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This PP el o it Mg 0 university researchers, had
educalor’ g oo administrators and mathematics teachers, We ):'aced :gs
woblem of designing, applying and evaluating a p e

_ ‘ rofessional developme
rategy that .:mmergea’ them in r_he dynamics of action research. Ourpma::;
urpose Was to begin a questioning process that could lead these people to

improve their instructional pracﬂ'ces.and fo generate the space for allowing
them to acquire some tools fgr attacking and solving their every-day problems
We discuss Some of the issues that arose in this immersion and drmal..'
conclusions about the meaning that

“teachers and administrators as
researchers”’ has for us.

Introduction
Colombia, like many other countries in Latin America, is not satisfied with the way
mathematics is taught and learned in schools. The analysis by the Ministry of National
Education through its National System for the Assessment of Education Quality (MEN,
1992) shows that there is a serious “deficiency in the quality of mathematics education
related to problem solving in daily life. The achievements attained by students in the
mastering of usual and new algorithms lose their meaning. Students are able to execute
algorithms, but they cannot propose them when solving a concrete problem” (p. 61). For
us, dealing with this problem imposes not only the need to produce scientific knowledge
about the reality of school mathematics, but also to look for strategies that may contribute
to the improvement of the current situation.

Having this challenge in mind, we began the PRIME Project! (Empowerment of
School Mathematics through a Network of Educational Institutions). In its first two
stagesZ, this project had as one of its aims designing and applying a professional

' The PRIME Project has been supported by the Corona Foundation, the Ministry of National
Education, the Restrepo Barco Foundation, Colciencias, the Inter-American Development
3?)11; and the Capital District Institute for Research and Teachers Professional Development

P).

The first exploratory stage of the project was called the “MEN-EMA Project”. It began H}
anuary and finished in December, 1994, During it, ten public schools of the Capital District 0
OLOt4, two mathematics teachers, the principal and the head of the math?,matlcs dcpart;lnen gc

€ach school, together with two coordinators from “una empresa docente” (the researc cc{tla'

O mathematics education from the Universidad de los A Bogl{;tﬂ, C({‘::;::;:zlg
panlﬂpa‘[ed. For further details on this projCCt. see Gomez & PCIT)’ (1996) and erry,
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development strategy for malhcmf}tics teachers and administratorg, .
project is the assumption that an improvement in the rpathematica] “ndecore of &
students can and should be achieved through the collective effort of R rstanding
they become aware of their roles wit_hin t_he school structure in respect 1 thea:tors’ 0112:
mathematics and question their practices in order to improve them, e%hiugnf
Even though mathematical knowledge is constructed in the classroom
interaction between the teacher and the students, a change in the way m::::fans Of the
taught and learned cannot be achieved by _simply ml:"orminglthe teacher emaﬁc“s
methodologies or new results in mathematics education. It is necessary | Ut pe,,
teachers in research activities on their teaching that allow them to pe awo involy,
complexity of their profession. Also, teachers’ behaviour in the classroom ig e:tm‘ o
a series of institutional factors that shape teachers’ performance (Roseﬂholtz, lgghctedby
it is imperative to involve administrators in .orher researqh activities that help - Thyg
space where the institutional policy concerning the teaching and learning of 1 ather
can be discussed and improved. 5 €Matjeg
In this paper we want to concentrate on the activities th'fu We, as coor
project, developed for immersing both teachers and administrators in g Profesg:
development strategy in order to lead them to pursue research activities Withinl .
educational institutions. We will address the assumptions underlying the Stmthfﬂ'
proposed and describe its main features in terms of its plrm(:lples and activities, We egy
want to discuss some issues we faced in the implementation of the strategy, related to
tensions that arose when the participants faced the actual realisation of their owp sm%
research projects in their schools.

dinators of

The Professional Development Strategy

Some basic assumptions. The need for change in school mathematics has been addressed
in Colombia through several initiatives that focus on one of the actors and/or factors
involved in the complexity of it. For example, teachers have been identified as the most
important and almost the only group responsible for the students’ mathematical
understanding. As a means to tackle the problem, several in-service training courses
offered nationwide try to transmit to the teacher the latest knowledge about
methodologies for the teaching of mathematics, assessment, or even the constructivist
theories for the learning of mathematics. The results of this kind of traditional course are
far from coping with the requirements of teachers’ professional practice (MEN, 1992, p.
89).

We wanted to propose a type of formation strategy that motivates “the construction of
a socially aware critical attitude that enable instructors to observe and analyse their own
practices with the purpose of improving them, so they can provide a better mathematical
schooling for the student; and the construction of a self-multiplying empowerment that
moves the instructors to share their experiences, to accept criticism from their peers and

to maintain a constant attitude of contribution to the process of strengthening the systerm”
(Goémez & Valero, 1995, p. 7).

____-_________..-

Valero (1996). The second stage, called the “PRIME 1 Project” started in January, l::; fﬂnl:
ﬁqlshcd in July, 1997. During this stage, a group of fifteen schools—eleven public Lo
private from the Capital District of Bogota—and their corresponding couple of ma

teachers and administrators, principal and head of the department, was formed 2"

coordinated by four researchers from “una empresa docente™.
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as a whole is significant. The school is
jing and learning of mathematics are buil
fforts of both the heads and the teachers conjois
development goals for their students. Coherence !
stional plans and teachers’ instructional practices leads to
ar internal operating dynamic. It is this dynamic that favours
d quality mathematics teaching. |

tions lead us to view the functioning of the teaching of mathematics

1 as a system, the Institutional System of Mathematical Education

some relevant elements interact. In any educational institution, several

 conceptions and types of knowledge converge and affect the students’

yrmation: on the one hand, the ones held by administrators and, on the

ose of teachers, both as members of a group sharing a professional Jore#

atics teaching and learning, and as individuals. Given their positions,

Thold power not only to carry out actions but also to entrust responsibilities

hen the teachers’ performance and decisions in their professional activity.

bers of a professional team, in turn, know the reference framework

their academic group, which reflects the way the meanings and values
fessional lore mesh.

strongly manifests itself in some practices such as the curricular design, the

development of the group and the teamwork among teachers. Teachers as

particular interpretation of this reference framework that is reflected in

ted in the classroom through the

en the teacher and the students. How appropriate this interaction is, in

ents’ understanding, depends on many factors among which teachers’

ssroom is one of the most important. This behaviour hinges, other

1, upon the teacher’s mathematical and didactic knowledge and on
ut mathematics, its teaching and learning (Becker & Pence, 1!
ompson, 1992). Together with individual beli
tment to all the responsibilities entailed by their
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A by these assumptions, we alsg ¢ :
w TR inciples for action. SUPPC’”"d : . ete
(_n_udx_n,%r ;S)rijr::c&:ﬁneg.fwith two different dimensions of the strategy: oy behl;le-dmh'e
principle onal development program, and the tasks that Were go_‘fmm- a

: a professi e :
coordinators of a P ts to develop within their own schools. ing t°he

articipan : i
proposed to the p p hat we were going to play as coordinators, we establ;

Concerning the role t sh |

we wanted: - «+0n in the light of participants’ work t
uestioning position in the light ot p ork becayg

iR Ao ht answer for their problems; € we haye

ither the truth nor the rig i ! ‘
s P(? exploit the participants’ knowledge arising from their experience ¢

~ 1
administrators and we were not looking for a deep knO?VIedge and undem:‘::;;nrs or
the theoretical background related tc_:) Fhelr research work; and . g of

e to succeed in leading all the participants to the end of the Project; thereg
adopted a constant attitude of motivation for cncqfragmg the participants’ Work. )
Regarding the activities proposed to _the participants as part of the Profegs;

development strategy, W€ decided to articulate the series of tasks taking the aef:

research approach as an instrument to generate a process of change. Action resﬁarch'
the context of our project is understood as a methodology for conducting 4 criti
reflective and systematic inquiry on one’s own practice, aiming at understanding it ang
implementing an action that modifies it for improvement. at
Some of the features of action research, as described by Kemmis & McTaggan

(1992), that interested us the most were: )

o the object of study for an action research project emanates from the reg| and felt
necessities of the researcher; therefore, teachers and administrators choose their
research problems according to what their milieu demands;

e action research permits teachers to carry out small-scale studies whose goals cap be
concretely and easily achieved;

e the interaction among the participants—in this case, the exchanges inside and
between the couples of teachers and administrators—is a source for collaboration and
amelioration of their research activities, that has to be constantly used; and

o the adoption of this style of work favours the birth and consolidation of a critical
community that comments, judges and validates their research proposals and
activities.

These two kinds of principles led to the series of activities making part of the
professional development strategy that is described below.

A brief description of the strategy. The schools involved were selected as the result of a
process that began with a general calll for participation. This call was sent to about one
hundred schools from the Capital District of Bogot4. After having attended a meeting
wl?erc_: we explained thq purpose, plan of action and conditions for participation, somé
prmqpa!s expressed the_lr interest in the work and had an interview with the coordinators.
In this_ interview, we mqunred.about the principal’s actual motivation to generate @
;:l?mmrt'rfel_lt' from the school with the project. Taking this into account and considering
Ee zval_abl_hty of teachers, we chose the schools that were going to share the experience:
; ;:300{)1";‘:;1?313 In aggeement with the whole mathematics department, decided how
vas going to be organised for fulfilling th i ject and
wer; going to attend it directly. B o raquiremonts o A
Wo research teams were formed. one with ini 1 ematics
: : administrators and one with mathema®
‘Ele:c;lret:';. ;ﬂfl: first team included the principal and the head of the mathemai¢s
partment from each school. The second team included two mathematics teachers e £
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Both teams alsohincluded the general coordi
h as well as teachers went through a process th She o
¢dC" . trators 9 . S5 process that had as
AdI"‘.“IStzn of an action research dpmj.e.“ within their schools, as well a.l,tsa T:r?; th?
cﬂm-’;;i and advisory meetings, and writing of a short paper reporting the experiemce:S v
mi :

schoo! nators of the experience.

wasearch projects Adr.nvmtstrators had to identify a particular aspect of the iss
, mathematics 1n their own schools, which they had the power and the 'llucs
(el " oncerning this aspect, they planned a specific action aimed at a chan cw"lfh s
modily: = ented it, observed its resu]'ts and evaluated its effects upon the aspfct‘u den
[heyildcratiorl- some of these small-action research projects carried out by administr:to:;
cons e topics such as: _
ee mathematics department.me_etmg as a space for professional development;

. the dialogu and communication among the mathematics teachers as a way of

romoting cooperation and coordination of the group;

roblem solving as a teaching methodology for the whole department; and
the organization of the mathematics faculty for increasing professional interaction
among teachers. .
Teachers had to choose a topic from the syllabi of their courses at that time, the
teaching of which they wanted to improve. They had to complete a curricular design for a
maximum of three class sessions, put it into practice, observe its implementation, and
evaluate it. Teachers’ projects focused on subjects such as:
the teaching of fractions;
the teaching of some basic geometry concepts;
the representation of algebraic expressions;
the posing of problems implying simultaneous linear equations;
the solving of problems involving trigonometric functions; and
the teaching of trigonometric concepts by means of a computer-based lesson.

L= ]
(=]
=1
(=]

Seminars
The main purpose of the series of seminars was to support the participants’ research

process by means of discussing the different stages they were experiencing. In both
teams, participants were provided with few conceptual reflections for supporting their
research, some aspects related to the action research methodology, and a broad notion of
curriculum. The activities in the seminars included individual work, small group work
and plenary discussions and presentations. Administrators met in eight seminars, each
one four hours long, scattered throughout nine months. They discussed aspects of the
social organization of schools. For their turn, teachers attended three sets of sessions,
each twenty hours long, distributed over nine months. These were arranged during their
schools’ working day, so schools had to reschedule temporarily to allow for their
absence. Teachers were introduced to some mathematics curriculum models and to some
aspects of the teaching of algebra. In general, the seminars opened a space that allowed
Participants to share their ideas, debate, provide and receive assistance from peers.

Advisory meetings e
q Furthermore, heads and teachers from each school attended several 1nd1v1.dual
advisory meetings with the coordinators from “una empresa docente”. In those sessions,

they also had the opportunity to discuss their personal achievements and difficulties,

%sess the evolution of their projects and set guidelines for the short-term activities

fO . .
rellow"?g: ,Th‘JS, a climate favorable to reflect, face up to the issues, assume one’s
Ponsibility in them and realise the possibilities to solve them was created.
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iti papers 75 A
Wr:K!;{i :‘{: :’)’n*:m ding the research activities, participants \fvori'(ed ‘OgFther with
coordinators in the preparation of a short‘paper for PUbhcat_lOﬂ» This Procesg %of%
their reflection about their research experience and re-organised g Posterigy; ﬂl%
Ir vi‘-m

of what their projects were.

Issues Arising from the Strategy Implementation

As seen above, the meaning that we gave to the ex_pressior_l “adminj
teachers as researchers” deals closely winh our proposal f(_Jr iImmersing these [;o*apt{h ang
dynamics of a special kind of professional practice. This form f’f: action high}; oy e
relevance of systematic inquiry for performing supported by decisions mage gy 3
of previous reflections, follow-up and further evaluation. For the Participangs EN
involved in the strategy and committing to it demanded a great effort, We think. ﬂ;‘:h"&
situation may have been caused by the fact that: this

. teachers and administrators, in many cases, usually acted and made decisj
an immediate response to current needs but not as the result of an analysi 0f°ns=§
situation—this way of acting clearly diverges from the one we wanted them%
experience and exhibit; : ; _ to

« these people held preconceptions, even sometimes misconceptions, about What
doing “research” is; and _ :

« the strategy was a novel and questioning experience for them.

As a result of all of these complexities, several tensions around research arose
would like to discuss at least two of those tensions which for us illustrate k linﬁ
about leading administrators and teachers to adopt research into their practices,

Different visions about research. A first one is the tension between the view that
held in respect to what research is and the view that we wanted to present to them, Fop
most of them, research was an activity which only very highly skilled scientists ¢an
make. It also demands that the scientist be trained in the empirical-analytic paradigm and
be able to design and apply a series of quantitative methods for gathering data and
analysing it. Contrary to this view, we introduced them to the critical paradigm and,
particularly, to the action research approach. j

This tension had several manifestations in the participants’ behaviours and attitudes
along the project. One of these was their feeling that they were not able to cope with the
project because doing research is very difficult. One administrator claimed that “it was
complicated for us to face our research because we are the sons of a behaviourist
education”. In some cases, there was a trend towards thinking that it is enough to carry
out a test and drawing a pie chart that illustrates the percentages of answers found. This
was the case of several teachers who evaluated the effect of their curriculum designsly_
simply saying how many students gave the right and how many the wrong answersto
their questions. However, many other people believed that what was proposed was “__t% g
exercise and that it was not worthy to spend extra time on or dedicate lots of effort to it. A
This was the case for some teachers who abandoned the project during the first Wﬂ*‘_‘_ '
seminars, One of them argued that “I thought this was going to be different... Iexpﬂ“'i‘
you to say that we were going to follow one path and study what a given school ﬂ:
about a specific topic... I wanted to read, study and I got deceived because I saW that 1

was going to do the same things I have been doing... but now, I have realised that your
proposal is also valid”. ;
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woys results. A second tensi

g VErsuS na 1on that deserve

. pec{aﬂo om what teachers and administrators actually diq a:ato be exposed is that
@if® " peliefs and experiences and what we wanted them :eSlllt gf their visions,

’ rcept’ontf,ei ¢ process of reflection. Once the teachers and ad 0 do in terms of the

. ;11 1 1 min. i
Sty oiﬂ the Strategys they tried to give their best. Most of Istrators decided to get

: them inve
aged 11" o about the questions we posed to the Invested lots of time
A2 inking m, but also doing what they saw as

aly o of the fact that we tried to

ehrony M pite W empower them and gi

geﬂesso Y heir prO_leCtS' the conditions and restrictions we imposgdvfn?;;n uge:ddom v
opt an

™ ous position of pulling participants towards our view of how things are and
an

done- :
shot!C S inating example of this tension is the decision
:,Igll:he reachers’ projects in MEN-EMA. In this first exwpfo::::]de :
rCS“R:S' for the teachers in @ general way lhlat emphasised the pur;;);_,se of desiosi
fhe 2" nd evaluating 2 curriculum for a topic whose teaching they found esigning,
appb:esuhs seen in the teachers’ reports and papers showed thag th:rr; £mblematlc.
ficiencies related to the appropriateness of the teaching sequence dezens%vefr_al
gefi g the problem, t0 the me_lthemancal content of the activities proposed aidet ﬂc:r
and systematisanon of their r‘eﬂection as “researchers”. Although they f;,-}t mgd ot:v
iheir work and they were Very motivated to continue doing “something dif’ferent’?in their
jasses—We considered that reaching this state was a success in the beginning of a
Enange process—W¢ also found that they finally built a partial and superficial conception
ut action research and its connection to teaching practice.

As a consequence of this, we not only modified the presentation of the task for the
teachers in PRIME I, but also designed a sequence of activities that leads teachers to the
ind of problem definition that we wanted. This time we guided them to posing the
roblem in terms of a particular difficulty that students usually have in the learning of a
mathematical concept. In order to find that difficulty, they had to survey the content of
the course they were currently teaching, choose a problematic topic for the students,
identify the common errors that the students make in that topic, hypothesise about the
reasons (associated to the concept itself) why students make those errors, and choose one
of those reasons having as a criterion the relevance teachers give to it in the students’
understanding of the concept. The results teachers reached, as observed in their reports
and papers, showed that they gained an awareness of the complexity involved in the
didactics of mathematics because they were able to analyse in some detail the teacher, the
sudents and mathematics interaction in the classroom. At the end of the experience,
some teachers said that “This project made me aware that, although I think my students
understand what 1 say, their real understanding is not as evident as that”, and “I
understood the complexity of developing a mathematical topic in my classroom and of
the students’ learning”.

However, the process of engaging teachers in the activities we were leading had
several obstacles. These included the teachers’ limited understanding about the utility of
the activities they were “forced” to pursue, the lack of motivation in face of our constant
comments on their work, and their feeling that they had no freedom to develop their
own” interests. For example, some teachers expressed the opinion that “The first days
were frustrating; we hardly understood what you were asking us to do; therefore, we did
not know where to go”, and “I tried to do my best despite not having clear what I 1"1ad to
& bﬁt you always told me that things were wrong and 1 had to repeat them again and
;g:m - If these two experiences are compared in terms of the teachers’ project quality,

second surpassed the first. But if they are compared in terms of how comfortable the

fter seeing the
tage, we stated
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f them reac

: as for the participants and how many 0 hed the engs, the
experience Was

was a failure. § £
resolve these tensions by explaining anq clarify
jerlying the strategy and justifying the reasons for our decisjgyg N8 the
o sblems by reinforcing our personal and direct interaction wi © alg
pre > we dedicated much time to questioning Participang them,
ited them to realise the strengths and deﬁciencies to
{ was quite useful for encouraging a deeper ref] OF the

e we played as students. For example, whep 4: O“_OII
heir students, we behaved as a IOW*Skillg:jsc"‘“

3 re ared for t 4 Sy “ ’ tu{htlng
the class sequence they r})mtpwe were thinking. Seeing a “student” reaction ge“‘:‘ated

would and said alpud W ' e sl W | :
profound questioning on how appropriate their prop promoted ney 'dﬁasfw

ameliorating their desig LR Lo :

important factor in reso]_vi . :
espg?:ll)]z afs teachers advanced in their projects, they began to un denstact - n

systematic inquiry into a very small problem offered them the possibility of
useful tools for their everyday practices.

e We tried 10
Dealing with tensions. We triec

assumptions un
addressed these mt
During the advisory scasmn?j ]i
Jooking for examples that pe ltll

curriculum designs. One tool \ 1:1]
their research process was the 1o

Conclusion
Many factors affe
applying themselves to t

cted the motivation of these teachers and administrators fi
heir research activities. Having being rather successfy] in ﬁ?:
first phase, we thought that we had “designed” a l?“’fiSSiO“al development strategy
with some improvements, could be “standardised” and used by other university
researchers for teacher and administrator professional development. Our plan for the
second phase was to make these improvements and have a final design that could pe
offered to other researchers in Colombia. We have now realised that this is not possible,
at least in the short term. Trying to affect the dynamics of the system that deals with the
teaching and learning of mathematics within the school is not an easy task at all.
Furthermore, it is not a task for which a ready-made recipe for action can be
proposed. As it happens with the teaching of mathematics itself, the problem is extremely
complex and depends on many factors. To start with, there is a big difference between
informing teachers about some theories or teaching methodologies and trying to affect
their behaviour in the classroom through leading them to reflect about their own practice.
In order to motivate teachers and administrators to begin this reflection process, and in
ordP:r-for this reflection process to generate some kind of questioning from the
participants, it is necessary that the coordinators know and understand deeply the
mathematics school system, and the problems, interests and expectations of those who
make the system work. It is not obvious to have this kind of knowledge, especially
because schools, administrators and teachers have their own particular problems, interests
gnd expectations. This is why we do not think that a standardised professionﬂ_]
evelopment strategy can be proposed.
ﬁm?;hth:ct?g:traf}’, WE see the problem of administrator and teacher de‘vel-:l‘ll'mem
el research as the problem of the development of the COQdeM_
- It1s now obvious for us that the coordinators of these kinds of projects

5
l : B
n MEN-EMA, 80% of the teachers finished their action research projects and attended all the

:::nrl:::ir:l In PRIME [, §0% of the teachers reached the end of the project, 33% abandoned-it-h 2
¢ and 17% quit at the very beginning of it. o
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hat they have (sometimes implicitly) a vision of what t
at te

ioUS 5 :
conse hat affect the behaviour of the teacher and the admini acher training is
inis ;

LA : s :
B of oW 0 s deteriie Y S4INAkN by i
Pracucvisions 7 t To day intera tPtenmpc their behaviour and their l:ln s
e i thell g 1: th ction with the participants in th e
jefion ent Stfﬂf_ef?’}" nd it is these particular decisions and this parti % Droivsin
dgvelzg nake @ jifference between success or failure in this kind of ﬁojégfla" behaviour
fat © '
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