a catalyst (or change.

“

@@ 0 445 %ﬂ@)miuing Materials,

Teachers in this study were also supported by various opportunitics (o
purchasc books, manipulatives, and calculators. Most of the funding came Itom
building f'unds which were largeted {for mathemaltics this ycar--a decision made by
the enlire school stalf. Grant monics, usc of public librarics, and tcacher-shared
manipulatives provided additional mathematics matcrials. Of the availability of
funding f'or materials and such, Linda said,
... if we didn't have all the materials that we were able Lo putchasc this
summer, il wouldn't be as sucecssful as il 15 because that's what's making the
program do a cw things.
Sally was particularly impressed with the facully as a whole giving up their wants
and nceds dunng a school year for the good of an improved mathematics program
1n sixth grade.
Difficulties Encountered During Implementation

Difficulties in Instrucrional Planning.
Sherry said,
Hindenng, as always, is when you're trying to put in place new things, 1t's
trnal and error. Just about cverything I have done this year -- the way [ have
presented it -- the materials ['ve worked with - have been totally new. And
s0 when you go through those lessons, you're immediately thinking this
worked well and | need Lo do this again or this was a disaster and we have W

come up with something clsc.
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ERHC D@@MM@M R@pﬁ@dﬂ@ﬁ@ﬂﬁ%ﬁ% Knowledge Abont Content, Curriculim, and Maethods

As the Project teachers shifted trom (ollowing lessons laid out in therr

& @? ) _ o L
dﬁ nzagi% matics lextbooks o crealing student-certtered activitics with inquiry-based

00 442

mathcmaltics stralegics, some began Lo doubt their knowledge about mathemaltics

-

and the new methodolopies advocated by the NCTM Standards. Sherry began the
vear rot only doubling her own ability to use inquiry-based mathematics but also
concerned about the [arger quesuon, "Will they Iearn basic computation skills 1f' T
don't usc all the dnll and practiee activities?" Sally felt that the use of student-
centered activities would be more enjoyable for her sixth-grade students but
wondcted about the skills she should tcach. She was particularly concerned about
the children 1n her room who were having difficulty with the basics and was
uncertain that they would progress withont the specific skill work provided by
their textbooks.

I haven't been able to spend a lot of time on going ahead, I think, with

problem solving, because they have -- they're weak 1n some of the basics.
Carne added.

-I have trouble understanding concepls.--

The tcachers' lack of knowledge about current methodologies made
choosing matenals dullicult for some. Acuvity sclection \\:15 particularly difficult
lor Carrie, who was overwhelmed by all the new 1deas regarding content,
curnculum, and methodologies she had learned. She was not familiar with
student-centered activities and felt awkward not being at the [tont ol the room all

the tme.
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ERH@ D@@M@m R@pﬁ@dﬂ@ﬁ@ﬂgﬁ | zational Concerns.

The Project teachers found that instructional planming for inquiry-based
\/@%)@ rrpgﬂ%wum was quite different I'tom planning (or procedurc-driven Ilhlthll‘l..ll.lLb
L/”L 2)Shcrr\ kad used the same mathematics ptans for many years while using the
mathematics lextbook as the curriculum. Now 1t was her responsibility 1o sclect
the appropriale sequence of malerials, 10 decide how the matcnials would be used,
and to define both her role and the role of her students. Although she found some
assistance 1n the teaching guides that often accompaniced the new malerials, the
tcaching pownts were usually limited, Ieaving her to make many decisions about
the orgamizatton ol cach lesson. She was cxciled about using her own wdeas toe
teach; how ever, she was also anxious that her plans would provide optimum
educational expenrtences for her students.

The teachers were consistenlly concerned about how (o usc manipulatives
and technalogy with the new cumiculum o loster enthusiasm for mathematics
with their sludents but al the same ume supporl their students' growth 1n
mathemaucs learning. Ata Seminar session, Sherry wondered how she would
laciliate a lesson without providing 1o much inlormauon. She found 1t difficull
o decide which student questions 1o ianswer, whal types ol responscs o provide,
and how she would assess student progress.

Ciunie demonstrated her anxiety towards not being organized by saying

I want help, but 1 don't know what help | need. 1don't know cven \\'h-al o

ask you todo. ... [ have no idea. Organize me. You know, do something...

Q e — e~
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ERJI@ D@@UM@m R@pﬁ@dﬂ@ﬁ@ﬂ&m@@m About Use of Mathematics T'extbooks,

Linda rarcly uscd textbuoks al all bocuuse their new program ncluded

v

Q@@ ﬂ%ﬁ@@ﬁlmcn curnculun, so they used texibooks as an added resource rather

0 443,

than Sherry. They cach began lcuching from the beginning of the lext and

-

han carnewtum. Both Cante und Sally used therr textbooks far more extensively

proceeded pretty much page by poge. Careie swd she needed a road map from
which Lo teach and Sally thought that she would miss sumetinng important if she
did not proceed page by page.
When the school ordered new lextbooks, they were only able o aflord a
classroom set for cach Project leacher. Sherry explained
Our kids do not have textbuoks assigned (o them, They're on the tables.
They have been used very infrequently, They -- we mught Jook at them -- we
might use 1t as a reference. We go Lo the glossary occasionally, There may
hasc been -- a lew occasions where there was a problem solving -- problem
sttuation or something maybe that we would go over logether in class. But,
no, | do nat use them. Well, when they were told at the beginning of the
year that they would not be given a math book, some of them cheered. And
again, not having a math book for some parents has been the biggest
problem we've had to deal with and we did have extras so we'd just send a
book home with those parents. They arc telling me they have used them. |
hope they have 1n some way,
Diffieulties in Evaluation.
When using worksheels, textbooks, and tesls, the leachers found 1f casy (0

assign grades. But when they used vooperative learning groups, for example, they
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EM@ D@)@Mﬂ@m R@M@d&@@ﬂ S@ﬁﬁi@% how Lo cvaluate student progress. lssues ol assessment were among

the greatesl of teachers' concerns. Their constanl wornes included: (a) meeting
@@@/ %ﬁ\%\ slatc-mandated course of study; (b) providing l'or students' success on
@ 44@ mandated competency tests; (c) grading student progress; and (d) idenufying
sitdent needs o navigale snstruction.

For the Project teachers, sausfying the new state-mandated course of study
and cnsurning approprate student achievement on mandated tests became sources
of pressure that increased dunng implementavuon of the new mathcmatics
program. These pressures {orced several teachers to have a methodological
rclapse the weeks prior to mandated tesung where they felt they had to "teach 1o
the test" so that their studenis would have a chance at success. These concerns
continued unil the results of some of the tests came back dunng the summer aller
Year Two where all Projeet tcachers agreed that the test scores refleeted sulticient
gains (o decrcase pressures they had felt dunng the previous year. The pnneipal
was also pleased once he saw the standardized test scores, he saud, "I've never
scen so many sixes. We are accustomed Lo 2s, 3s, and 4s around here.” The
numbers he relers Lo are the stanine scores reporied on the mathematies
achicvement test resull forms.

DilTiculties remained however, regarding how to conduct alternative
assessment. Sherry was the enly Project teacher who was ready to handle the
assessment 1ssue. [n fact, she senved on the statewide commitice Lo build
assessmenl tasks 1 support and (nform the new curnculum. Carnc and Linda
wanted Lo move Lo a new grading sysiem which would reflect a positive attitude

towards grading. For example, instead of grading A through E, they would grade

1)
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EM@ D@@MM@M R@pﬁ@dﬂ@t@ﬂg@ﬂ@@@rhc [ would stand for "In-Progress". This way, they would not il a

student, but would ask the student 1o continue working on the project unul 1t was
& ) & , _ _
& al M@L a B level. Sally wondered when she would nave time to do all this
0 443
"alternative stuft.”

The Project teachers cach were concemed about how (o grade students for
therr contitbutions o group acuvities, how much of the grade should be on
groups, and how much grading should happen on an individual basis. They cach
voleed concerms about how casy it was o grade mathematcs belore the new
program, but they were so impressed by the improved atmosphere 2nd attitudes of
their students, thal they were willing o leam,

Changes in Beliefs and Practices

From the dala that emerged (fom the study, six categones were 1dentified
and used to orgamize the findings. The categonies and the findings
summanzing th: changes noted I'rom Yecar 1 10 Year 2 in the Project Teachers'

belief’s and practices may be Jound in Tables 3 and 4 respectively.

Insert Table 3 About Here

Insert Table 4 About Here
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EM@ D@@MM@W R@p}f@dﬂ@ﬁ@ﬂ gﬂ;ﬂi@@es in Beliefs and Practices in Classroom Organization

From the very beginning, Linda believed thal a combination ol classraom
& v < vworked best | . At studens
@Q@ N %gg@huauon strategics worked best Jor her. She thought that studenty should )
@ 44@’ experience whole class, individual, and small group instrucuon. Her practice
showed that Linda always arranged her classroom tables for small group work and
she ended up believing in using small group acuvitics o the exclusion ol the other
lypes.

The other three tcachers began [rom a more tradiuonal perspeeuve, they all
had their classroom desks or tables arranged in rows and columns o begin, which
(1t with their beliel in the usc ol whole class instrucuon. After the summer
st tute, where the teachers expertenced small group work on a regular basis,
poth Sherry and Carne began Year 2 by rearranging their classrooms to
accommodate more small group work although they believed 1n maintaining some
whole class and individual work. Sally was a littlc hesitant at first to make such a
dramaltic phystcal change o her classroom, probably because she nussed the
summer insttute and had not achicved the level of confidence the others acquired
{rom practice.

Chauges in Beliefs and fractices About Mathematics

All Project weachers behieved that mathematies was a subject that1l learned
would help you o think better. While Came and Shery reported no changes in
beliels about mathemaucs, Linda and Came had several abrupt changes in their
thinking. Linda thought thal she did not have the (ype of mind that was needed (o

do advanced mathemaucs. She thought that mathemalics was one of those

subjects that you cither could or could notdo. By the end of the sccond year ol
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%EC D@@MM@M R@pﬁ@d@ﬁé@ﬂx%@ﬁi@@. mathematical ideas. There were also well-grounded behicfs amoang

the Project tcachers that models and visual aids were necessary for students

<z .w@g o Tinda said:
@Sg le athemauces. Linda said: ‘ .
W 4487

But the neatest thing this year -- shows me sull that through guided
discovery the kids can find out those things and il doesn't have to be shown
-~ here this is the way you find the area of a triangle and that sort of thing.

Carrie reported
They have lcarned a lol more than any sixth grade class of mine has cver
learned, because we didn't review--I think we never did this with them years
bet'ore because we thought it was too hard for them -- they didn't know
cnough. ... 1o be able to do more than add, subtract, divide, multiply and do
some {Taction work and gcometry -- carly gcometry. [ don't think we
thought they could handle it -- that it was too intneate -- oo bevond them --
and they arc proving that they can handle 1t.

Sherry said:
..what | feel best about ts that with the parucipation of the students,
discipline problems have been at a truc munimum in the classroum.--They
wulK 1n the room asking what do we gel to do today --Because they know
we'Te going o do some fun things and I think because ol that the kids have
teamed more,

Saliy sard:
We're incorporating things we've learned at the beginming of the year ajl
yeur so that they aren't lorgetting, where we're not just doinga unit, having a

lest, [our weeks later we've forgotien because we're not using it anymore.
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@pﬂ@dﬂ@tﬁ@ﬂﬁ%@%: in Beliefs and Practices Regarding Teaching Mathematics
Linda's major changes 1n the teaching of mathemauces stem from following
L ook slep by slep Lo allowing the students to explore new coneepls and
@ 4Aﬁgncw idcas through guided discovery. She also believed that if she required
students to communicate their idcas, she could learn {ar more about what her
studenlts knew and were able to do.
Carnc's changes were important, but not as extensive as hoped: Dunpe
Yecar 1, Carrie described her teaching as, “...here's how you do it, pracuce...kill
and dnll.” By the end of Year 2, Carrie's approach sull lollowed the textbook, but
shc made an cffort to include all of the extr activities that she used to skip over.
She reported also adding the use of more visuals 1n her teaching, but oniy if she
had Icarned it {irsL.
Sherry hardly cver uses her textbook any'more and stated about her teaching:
[ think when you're working with mampulatives I have a hundred pereent ol
the kids doing somcthing.--as long as therc's something there in {Tont of
them that they can put their hands on and trv and demonstrate with and try
warking with, I think that they are getung more math than they cver got
before when they werc Just being talked to. --those have been new topies of
math, which have gencrated more interest on their part.
Sally deseribed her changes as follows:
I'm ncver at my desk anymorce. | used to be at my desk a litle bit more-- 1
taughta completely self-paced class lor two vears of high math Kids, wherc
the kids all did thesr own thing. We had packels and they worked at their

own pace, s0 [ was doing one on one instrucuon all the ume. That way, [
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@pﬂ@@ﬂ@ ﬁ@mw@mucnuon --1 l'eel like | have more of the kids' aucntion than | used

lo. --Sometimes il's a littde boring {or me, so I can sce what it's like or them

x

Q@@ %?\@écn [ did all the fun swfl.--Ncxt year there are some things ['m going lo‘
@ 44@ not spend as much time on, like addilion, subtraction, multiplication, and

division.

Changes in Beliefs and Practices Regarding the Use of Technology

Linda reported allowing her students to use calculators for everything except

concept development belore our project, and now she has learned how concepts

can also be taught and has added that to her teaching. Aboul the use of calculators

Linda staled:

I uscd calculators a lot this year. Those students who don't know their

multiplying and dividing facts by now aren't going lo learn them in sixth

grade and it's silly to make them struggle through those again right now, 1

scc my students doing higher level math this year than they wouldn't have

been able to do without the use of the calculator.

Carric and Sherry both believed that caleutators should not be used for doing
homework of taking tests. Carric onginally thought that using calculators was
cheaung and sull does not allow her students 10 usc them until they know the
facts, Sherry used o use them on Fridays {or fun aclivilies, bul now has them
available at all umes on the student tables and allows them o be used for
any'thing.

Sally reports having changed her philosophy a little bit about calculators and

that she never had a serious problem with calculators. In practice, she docs not
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\/@@@ @ ) % @jﬂh%mnges in Beliefs and Practices Regarding Use of Tite ]
44‘/ Thic beliet’s of the Project teachers regarding use of lime in the classtoom
changed wholcsale from reviewing homework, demonstrating nesv material, and
starting the new homeswork, 1o an increased use ol small group instruction,
increased use of manipulatives, calculators, and guided practice, and incrcased use
of student cxplanations. These beliefs transferred into practice in that the studenis
were cngaged in small group exploratory activities on a {ar more frequent basis,
and a decrease in the use of the lextbook page by page.
Discussion
The results of this study begin 1o reveal the process of change in teachers
and classrooms as they begin to implement the NCTM Currniculum, Evaluation,
and Teaching Slandards. The teachers in this study were motivated Lo inercasc
the use ol student-centered mathematics instruction in their mathematics programs
by a dissatisfaction with what they were teaching, how they were teaching, and
their prior mathemattes text and matenials, and through observations of posiuve
student response Lo Lhe new ideas. They were supported during implementation
by collcagues, administrators, by participating in this study, by atiending inservice
opportunites, and by purchasing textbooks, manipulauves, caleulators, and
supplemenlary materials. Problems reported by teachers included a limited
knowledge of mathematics content, methods, and evalualion techniques, limited
organizational stratcgtes, and difficultics documenung student progress in ways

that would inform both grading decisions and instrucuonal planning. In our
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procedures and assigning dnill and practice work, and an increase in the usc of
su:gﬁg%-ucmcrcd acuvilics, maniputatives, and caleulators. There were also
“Increases in small group work, student communication of mathematical ideas, a;nd
the usc of alternauye asscssment such as observations, student projects, joumnals,
and portiohos.
Summary

The results presented hercin, are limited by the faet that the foeus Was on a
small number of participants who all worked at the same sitc, at the same grade
level, and who voluntcered 10 be in this study. The characteristics of the school
sciting werc similarly unique: the principal at the rescarch sile was consistently
supportive throughout the two years; the entire stalf cooperated lully; and the
tcachers were provided with unusual professional development experniences.
Morcover, all video-laped obscrvations were pre-arranged with the teachers at
their convemence, Conscquently, the video dalta collected was somewhat
controlled by the tcachers' perecptions of their situations. Although muluple data
sources were uscd to strengthen the ¢redibility of the data, tnangulaton was not
always possible. The examinauon ol the impact on classrooms and teachers was
limited o observable changes 1n classroom management and eachers' practices.
Future rescarch might focus on the relationship between changes in classrooms
and teachers and student achievement.

In the future as well, changes might be cxamined in schools where Lhere is
less support by erther thc administration, parents, or members of the [aculty; in

schootls of a dilferent socio-economic status; or in diffcrent grade levels,
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@@@f l \fl:f' pressures of cvaluauon, the impact of the NCTM Standards on
0443 > -

curriculum and instruction, the influence ol changing teacher beliels on
imstructional planning, and the inpact of the organizational changes such as small
group instruction, use of mantpulauves and calculators on student attrtude and
achievement.

The results of this study support Guskey's (1986, 1989) argument that the
teachets' most immediale necd during implementation of a new approach s {or
information dealing spectfically with classroom practice. Teachers struggled
daily duc to limited knowledge concerning mathemalics, mathematics methods,
and allematve assessment Loois. Becausce of theses difficulties, professional
development programs miight begin with speeific, pracueal 1dcas that readify may
be used in the classroom. In-service sessions could include learnirg theory as
well as demonsirations of how lo usc student-cenlered activitics, discussions of
how Lo 1ncrecase the use of manipulatves and calculators, scssions on organizing
and prioauzing content Lo be taught, and specific suggestions about classroom
organization, lesson planning, and cvaluation. The siudents' enthusiasm towaids
the changes 1n classroom practice cnergized the Project teachers o overcome ' ¢
difliculues they had in documenung student achicvement. Professional
development sessions focusing on asscssment alternatives might include topics
such as performance objecuves, interviewing, project presentauions, rellecuve

Joumnal writing, and portfolios. Knowledge of such assessment pracuces may
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should attempt implementauon slowly by first 1dentfying a few interested

he results of this study suggest that districts interested in making changes
teachers 1o pilot the innovaton, supporting those Leachers in significant ways, and
providing (or long-term commitments o change through professional
development. Successes may then be shared to encourage the participation of
other teachers. Support {or interested teachers might include shiling monies from
buying workbooks to buying student-centered activily books, providing tinancial
supporl [or Icachers lo atiend professional conferences, inservice programs, or
adjust schedules so that interested teachers might meet duning school hours 0

discuss mutual concems.
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