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As collabotators on the national educational project Enci
clomedia, we are involved in the design of digital resmuces 
fot the teaching and leaming of mathematics in primary 
schools in Mexico The materials are intended to help teach
ers in their teaching of different mathematical concepts with 
the use of a computer and an interactive whiteboard. We also 
investigate how these resources are used in the classrooms 
and reflect on the ptocesses tluough which our resources 
are developed, discussing the ways in which our theoretical 
and methodological frameworks support both om thinking 
and om way of working in Enciclomedia 

Om approach has emerged through the practice of creat
ing resources and investigating their use in the classrooms 
The process includes the 

• 
• 

• 

analysis of the textbooks used by the students 

identification of some of the difficulties students 
and teachers have with the mathematical concepts 
we are addressing, found both in the literature and 
in conversations with teachers 

actual design and production of resources and the 
investigation of the way the materials are used by 
teachers and students 

Ideas that stem fium classroom-based research often intro
duce changes in om thinking about the teaching and learning 
of mathematics. This, in turn, is reflected in the resources we 
are producing Om work in Enciclomedia constitutes, there
fore, a recursive process 

In this article, we begin by considering some ideas related 
both to the learning of mathematics with computers and to 
enactivism, a theory about learning which guides us both the
oretically and methodologically Later, we discuss the different 
aspects of the process we are immersed in and which we out
lined above. Finally, we talk about the way in which our way 
of working has helped us in refining both our ideas and the 
resources we are creating so that they can be used more effec
tively in the teaching and learning of mathematics 

Learning mathematics with computer tools: 
some ideas from enactivism 
From an enactivist perspective, the use of computer tools is 
part of hmnan living experience since 

such technologies are entwined in the practices used by 
humans to represent and negotiate cultural experience 
(Davis, Smnara and luce-Kapler, 2000, p 170) 

Tools, as material devices and/ot symbolic systems, are con
sidered to be mediators of hunum activity. They constitute an 
important part of learning, because their use shapes the 
processes of knowledge construction and of conceptualiza
tion (Rabardel, 2003) .. When tools are incorporated into 
students' activities they become instruments, which are 
mixed entities that include both tools and the ways these 
are used. Ihey are not merely auxiliary components in the 
teaching of mathematics; they shape students' actions and 
therefore their learning (ibid, 1999) 

Every tool generates a space fOr action, and at the same 
time it imposes on users certain restrictions. I his makes pos
sible the emergence of new kinds of actions. The influence 
that tools exercise on learning is not immediate. Actions are 
shaped gradually, in a complex process of interaction. In 
the classrooms, students consttuct meanings through the 
use of computet tools, in a process of social interaction and 
with the guide of the teacher (Mariotti, 2001) 

The purpose in Enciclomedia is to develop initiatives that 
can help teachers to create contexts in which certain actions, 
related to the learning of different mathematical concepts, 
can be fostered through the use of computer tools. The kinds 
of actions that we want students to be engaged with are spec
ified, in part, by the mandatory textbooks which are used in 
the classrooms. This is why part of om work, which we dis
cuss in more detail later on, consists in analysing these 
textbooks 

Because we believe learning occurs in the process of 
interactions, when students gradually modify their behav
iour, we create digital resources and teaching guides that 
promote the joint exploration of mathematical ideas and 
concepts .. Computer programs in Enciclomedia are intended 
to broaden users' experiences with mathematics by provid
ing spaces where the need for using mathematical 
procedures ru:ises naturally. Our activities are meant to chal
lenge and develop students' (and teachers') intuitive (and 
sometimes inadequate) thinking and to trigger, in them, 
ways of acting that we consider mathematical 
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Some ideas about methodology 
The process of development of digital resources and teach
ing guides, along with the investigation of the way in which 
these are used in the classrooms is, from an enactivist per
spective, a learning process in itself. In enactivisrn, learning 
is thought of as effective or adequate action in a certain envi
ronment (Maturana and Varela, 1992) As researchers and 
software developers, we are individuals inunersed in a par
ticular context Om actions are being modified as we interact 
with each other and with teachers, students and other 
resear·chers, and they will be effective m ineffective in our 
environment What we mean here by effective actions, are 
those that allow us to produce resources and initiatives that 
teachers and students find useful and with which they can 
develop their learning of mathematics 

According to enactivism, people interpret the world in a 
patticular way, influenced by their previous experiences. fu 
addition, in the process of learning, individuals influence 
and shape the context in which they are immersed (Reid, 
1996, p 206). The interdependence of context and researchers 
makes the process of creation and investigation of initiatives 
for the teaching of mathematics a flexible and dynamic one 
The development of resources in Encic lomedia does not 
occur in a linear fashion; rather, it is a recursive process of 
having conversations amongst ourselves and with teachers, 
asking questions and observing and analysing what happens 
in the classrooms We think of our educational initiatives as 
dynamic suggestions which are under constant modification 
Teachers are intended to work with our proposals in their 
practice which is inevitably an ever-changing process The 
interactive materials related to specific concepts in the cur
riculum are used by students in a process which is also 
dynamic Researchers' and developers' ideas will be modi
fied as they interact with textbooks, teachers, students, and 
with each other 

Being aware that the production of software, along with 
the investigation of its use in the classroom, is a recursive 
process, we keep records of the different phases of om work 
in Enciclomedia In that way, we are able to reflect on our 
thinking and we can trace back the changes our programs 
go through We write reports after meetings and after con
versations with teachers. We also use different methods of 
data collection during teachers' workshops and in classroom 
observations. In what follows we describe, in more detail, 
the different activities with which we are involved in the 
process of development of resources in Enciclomedia 

I he process of development of resources 
The process we follow in developing digital resources 
involves several activities including the analysis of text
books, having conversations with teachers and producing 
interactive programs We do not think of these activities as 
a series of sequential steps that we follow. For example, 
even though we often start by analysing the textbooks, what 
we see in the chapters is a result of out previous experiences, 
which include teaching, reading the mathematics education 
literature, and having infotmal conversations with teachers 
and other researchers All the activities we undertake are 
intertwined and each affects the rest 
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Analysing the textbooks 

The resources we create in Enciclomedia are intended to 
complement the textbooks that are used in years 5 and 6 
(students aged 10 to 12 years), in all primary schools in 
Mexico .. For this reason, when we work with a particular 
mathematical concept or process, we usually start by look
ing at those chapters in the textbooks related to it and we 
try to identify areas where a multimedia resomce could be of 
help The analysis of the textbook chapters is carried out 
from multiple perspectives, which is another feature of the 
enactivist methodology (Reid, 1996, p. 207) We each look 
at the activities posed in the books separately. Even though 
we all have first degrees in mathematics, we have different 
experiences regarding the teaching and learning of mathe
matics and have carried out resear"Ch in different areas within 
mathematics education. Om different backgrounds provide 
us with a variety of ideas about the mathematical concepts 
we work with, which we discuss in joint meetings. Through 
the comparison of the different views we each provide, we 
are able to develop richer interpretations 

The approach taken by the Mexican National Curricu-
lum and associated textbooks consists in 

taking to the classrooms those activities which elicit 
students' interest [in mathematics] and invite them to 
reflect, to fmd different ways of solving problems and 
to fotmulate arguments that validate their answers 
(SEP, 2003, p 7) 

Results from our analysis of the textbooks show that most 
problems and activities posed in them are challenging and 
useful; however, we have also noticed limitations in the pre
sentation of concepts The problems in the textbooks 
frequently require mathematical knowledge that most stu
dents do not have Complex ideas are often presented 
without providing the students with any strategies for deal
ing with them 

We have found certain areas in mathematics to be partic
ularly challenging. In this article, we exemplify our work 
through two of these aspects: rational numbers and the con
cept of area We have chosen these areas because they are 
the ones we have been working on longer, and because we 
believe they can help us illustrate the process we follow as 
we develop out· resources in Enciclomedia 

In the textbooks, we have found that sophisticated prob
lems involving rational numbers are presented without 
providing students (and teachers) with activities that could 
assist them in their learning The concept of ar·ea, even when 
introduced with tangible examples, presents students and 
teachers with several difficulties - there is not a clear· rela
tionship between the concrete activities in the textbooks 
and the abstract formulae students and teachers use when 
they deal with regular shapes. 

Our purpose is to complement the textbooks, providing 
teachers and students with resources that can help them in 
working with the activities posed in them 

Conversations with teachers 

We work with teachers through the whole process of devel
opment of resom·ces Three teachers who use the resom·ces 



in theii classrooms work part-time in Enciclomedia I hey go 
through the materials we pwduce and make comments on 
them We visit schools regularly, and we work, in particu
lar, with five teachers from three different schools. We have 
also worked in several workshops including 200 teachers in 
total Om conversations with teachers provide us with an 
additional perspective, enabling us to re-consider our think
ing and, often, to modify our initiatives 

From the data we have collected through om interactions 
with teachers, we can say that most of them fmd many of the 
activities in the textbooks difficult. They usually say that 
the textbooks do not pwvide students with enough exer
cises for them to learn the concepts Most teachers have 
mentioned that they do not understand the goal of many of 
the chapters and that they often avoid teaching some con
cepts Fractions are particularly problematic, as shown in the 
following comments: 

I 1: I am not able to solve the problems in the text
books while kids sometimes can! I feel useless. I 
would like to have the answer key, I don't know 
whether what I am doing is fine or not 

13: Sometimes the problems [in the textbooks] are too 
difficult I simply can't do them, I am not good at 
maths and I get confused, I hate fractions! 

T5: Students have problems understanding fractions 
in this chapter. It is difficult for me too . What I 
prefer to do is getting them to do more exercises 
so they know how to do it, they need them 

We have also found that teachers' strategies often differ from 
the approach taken by the National Curriculum and the text
books (repolted to us by the teachers themselves, and 
confirmed through classroom observations) Dming the 
lessons, teachers often give definitions for concepts and 
work on repetitive exercises For example, regarding area 
and perimeter, even when teachers say that they have a good 
understanding of the concepts, they prefer to use conven
tional formulae instead of working with non-standard mtits 
as is suggested in the textbooks 

12: I give them the formulae first, all of them. I will 
explain each formula later, but they have to learn 
them all 

We have observed that, in the classrooms, students are fre
quently left to work on textbook problems on their own, 
verifying answers in the group without discussing the prob
lems or the procedures they used for solving them. 
Collaborative work is seldom used and students often get 
distracted 

Om conversations with teachers, along with the observa
tions we have carried out in the classrooms, suggest that 
there is a gap between the activities suggested both in the 
National Curricula and in the textbooks and those that 
teachers and students engage with in the classrooms. One 
of our challenges, in Enciclomedia, is to support teachers in 
developing their teaching practices so that this gap is 
bridged 

Many teachers often feel insecme about theii 'mathemat-

ical knowledge' and on many occasions we have observed, 
in the classrooms, that the solutions and explanations they 
give for mathematical ptoblems are inadequate. Our pre
liminary research results have indicated that the digital 
resources in Enciclomedia should support both teachers and 
students in their learning processes, and should also help 
teachers overcome their fears and difficulties with mathe
matics Learning mathematics, which from an enactivist 
perspective means acting effectively, in this context, entails 
acting in ways that can be characterised as mathematical. By 
providing teachers with digital resources that challenge theii 
mathematical thinking we wish them to engage in the same 
kinds of mathematical actions we would like them to foster 
in their classrooms In this way, mathematical learning can 
occur· as teachers explore (on their· own, with their students 
and ideally with other teachers) digital contexts rich in math
ematical content and activities 

Within enactivism, actions are embodied, and they are 
embedded in a biological and cultural context (Varela, 1999, 
p 12). Learning occurs when, as a result of interactions with 
each other and with the world, individuals act in a way that 
is effective in a certain domain. Social interaction can pro
voke changes in individual behaviour, such as when 
participants' thinking might get challenged by others' inter
ventions. For this reason, we are also interested in assisting 
teachers in the development of their teaching practices, so 
that these include collaborative work and whole group dis
cussions In Enciclomedia, we have created a section where 
teachers can find (on the hard disk of theii computer) written 
guides with ideas for teaching with digital resources leach
ing strategies that promote interactions between students are 
included in these guides. Additionally, many of the interac
tive programs we design promote joint activities, for 
example, games in which work in small groups is required 

We do not provide teachers with materials in which math
ematical concepts and procedmes are explained explicitly. 
Neither do we present them with teaching guides which are 
meant to be prescriptive. Rather, we try to trigger, in teach
ers, actions that we think can be effective in the context of 
mathematics teaching by providing them with resources 
where they can work with mathematical concepts and where 
they can find different ideas for theii teaching practices (see 
below for more details about the teaching guides) 

Looking at the literature 

Finding out what is said in the literatme about the teaching 
and learulng of the mathematical concepts we are addressing 
in our project provides us with valuable ideas for our work 
We are each familiar with different areas of the mathematics 
education literature - some members of our group have expe
rience in doing resear·ch on the teaching of mathematics with 
the use of digital technologies and each of us has looked at 
research studies on different mathematical concepts 

Common misconceptions and difficulties, related to the 
mathematical concepts we address through om work, are 
pointed out in numerous research reports. Additionally, 
activities that might help children in their learulng of math
ematical concepts identified as being particularly difficult 
are suggested in several studies We explore what is said in 
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the literature and we contrast reported findings with our own 
experience and with ideas we obtain from teachers. 

For example, we have found that, in relation to the leam
ing of rational numbers, the use of multiple concrete models 
is recommended (e g., Cramer, Post and del Mas, 2002). We 
have, therefore, designed several resmuces in which differ
ent representations of fractions are used. Concerning the 
learning of the concept of area, research shows that many 
students do not see it as a measure of the spread of a sur
face, even when they can use formulae to calculate it (e.g, 
Baturo and Nason, 1996). This corroborates what we have 
found from om· conversations with teachers. Students often 
confuse perimeter with area, and researchers advise teachers 
to work with this distinction from the beginning .. Early intro
duction of formulae is seen as a contributor to this problem 
and therefore the use of non-standard units and of ways of 
obtaining areas and perimeters is suggested Om intention 
is to help teachers with strategies for working with area and 
perimeter in the classroom so that, eventually, the use of for
mulae becomes more meaningful 

From the analysis of the textbooks, the conversatious we 
have with teachers and the findings from the literature, many 
questions and ideas mise. We ask ourselves what kinds of 
experiences can help teachers and students in their learning 
of the mathematical concepts we are thinking about and 
whether digital technologies can be of particular help For 
example, we start thinking about how multiple representa
tions and computer simulations can help teachers and 
students reconsider their ideas about these concepts, and 
how teachers can benefit from the use of those resmuces in 
their day-to-day activities We then start the production 
phase, in which we develop interactive programs and teach
ing guides 

Producing the computer programs 

We have developed different types of programs They vary, 
for example, in the kinds of interactivity they promote and in 
the types of problems they pose to the users The programs 
are closely related to the activities in the students' textbooks, 
but they are mostly thought of as spaces for mathematical 
exploration Resources usually provide users with some
thing they would not get if they used the textbook only 
Programs give the students immediate feedback on their 
actions on the computer and they often simulate situations 
that are difficult to recreate or experience in the classroom 

A first example is the interactive program The balance, 
which reproduces a problem situation from the year 6 text
book where scales need to be balanced by using fractions. 
The balance was created as a space in which students and 
teachers could explore some of their ideas about numbers In 
particular, it was intended to help them work with equivalent 
fractions. The computer program provides the users with 
automatic feedback that helps them in identifying which 
parts of the mobile toy are balanced and which are not In 
enactivist terms, the program is meant to trigger in students 
mathematical effective actions such as comparing rational 
numbers, and fmding equivalent fractions. 

Another example is the program Perimarea, which invites 
students to work with non-standard units and with different 
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Figure 1. The balance 

ways of calculating the area and perimeter of different 
shapes. For example, in one of the program's activities, stu
dents need to find the area of a shape by counting squared 
units using a grid. In other activities, they are also asked to 
draw different shapes that have the same area, or the same 
perimeter. The program gives visual feedback that indicates 
whether the student's answer is adequate or not For exam
ple, if in a student's response there are some missing units, 
a darker colour indicates the missing squares on the grid, or 
when the student's answer is greater than expected, the 
squares flash intermittently. 

Interactive programs such as The balance and Perimarea 
are designed taking into consideration that, by interacting 
with the computer, students and teachers can engage in 
mathematical activity. The visual representations that the 
computer provides the users with ar·e intended to elicit par
ticular kinds of actions. From an enactivist perspective, 
students will act according to what they already know and 
are prepared to do in a given context, according to their bio
logical and social history. The computer prograrus, however, 
contribute to determining the effectiveness of students' and 
teachers' actions, therefore shaping their learning 

The actual production of digital resources is, in itself~ an 
iterative process in which programs ar·e continually being 



modified Starting with preliminary thoughts, which stem 
from the above mentioned sources, we have weekly meet
ings where we have discussions within ourselves and with 
programmers and graphic designers. In these discussions, 
valuable ideas emerge, as participants come from very dif
ferent perspectives As we go along in the cycle of 
discussion and production, we continually review the devel
opment of the programs together with the development of 
om· own ideas of what the resources are supposed to do and 
how. Dming meetings, we pwpose ideas fm the design of 
new resources, and we analyse and try out the progmms that 
are being created. The following are extracts from conversa
tions in which the Enciclomedia mathematics group 
discusses the production of resources: 

MT: It seems, from om observations and from what the 
teachers have told us, that The balance is a useful 
tool for working with equivalent fractions. I think, 
however, that we need to develop more resources 
to complement The balance and to cover other 
aspects of operations with fractions . 

EJ: It is a good idea. I think that we need to have a 
sequence of activities to help students and teach
ers discuss the mathematical ideas involved in 
operations with fractions 

MD: Perhaps but we should be careful about its 
design, we want students to engage in productive 
discussions and in exploring their ideas about 
those operations 

AL: I agree, we want students to be engaged in the activ
ity we propose .. I also consider the use of multiple 
representations in this case is very important 

The programs are modified until a first version is found 
acceptable, by the group, for its use in the classrooms 

Writing the teaching guides 

The teaching guides we produce include suggestions how 
to use the computer programs with the interactive white
boards in the classrooms As we have mentioned before, we 
reconunend teachers to promote collaborative work in theit 
classrooms, including discussions and small-group work. 
We also advise teachers to encourage the manipulation of 
concrete objects before getting students to wmk with 
abstract ideas. We acknowledge the complexity of teaching 
and learning and the uniqueness of every classroom Om 
intention is to provide teachers with guidelines, and, when 
possible, to work with them in the development of their 
practice of the teaching of each particular concept The 
teaching guides are produced in collabmation with teach
ers. Together, we discuss different ways of wmking and 
addressing the concepts in the textbooks. Teachers read the 
guides and make comments on them: 

II: This part is really clear. The first problem I had 
when I used The balance without the guide was 
that in the lesson I never understood that the prob
lem was to balance all the levels, my first reaction 

was that the program didn't work! But here the 
goal of the activity is clearly stated, my answer 
was not wrong, but it was not what I was asked 
to do on this particular exercise. Now here, I 
think we need more help with these activities 

Ml: What about this section, where it is suggested that 
children work in gwups to design their own 
mobile toys and challenge the others to solve 
them? 

T2: I think it is a good idea Children like games The 
only problem I see is that they can build a very 
difficult problem that nobody will be able to 
complete 

Ml: What could we do about that? We can write 
something about that and add it to this part of the 
guide. What would you do if that happened in the 
classroom? 

Teaching guides ar·e continuously modified, according to the 
feedback we receive from teachers, and also after our visits 
to schools In the future, we intend to have more than one 
teaching guide for each chapter of the textbooks, so that 
teachers can find different options and decide which ideas 
they fmd useful according to their particular situation 

Doing research in the classrooms: back to the beginning 

After a first version of a program and/or teaching guide is 
completed, we carry out resear·ch in the classrooms in order 
to investigate how the resources are used by teachers and 
students. We make observations and ask questions to stu
dents and teachers in order to identify mathematical actions 
and to obtain more infmmation on what their st.Iategies and 
difficuities ar·e when using the software We look at mathe
matics learning by observing patterns in effective behaviom 
(Matmana and Varela, 1992) We use audio- and video
recording as well as field-notes to collect data (fm a more 
detailed account on the methods we have used see Lozano, 
Sandoval and Trigueros, 2006) 

Research has shown, for example, that The balance helps 
teachers work with different aspects of rational numbers 
effectively and that, used in the classroom, the program 
invites students to act mathematically in a number of ways 
Initially, it was observed that students started out by using 
trial and error. However, because this str·ategy was not effec
tive, they gradually refined it and produced more 
sophisticated methods for obtaining fractions that equili
brated the mobile toy. While using The balance, students 
and teachers worked with mathematical concepts such as 
equivalent fractions and they operated on mathematical sym
bols. They used different representations when dealing with 
fractions and they often asked mathematical questions such 
as "Why is 1/2 heavier than 1/4 ?" Drawings were frequently 
used and hypotheses were tested by using the program We 
also observed students giving explanations to justify their 
answers to the group Justifications were usually incomplete, 
although we have also recorded sophisticated explanations, 
such as using graphic representations (of pizzas) to show 
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how a fraction with odd numerator can be divided into two 
equal parts (see Lozano, et al, 2006) 

Some students found systematic ways of solving prob
lems with The balance, finding out when it was appropriate 
to add or subtract fractions .. Additionally, we noticed that 
students modified their interpretations as they worked 
together and they interacted with the program, which pro
vided them with visual feedback: 

Student!: You have to add this and this, see, 1/3 add 
1/3, that is 2/6 (They try their answers in 
The balance) No, it doesn't work this 
is smaller 

Student2: No, it is 2/3!! 1/3 add 1/3 is 2/3, not 2/6 
(06/12/05) 

Additionally, we have detected some changes in classroom 
dynarrdcs with the introduction of programs such as The bal
ance When we were in the classrooms, students and 
teachers looked motivated and immersed in mathematical 
activity In addition, we have noticed collaborative work 
occu!Iing spontaneously as a result of students and teachers 
interacting with each other when trying to solve the activi
ties in the programs 

We have also observed students and teachers as they used 
the program Perimarea, where they needed to calculate the 
ar·ea for different shapes by counting the squares on a grid 
We noticed, both during the lessons and on the video from 
those sessions, that students often gave the answers by trial 
and error and that this strategy proved to be effective Ihey 
got immediate feedback from the program, showing them 
graphically whether they were either missing or they gave 
too many square units in their answers They continued wtit
ing numbers until the program told them their answer was 
correct, and they would go on to the next exercise While 
most students wrote random numbers, a few others counted 
squares In both cases, however, we found out that they did 
not relate these actions to the concept of area 01 the formulae 
they have used beforehand Because of the nature of the 
activities, students were not seen working together when 
they used Perimarea The program did not offer challenges 
that motivated students to look for collaboration 

The original purpose for which we developed Perimarea 
was not accomplished It did not trigger in students and 
teachers actions that we considered mathematical and we 
found that students soon got bored while using it From an 
enactivist perspective, producing Perimarea does not con
stitute effective behaviour for the mathematics group in 
Enciclomedia. Mter visiting the classrooms, we decided to 
modify the program so that students are not given automatic 
feedback and so that they can establish relationships between 
their counting actions and the concepts of area and perimeter: 
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IS: We have observed that, in the classrooms, stu
dents randomly wtite an answer for the area and 
the perimeter of the shapes 

Ml: Yes, they don't seem to be thinking about area and 
perimeter. The program gives them immediate 
feedback, but this does not seem to help in this 
case. 

EJ: I think feedback should not be automatic 

MI: We can give the teacher and the students the 
option to get feedback when they need it, but we 
should give some control to the teacher here We 
can have another button; they can click on it 
whenever they want feedback 

We have already made some changes to the program and 
others are in progress. Figure 2 shows the way in which the 
interface has changed. For example, a new button Listo, 
which teachers can use whenever they want the program to 
give feedback to the students, was incorporated 

Research on how this version of the program wmks in 
the classroom is currently being carried out. We have also 
decided that we need to develop more activities that can help 
students deepen their understanding of area. Revisiting the 
textbooks and the literature are places to start 

Classroom observations often make us reconsider our 
ideas about the concepts we are working with and about the 
programs we are developing .. After we observe and analyse 
students' and teachers' activities in different classrooms, we 
often decide to go back to the textbooks and the literature, 
and to talk to teachers again about specific issues regarding 
students' learning Even when we think digital programs 

Tniza una figl!ra· .difereOte a 
Ia del modelo pero que 
tenga Ia . mlsma area. 

. . . ., ... 
(ri~m~;~~ 

Calcula el area de Ia figura 
y. traza otra diterente que 
tenga Ia misma . Area. 

:~i~;:••·'i' vso·~~·::.~,· :; 
' J:: 0 unidad de medida de superficie 

Figure 2: Changes in Perimarea. 



are helping students and teachers, we jointly re-visit the 
intention of the materials; therefore going back to the begin
ning of the process 

Reflections 
When we stat! the p10cess of development of resources 
again, after having had conversations with teachers and hav
ing analysed classroom observations, we do it from a 
different place. Our thinking changes as a result of the 
process of production we go through, therefore OUI interpre
tations of the textbook activities, of the reseatch reports we 
read, and of om interactions with teachers and students, will 
be different Om own individual history, which in enactivism 
determines our actions in a given moment, is being shaped 
in patticulat ways by us being pat! of Enciclomedia. These 
individual histories, in turn, shape our collective work As we 
interact with each other, through the development of 
resomces for the teaching and learning of mathematics, we 
create OUI history as a group. We each bring different and 
unique perspectives to our work and this emiches what we 
produce greatly. As we work together, however, ways of col
laborating emerge. The resomces we create ate the result of 
joint actions, and they would not exist, in their current form, 
if we worked on them individually 

The programs we produce do not always work in the way 
we would expect them to, in the classrooms .. Teachers do not 
find all the resomces helpful, and, as happened with the first 
version of Perimarea, sometimes students interact with the 
programs without being engaged in mathematical activity 
Other programs, however, are frequently used in the class
rooms and have been found helpful for the teaching and 
learning of mathematics Through their use, students and 
teachers are able to solve the activities posed in the text
books adequately. Creating resomces or modifying existing 
ones so that teachers and students use them to develop their 
learning of mathematics, constitutes, fm the mathematics 
group in Enciclomedia, effective or adequate behaviour· in 
the context which we inhabit 

The questions that engage us, at present, are related to 
what makes our behaviour, as a group, effective or ineffec
tive. We ate interested in exploring what makes some of OUI 

digital resomces useful for the learning of mathematics. Pre
linrinaty results indicate that programs such as The Balance 
give students and teachers freedom to explore mathemati-

cal situations while at the satne time they provide them with 
interesting and challenging activities The interactions these 
programs provoke enable users to modify their behaviour 
in a mathematically meaningful way Other resomces in 
Enciclomedia do not seem to enhance mathematical activity, 
either because the activities are too constrained, triggering in 
users behaviour· that is limited, or because the activities are 
too complex and the progratns do not provide students and 
teachers with enough support In the future, part of the 
process of development of resources will include the com
patative analysis of the different programs we have created, 
so that we can deepen om understanding of the way in which 
digital technologies can be of help for the teaching and 
leatning of mathematics 

Notes 
[1] Maria I'rigueros· s work in this project was partially supported by Aso
ciaci6n Mexicana de Cultura AC 
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